











SUPPLEMENT TO “ENGINEERING,” JANUARY 10, 1868. 


ENGINEERING: 


Au Sllustrated Weekly Jonrual. 


CONDUCTED BY ZERAH COLBURN. 





VOL. IV.—FROM JULY TO DECEMBER, 1867. 





P London: 
OFFICE FOR ADVERTISEMENTS AND PUBLICATION, 37, BEDFORD STREET, STRAND, W.C. 
1867, 






































2h 





Jury 5, 1867.] ENGINEERING. 


I 








APPARATUS FOR MEASURING ALCOHOL, PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. SIEMENS,;HALSKE AND CO., TELEGRAPH ENGINEERS, BERLIN. 
Fic.l. 


















































































































































In the annexed engravings we illustrate a highly ingenious ; partment through the slit or opening, a, and the level in 
and beautifully constructed instrument, invented by Messrs. | the inner part of the drum, K, remains unaltered until the 
Siemens, Halske and Co., the well-known telegraph engi- | whole compartment, I, is filled completely. The liquid then 
neers of Berlin, and now exhibited by them at Paris. The | rises, and ultimately arrives at the opening or slit, a', which 
apparatus is designed for measuring the quantities of alcoholic | leads into the second compartment, II. As soon as the latter 
liquids which pass through it from one vessel into another, and | is ne filled, the weight of the liquid overbalances the drum, 
at the same time registering the quantities of pure or absolute | and the latter turns one-third of a revolution, placing the com- 
alcohol which are contained in those liquids, independent of the rtment lowest, and bringing I. into the position first occupied 
different degrees of concentration which the alcoholic liquids | by III. In this latter position the liquid is discharged from the 
may possess. This is a very important function for an appara- | compartment by the opening, B, which is then placed lowest, 
tus to perform, since alcoholic liquids in most countries are sub- | and it ultimately escapes from the apparatus through the pipe, 
ject to taxation, and the rates are dependent upon the quantities | M. The drum, g, being connected with a set of wheels form- 
of absolute alcohol they contain. It is, therefore, very desirable, | ing a counter for its revolutions, it is very on" to read off the 
in a distillery or in any similar establishment, to be able to | number of turns, or the equivalent volume of liquid which has 
register not only the quantities of spirits produced, but at the | passed through the apparatus in a given time. The counter- 
same time to measure the quantity of pure alcohol contained in | wheels for the volume of liquid are marked, 0 0’ o”, in Fig. 1, 
those liquids, which latter quantity alone forms the correct basis | and occupy the lowest position in the apparatus. The mea- 
for taxation. The apparatus is shown in isometrical projection | surement is independent of the speed with which the liquid 
in Fig. 1, and in section in Fig. 2. It consists of a drum, g, | passes throngh the instrument. For measuring the quantity of 
mounted on a horizontal axis, and divided into three equal com- | alcohol contained in the liquid, an alcoholometer is used, «¢., a 
partments, L., IT., IIL, each of which contains five litres when | float of a given size and weight, the immersion of which d 
completely filled. The spirits are conveyed to this drum by a | upon the greater or less specific weight of the liquid. Now as the 
pipe, H, which leads into the pipe and mouthpiece, T, in the | specific weight of a mixture of alcohol and water is exactly in pro- 

entre of the drum. The liquid passes into the lowest com- portion tothe relative quantities of both liquids contained in the 





mixture, it is obvious that the depth of immersion of the float 
will be greater in proportion to the amount of absolute aleohol 
in the liquid. The float, P, is inserted *in a cylindrical vessel 
N, through which the =, id is passed before it enters the drum, g. 
The float, P, is made of thin sheets of brass in the form of a 
hollow cylinder, which is filled with a strong alcoholic ye 
which is heated to ebullition, so as to drive out the air. After 
this the cylinder is allowed to cool, and when completely filled 
it is closed hermetically. By these means it is possible to 
make the indications of this float or alcoholometer almost inde- 
pendent of all variations in temperature, since all changes 
which affect the specific gravity of the liquid to be measured 
affect the liquid within the cylinder in a similar manner, and the 
whole expands or contracts accordingly, almost in the same 
proportion as the liquid itself. The alcoholometer is connected 
with the lever, s, and this carries on its shaft, mm’, the long 
pointer, E, which, to an exaggerated scale, copies al! the 
movements of the float within the liquid. Opposite to the 
int, G, is a curved arm, z, which is graduated with 
res corresponding to the different degrees of alcohol, 
and this arm moves on a shaft or axis which car- 
ries the small pinion, a, which forms the first of a set 
of counting wheels, rrr, for registering the pure alcohol. The 
arm, 2, is loose on the axis, 7, and it is connected with another 
arm, which has a pulley, R, at its end. The pulley, R, is 
carried by a trefoil cam, U, fixed to the shaft of the first counter- 
wheel, for registering the quantity of liquid passed through the 
apparatus, 0, and the pulley, R, follows the cam, rising and 
falling by its weight, just as the curve of the trefoil cam permits 
that movement. The lever, R, also carries a segment fitted 
with three small ratchets, which work into the teeth of the 
wheel, g, which is fastened to the shaft, Whenever the 
pulley, £ descends through the entire depth of the recess in the 
trefoil cam, U, the wheel, g, is carried forward a certain part of 
a revolution in the return stroke of the arm, R; but if the pulley, 
does not descend through the entire depth of the recess, 
there will be a smaller movement given to the ratchet-wheel 
corresponding to the smaller depth from which the pulley, R, is 
lifted by the cam, U. To effect such differences of movement, 
corresponding to the depth of immersion of the float, is the 
function of the point, G, and the arm, z. As the point, G, 
rises and falls it comes opposite to different parts of the curve, 
to which the arm, 2, is cut. This latter arm, when moving for- 
ward with the descent of the pulley, R, will touch the point, G, 
at a given moment, and will thereby be prevented from going 
further. This will prevent the puiley, R, from sinking further 
down, and the whole will be kept suspended until the cam, U, 
comes round again and lifts the pulley, R, which takes the wheel, 
g, with it by means of the ratchets. It will be seen that the 
point at which the pulley, R, is suspended depends upon the 
depth of immersion of the alcoholometer, since this regulates 
the position of the point, g. The arm, z, is graduated, so as to 
have its highest point, corresponding to the position of the float 
when immersed, in the rectified alcohol, and its lowest point at 
the spot which corresponds to the immersion of the same float 
in pure water. This lowest point is set:so,as to suspend the 
lley, R, entirely, and to allow no movement of the wheel, g, 
the rotation of the cam, U. The liquid which contains no 
cohol then through the apparatus. Its volume is 
registered by the lower set of wheels or counters, 000, but the 
wheels of the alcohol counter, rr, do not turn, and, therefore, 
no alcohol is registered on that apparatus. Assoon as a certain 
peeks of alcohol is admixed to the water, the float sinks 
lower in this liquid, the pointer is lifted, and it allows the arm, 
a, to come forward a certain distance, when the cam allows the 
pulley, R, to drop. Yet the pulley cannot drop further than the 
position of the — permits the arm, 2, to move, and the 
quantity of alcohol registered is therefore in proportion both to 
the quantity of the liquid passed through, and to the specific 
vity of this liquid. This double proportion is the exact 
figure representing the quantities of absolute alcohol, and these 
can be read off directly on the counter, rrr. There is another 
provision yet to be noted in this Fg amen Alcoholic liquids ot 
different densities are liable to settle themselves in a deep vessel 
like the cylinder, N, in distinct superposed layers, according to 
their specific weight. This must be prevented for the sake of 
accuracy, and for this purpose the tubes, c, d, e, and h,j, k, are 
rovided, through which the liquid passes into the cylinder, 
, and out of it. The arrows marked on these tubes in the 
diagram, Fig. 2, indicate the movement of the liquid within 
them, and they show that two constant and op currents 
are always maintained throughout the whole height of 
vessel, ‘These currents effect a perfect and uniform mixtug 
the liquid within this vessel, and prevent any stratification 
as that just mentioned. The lever, g, with the set screws and 
adjusting screws, y, i, /, serves for adjusting the relative lengths 
of the levers, s and ¢, so as to bring the position of the point, G, 
into exact correspondence with the specific gravity of the liquid. 
This adjustment being once made, the apparatus is not liable to 
get out of order, and continues its functions without any re- 
adjustment being required for a long time. 


PETROLEUM AS Fugt.—The Army and Navy Journal (of 
New York) in describing an experimental trip of the steamer 
Palos, fitted with petroleum furnaces, says: ‘* The Palos is a 
small gunboat, and formerly used four coal fires, and had a crew 
of twenty firemen and coal-passers. With the Ps gene 
pp iy she requires a crew of only three men, as the supply 

‘fuel is easily regulated, and no cinders or ashes are made. 
The petroleum is supplied from two large iron tanks tame on 
deck, each tank having a glass gauge at its side to in the 
height of the petroleum, and a vent-pipe upon the top to permit 
the escape of vapour. From these tanks the petroleum is con- 
ducted by half-inch pipes to the boiler furnaces. It there drops 
into iron retorts, heated by boilers rlaced beneath them, and is 
instantly vaporized. This vapour, in burning, is mixed with 
steam Longue by passing th: pipes partially filled with 
iron filings, and with oxygen suppli bye air forced 
in by acommon air-pump. The heat thus generated is intense ; 
and it isa noticeable fact that the combustion is so t that 
no smoke is perceptible. A diminution of the supply of air or 
steam at once creates a smoke. Her engine is about 350 hogse 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1866; and that year 
should be given in ordering them, at the annexed 
prices, from the Great Seal Patent Office, Chancery- 
lane. 

(No. 2895, 6d.) Peter Kirk, of Workington, 
patents an arrangement of rolls for rolling metals. 
According to this plan, three rolls, placed one above 
the other, are employed, the centre roll having fixed 
bearings, and the upper and lower rolls being adjust- 
able and capable of being moved to and from the centre 
roll, according to the thickness of metal to. be acted 
on. 

(No. 2898, 8d.) George Haseltine, of 8, Southamp- 
ton-buildings, patents, as the agent of Aaron Higley, 
Joseph Benjamin Birdsell, and Varium Ogilva Bird- 
sell, of South Bend, U.S., an arrangement of railway 
brake, which is intended to store up a portion of the 
power absorbed in stopping a train, and give it out 
again when required to assist in starting it. The 
arrangement consists of a friction clutch placed on the 
axle of the pair of wheels to be acted upon, this clutch, 
when thrown into gear, causing a chain connected to 
a spiral spring to be wound. on a drum on the axle. 
At the same time another chain, connected with the 
spring, is, as the latter is compressed, wound on 
another drum on the axle in an opposite direction by 
the reaction of a lighter spring; and when the train 
is to be started again, the friction-clutch is thrown out 
of gear, and the compressed spring, acting through 
the last-mentioned chain and drum, is employed to 
turn the axle in the direction the train is gomg. We 
fear that the spring would take up but a small por- 
tion of the power required to stop the train, and 
that the scheme is far from being carried out in a 
practical manner. 

(No, 2899, 6d.) Charles Churchill, of Norwood, 
patents, as a communication from Albert Beach, of 
Newark, New Jersey, U.S., a neat form of chuck for 
holding drills and similar tools. In this chuck the 
shank of the drill is held between three jaws, which 
are capable of moving radially, and which are turned 
to a conical form on their exterior surfaces. Over 
these jaws is placed a cap, which is of a correspond- 
ingly conical form internally for a portion of its length, 
the remainder of it being cylindrical, and being serewed 
on the main body of the chuck. By screwing the cap 
on to the body for a greater or less distance, the 
conical part of it can, of course, be made to force the 
sliding jaws more or less closely together. A similar 
arrangement is now used by Messrs. Sellers and Co., 
the well-known tool-makers of Philadelphia, for ad- 
justing the dies in their screwing stocks. 

(No. 2900, 4d.) George Haseltine, of 8, Southamp- 
ton-buildings, patents, as the agent of Asa Hill, of 
Norwalk, U.S., methods of producing ornamental 
designs on marble and other calcareous stones by the 
action of chemical agents which will form combina- 
tions with the stone and with each other. Thus, for 
imparting a red stain, the patentee applies successively 
a solution of a salt of copper in ammonia and ferro- 
cyanide of potassium ; ‘for black, a solution of sulphate 
of iron and one of gallic acid, and so on. 

(No. 2903, 8d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of Jacob William 
Schuckers, of New York, improvements in the con- 
struction of reaping-machines. These comprise a cam 
arrangement for imparting a reciprocating motion to 
the sickle-bar, and stopping that motion automatically 
when the machine is backed; a method of connecting 
the cam and finger-ba: so that the former will partially 
counterbalance the latter; and an arrangement for 
regulating the height of the cutting apparatus. 

(No. 2904, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Charles Nivert 
and Blaise Dussap, of Paris, a method of cleaning the 
exteriors of buildings, &c. ‘This plan consists merely 
in the employment of a portable boiler fitted with a 
Giffard injector, this injector being employed to force 
a supply of hot water throvgh ja hose and nozzle, and 
another pipe leading from the boiler being used to 
direct a jet of wet steam upon the surface to be 
cleaned. The boiler is in some cases to be mounted 
at the foot of a portable scaffolding from which the 
jets can be directed. 

(No. 2909, 4d.) George Shaw, of Birmingham, 
patents, as the agent of Conrad Dewies, of Liége, « 
method of manulacturing coke and “breeze,” thi 


object being to obtain a product free, or nearly free, | 
According to this | 


from sulphur and phosphorus. 


| ham, patents impr: 





latter; but generally a mixture of two parts, by weight, 
of lime to 100 parts of coal is stated to give good 
results. The mixture of coal and lime is burnt. or 
coked in the ordimary way; and during the coking 
process, it is stated that the sulphur and phosphorus, 
combine with the calcium of the lime, forming sul- 
phide and phosphide of calcium. The coke, whilst 
red hot, is then quenched with a large quantity of 
water, this water dissolving out the sulphide of cal- 
cium, and causing the phosphorus of the phosphide 
to be eliminated as phosphuretted hydrogen gas. It 
is also proposed to mix the coal to be used for 
making ace we with a certain proportion of lime, 
with a view of retaining the sulphur in the retorts in 
the form of sulphide of calcium, instead of allowing it 
to pass off and form stlphuretted hydrogen. 

(No. 2912, 10d.) James Samuel Cooke, of Abingdon- 
street, patents, as a communication from Joseph 
Green Cooke, of Vera Cruz, a form of railway carriage 
axle-hox, in which the pressure of the spring is 
transmitted direetly to the brass or bearing, the brass 
being capable of moving vertically in the axle-box, and 
the latter being fitted closely to the collars of the axle- 
bearing.’ "We shall probably illustrate this axle-box in 
an early number. 

(No. 2914, 10d.) Thomas Horsley, of Kirkly Hall, 
Puixton, and George Knighton, of Reddings, near 
Alfreton, patent methods of constructing collapsible 
core bars or barrels. According to one plan, the core 
is constructed in three sections, two of these being of 
large sige compared with the third. The small section 
is fitted on its inner side with a sliding bolt furnished 
with projecting fingers by which the section is held in 
place when the core is expanded to its full dimensions. 
By drawing back this bolt the small section can be 
removed, and the other section can then contract. 
Another arrangement is also included in the patent. 

(No. 2922, 2s.) Frederick Bernard Dering, of 
Bayswater, patents improvements in the details of his 
rock-boring ‘machinery. A description of these im- 
provements was included in our account of this 
machinery, which we gave on pages 475 and 476 of 
the second volume of ENGINEERING. 

(No. 2924, 4d.) William Edward Newton, of 
66, Chancery-lane, patents, as the agent of Benjamin 
Chew Tilghman, of Philadelphia, U.S., methods of 
manufacturing paper pulp from wood, esparto, and 
other grasses, and various other vegetable fibres. In 
making pulp from wood, the latter is to be cut across 
the grain into slices about } in. or } in. long ; and these 
slices are to be placed in a strong iron vessel lined with 
lead, and mixed with a solution of sulphurous acid and 
sulphate of lime. The vessel is then to be closed and 
heated by means of a steam jacket to a temperature of 
about 260° for six or eight hours. The steam is 
then to be shut off, and the acid solution replaced 
by water forced in at the top of the vessel. After 
being washed in this way, the woody substance is left 
io drain, and if on examination it is found that the 
fibres are not sufficiently separated and bleached it is 
again treated with the acid solution. 

(No. 2927, 8d.) Henri Adrien Bonneville, of 38, 
Porchester-terrace, Bayswater, patents, as the agent 
of Paschal Joseph Hognoul, of Liége, a form of rotary 
pump, in which a pair of toothed cylinders revolving 
in a case are employed in the same manner as in 
Pilliner and Hill’s rotary engines, which we illustrated 
and described on page 564 of our last volume. The 
pump is intended for raising water or for ventilating 
purposes. 

(No. 2931, 8d.) Henri Adrien Bonneville, of 38, 
Porchester-terrace, Bayswater, patents, as the agent 
of Jean Louis Vergniais and Jullien Appollinaire 
Chéron, of Paris, an arrangement of pumping ma- 
chinery for pumping silt and mud from the bottoms 
of rivers, &c. The pumps are of the reciprocating 
class, and we fear that the whole arrangement of 
jointed pipes, which is somewhat complicated, would 
he likely to become choked up. 

(No. 2940, 2s.) Nicholas Korshunoff, of Birming- 
»vements in the manufacture of mal 
leable iron and steel. These consist in foreing into the 
liquid metal contained in the puddling or other furnace, 
in which the conversion of the cast iron into malleable 
iron or steel is to be carried on, the vapotr of nitric or 
chlorie acid, or other acid rich in oxygen, and also the 
vapour hydro acids or other materials rich in hydrogen. 
Mr. Korshunoff also patents a method of preparing 
pure cast iron fr6m malleable iron and steel scrap by 
melting these materials in a cupola with charcoal ; 
and a method of casting hollow steel articles by forcing 


plan, the coal to be coked is powdered and mixed with | tapered core into the metal by hydraulic pressure, 


quicklime or powdered unburnt limestone. ‘The pro-; this core being removed as soon as the metal ‘is 


set. 


portion of lime to coal will vary according to the | This plan for applying hydraulic pressure to steel cast- 


: ( . : es: : any number of “ 
quantity of sulphur or phosphorus contained in the | ings has bee anticipated by Mr. Whitworth’s patents. ! against very thick plating, P 


Mr. Korshunoff includes in patent vari inds of 
apparatus, by~the aid of-whielt his~plans are to be 
carried out. 

(No. 2943, 1s.) John Henry Johnson, of 47, Lin- 
coln’s-inn-fields, patents, as the agent of Josiah 
Copley, junior, of Alleghany City, U.S., an ingenious 
machine for manufacturing chains; this machine, 
which we could not. deseribe without the aid of draw- 
ings, forming each link, cutting the scarf or bevel 
for the weld, and giving the desired overlap for the 
latter. 








TRIAL OF THE RODMAN GUN AT 
SHOEBURYNESS. 

Yesrerpay week (27th ult.) the first trial was made of the 
15 in. Rodman gun lately sent over from America. Its friends 
have every reason to be satisfied with the results, so far as 
they go. 

The gun, weighing 19} tons, was mounted on the great 
wooden carriage formerly used with the 13 in. Horsfall gun, and 
was fired with two degrees elevation. The trials were for range 
and accuracy. Fifteen rounds were fired with cast-iron shot 
averaging rather more than 450 lb. weight. A supply of the 
large-grained ‘‘ Mammoth” powder has been sent with the gun, 
and this was tested against the English large-grain rifle powder, 
which proved to be about one-fourth stronger. The first seven 
and the last two rounds were with the American powder, the 
others with the English. The range was indicated by the first 
graze upon the sand, the distance of which from the right line 
gave the accuracy. 

The first three rounds were fired with 35 lb. American 
powder, the ordinary service charge, and gave an average range 
of 711 yards, the second and third shots, however, going 740 
and 737 yards, with a deflection of only .6 yard to the right. 
Recoil 5 ft., and velocity about 920 ft. per second. 

Rounds 4, 5, and 6, were with 50 lb. of the same powder, 
giving a recoil of 8.7 ft., and a range of about 987 yards. De- 
flection to right from 2 to 3.2 yards. Velocities, 1110, 1120, 
and 1133 ft. per second. 

Round 7 was fired with the maximum charge of 60 1b. of 
Mammoth powder, a charge which American officers are strictly 
forbidden to employ, except as a dernier ressort against iron- 
clads. The ‘‘ soda-water bottle” retreated 10 ft. under its in- 
fluence, but sent its shot the respectable distance of 1138 yards 
at a velocity of no less than 1210 ft. per second. Deflection, 
1.4 yards only. 

Rounds 8, 9, and 10, were with 35 Ib. of the English powder, 
the ordinary service charge of our 9 in. Woolwich gun, These 
rounds gave good results, especially the ninth, in which the shot 
flew absolutely true, with a range of 873 yards, and velocity of 
1044 ft. per second. Rounds 8 and 10 were but slightly inferior, 
the greatest deflection in either being 1 yard. 

Rounds 11, 12, 13, were with 501b. of English powder. 
Avain in round 11 the shot flew straight to the mark; but 
otherwise in these three rounds the firing improved until No. 13 
gave a range of 1140 yards and velocity of 1214 ft. per second. 
Deflexion, 2.4 yards; recoil, 9 ft. 10in. The general result of 
this round was slightly better than that of No. 7. 

Two more shots were then fired with the full battering charge 
of 60 1b. Mammoth powder, with much the same result as 
before, No. 14 again striking in true line. This concluded the 
experiments. 

Of course the real test remains to be applied. Nothing but a 
thorough trial of this gun against the § in. Warrior target and 
against the target proposed by Mr. Chalmers, if even the Go- 
vernment does that gentleman the tardy justice of fairly trying 
his plan, can settle the great question of English ordnance versus 
American. There is another way in which it may be settled, 
but we hope that experiment may long remain untried, 

People are ready enough to embark in the turret question— 
perhaps with more zeal than knowledge as a general rule—be- 
cause turrets have a visible difference from broadsides, which 
any landsman can understand. But guns are a little beyond 
the popular ken, which reaches no further than Armstrong and 
Whitworth. When the big guns of America are named, it is 
but for contemptuous dismissal, as barbarisms of the Mons Meg 
era, propelling, with the wonted inaccuracy of smooth bores, 
great random shot at low velocities. And are they not cast 
iron ? 

After Thursday’s experiments we trust we shall hear little 
more of this parrot ery about low velocity. Our own rifled 
guns, it is true, do more than 1214 ft. per second, but no one in 





his senses would call that velocity low. As regards accuracy, 
we fancy the results must have surprised some of the judges 
not a little, while those who understand the radical difference 
between a hollow-cast Rodman and the old pieces which we 
(naturally) find useless for rifling, will think hopefully of the 
| material used. When this gun comes to be tested to destruction 
| —as it ought to be—we believe the opponents of cast iron will 
| be somewhat surprised. 
| But, as we have said, the real question remains to be fought 
‘on other lines. Penetration of targets is the true test, or, fail- 
ifg penetration, such utter “racking” as shall shake the plates 
off bodily. And here we would beg of the Government not to 
| grndge the cost of targets for the coming trial, and even to take 
| the opportunity of erecting a new American laminated target, 
| 15 in. thick, against which to try our own guns. No such im- 
| portant contest has yet taken place, and no money should be 
| begrudged for steel shot, chilled shot, or anything else required. 
It is difficult to rouse public opinion on these points, or to con- 
| vinee people that the fate of a nation may hang on the way it 
| makes its guns. Have we so soon forgotten Austria and the 
| needle-gun? 
The fairest comparison with an English gun would be with 
| the 18-ton 10-inch guns now making specially for the Hercules, 
but as none of these are ready, it will be necessary to try the 
Rodinan against our 9-inch 250-pounder. Against plating of 
| medium thickness, where the Woolwich bolt will gain entrance 
| nearly every time, it will do more harm by bursting between 
| decks than racking” blows can do outsidé; but 
alliser-proof, the great round shot 
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will probably be the most useful, or the least useless, of the two. 
Against a wooden or thinly plated ship the large sphere will 
crush in all before it, while the pointed bolt may but drill a 
clean hole, and pass delicately through. 

However, the question all turns upon the extent of the 
racking action, and the extent of that must be very great to in- 
duce us to give up the penetration system, since it is clearly 
better to disable the enemy’s crew by effective shell fire than to 
sink him altogether, a month afterwards, by “racking” his 
structure now. 

We will add that a 450 1b. shot, at a velocity of 1214 ft. per 
second, represents an energy of 10,328,400 foot-pouuds, and as 
this was cbtained with 50 1b. of powder the work done by each 
— was 206,570 foot-pounds. This is far beyond the work 

one by our powder in our own rifled guns, and is to be attri- 
buted in part to the greater room for expansion of the powder 
gases presented by the large bore of the 15-in. gun, This point 
is one we have often urged in favour of very large guns. 








THE LATE MR. ROBERT HAWTHORN. 

THE head of the firm of R. and W. Hawthorn, engineers, of 
Newcastle-on-Tyne, died on Wednesday Week at tle age of 71, 
and was followed to the grave on Tuesday Jast by about 600 of 
the men employed at the Forth Banks Works, as well as, by 
many of Messrs. Robert Stephenson and Co.’s men, the works 
of that firm having been stoppéd'for half'a day on the occasion 
of the funeral. . , 

Mr. Hawthorn and his brother, the sons of Robert Haw- 
thorn, engineer, of Walbottle, were early in the field as locomo- 
tive engineers, and nearly 2000 engines have been turned out 
from their works. Their style of engine was not so distinctive 
as that of some other makers, although the Hawthorns intro- 
duced certain peculiarities, few of which, however, have gained 
adoption by others. They brought out, years ago, a locomotive 
boiler with return tubes, and having the chimney over the fire- 
box. They also introduced the perforated steam-pipe, to draw 
the steam from the entire length of the boiler. This form of 
steam-pipe had been patented many years before by Nathaniel 
Gough, of Manchester, but had not, we believe, been used until 
the Hawthorns employed it. Jn many cases it has given good 
results, but the general opinion of engineers has been against it. 
Messrs. Hawthorns are generally credited with the first use of 
compensating ievers between the springs of locomotive engines, 
but they first used these so lately as 1851, twelve years after 
they had been used by the American engineers, and long after 
they had been publicly described here. Even yet the compen- 
sating levers, which possess undeniable advantages, have made 
way but slowly. Messrs. Hawthorns introduced an annular 
safety-valve and some other specialties of construction, but 
these do not appear to have been adopted by other makers nor 
even retained in their own practice. 

Personally, both Robert and William Hawthorn long enjoyed, 
and the last named happily still lives to enjoy, the respect of all 
who knew them through their long and worthy career, and the 
affection of those immediately connected with them, 








NOTES FROM INDIA, 

Tue Bombay Government has given authiority to the Bombay, 
Baroda, and Central India Railway Compatiy-to carry out a 
complete survey of the projected liné from Neemuch to Delhi, 
with a branch to Agra. The survey from Baroda or Wassud to 
Neemuch, which was sanctioned some time ago, is nearly 
finished. 

Some Calcutta baboos have formed a “ Railway Passengers 
Society,” believing it indispensably necessary that the interests 
of the passengers should be regularly watched, and all com- 
plaints systematically represented and remedied. 

It is stated that the Maharajah of Jodhpore has informed 
Government of his wish to have a railway through his territories. 

The Government of India has published a resolution on the 
reduction of the number of free telegraph messages. They 
are at present estimated to cost 3,10,128.mpees per annum, 
and encumber the line, taking precedence of private messages. 
The Bengal Chamber of Commerce are to be asked if there is 
now any use for the commercial message sent to Reuter’s agent 
at Bombay twice a month. After three months 'the long and 
always badly drawn China and Australian telegrams from 
Galle are to be sent only to the three presidency cities. The 
arrival of only the English mail steamers at Bombay is to be 
telegraphed all over India. The meteorological telegrams are 
to be arranged in concert with the meteorological committee. 

Dr. MacGowan is reported to be progressing satisfactorily 
with his telegraph negotiations; his scheme embraces Japan, 
Shanghai, Hong-Kong, the Philippines, Guam, Honolulu, to 
San Francisco, a total distance of 7200 miles. Gas is being 
introduced at Pekin, at the customs Yamén, in order to show 
the Chinese its mode of use and preparation. 

The Memorial Church at Delhi was opened on May 11th, the 
tenth anniversary of the mutiny at that place. The edifice was 
crowded by native Christians, and a large number of Hindoos 
and Mahomedans remained during the opening services. 

The erection of a new building for the Bombay secretariat 
has been commenced on the esplanade, on the site of the old 
ramparts, and not far from the band-stand. The edifice has 
been désigned by Captain Wilkins, R.E., and the cost of the 
building is to be between twelve and thirteen lakhs of ru 

Colonel Walker, inspector-in-chief of the Bombay cotton 
frauds department, estimates the breadth of land, in the Bom- 
bay Presidency, sown with cotton in 1866-67 at 1,955,366 
acres, of which 752,085 acres are under the exotic varieties. 
The total breadth under cultivation in 1865-66 he states at 
1,766,400 acres. He estimates the produce of the crop of 
1866-7 at 94,756,794 1b., of which 55,579,089 lb. are exotic, 
against a total of $2,698,257 lb. actual turn out in 1865-66. 








LrverPoot Docks.—The House of Lords has_ rejected an 
application from the Mersey Docks and Harbour Board for 
powers to raise a further sum of 1,100,000 Already the 
bonded debt of the Board is 13,000,000, and the Lords seem 
to consider this quite enough. In the seven years ending 1866 
the Board appears to have added 6,000,000/. to its bonded debt. 
However, the income in 1866-7 was 866,000/ 





THE PARIS EXHIBITION DISTRIBUTION OF 
PRIZES. 


GRAND PRIZES. 

Tue following is the list of the grand prizes distributed by the 
Emperor last Monday : 

Group I.—F ine Arts.—Gabanel, Géréme, Ernest Meissonier, 
ave ge prey Lave Bilgiums Use ~ ae 

avaria; Knaus, Prussia; Leys, ium; Ussi, Italy; Eu 
Guillaume and Perraud, France; Drake, Prussia; J. Dupré, 
Italy; Ancelet, France; Ferstel, Austria; Waterhouse, Eng- 
land; Alphonse Frangois, France; J. Keller, Prussia. 

Group II.—Materials of the Liberal Arts.—Alfred Mame 
and Son, Books and Binding, Tours, France; Japan, Paper, In- 
dustrial Arts, Lacker, Culture of the Silkworm; De Jacobi, 
Application of galvano-electricity to the arts, St. Petersburg; 
Garnier, Heliographic engraving, Paris; Adolphe Sax, wind 
instruments in brass, Paris; J. L. Matthien, Surgical instru- 
ments, Paris; Father Secchi, Meteorograph and meteorological 
and astronomical labours, Pontifical States; Brunetti, Ana- 
tomical preparations, Padua; Kichens,. Astronomical instru- 
nents, Paris, : baad 

Group III.— Furniture.—Fourdinois, Farnitureand 5 
P34 reg Works of art—Bacearat Company, stals, 

ranice. a ’ g thy 


Group IV.—Clothing.—City of Lyons, Institutions created ’ 


to favour silk manufacture, France, } 

Group V.—aw Materials.—Krupp, cast steel, Essen, 
Prussia; Petin and Gaudet, cast steel and irony Rive-de-Gier; 
Schneider and Co., iron, Le Creusot; Japy Palen aaak: 
lockwork, and clockwork, Beauconrt, France; ; emer, Mann- 
facture of steel, London; Iriana,’ collection of i¢inal and 
industrial plants, Bogota, New Granada; Algeria, cultivation ‘of 
cotton; Brazil, do.; Egypt, do; Ottoman Empire; do.; British 
India, do.; Italy, do.;A. W. Hoffman, discovery/of aniline 
colours, Berlin. ‘ 13 

Group VI.—Machinery.—Schneider and Co., working of 
coal mines, forgés, and foundries \of Le Creusot; Kind and 
Chaudron, procedure of bracketing the shafts of the Saint-Avold 
Company, Saxony and Belgium; C. W. Siemens, gas stoves, 
London; C. F. Hirn, Telodynamic cables, Logelbach, France; 
Farcot and Sons, steam-engine, Saint-Ouen; Whitworth and 
Co., hine tools, Manchester; P. Meynier, loom for weaving 
flowered silk, Lyons; P. Viguier, railway signals, Paris; Cyrus 
Field and the Anglo-American Companies of the ‘Transatlantic 
Cable; the Transatlantic Cable, United States; Hughes, tele- 
graphic printing, New York; Universal Company of the Mari> 
time Canal of Suez, models and designs, Paris; B 
Annular brick kiln, Berlin.—British ife-boat ’ 
organisation of means for saving life, creation of the material, 
England; New Society of foundries and workshops ‘of, the 
Mediterranean, models of ships and naval engines,  Patis; R. 
Napier and Son, models ‘of ships, Glasgow; J. Penn and Son, 
marine steam-engines, Greenwich. 5 shia tye Oc ut 
_ Group ViIL—Horticulture—Pastenr, Method of preserving 
wines.by heating, Paris.—H. Marés, Propagation: of the-proce- 
dure of sulphuring the-vine, Montpellier... ©) Wash 

Group 1X.—Agriculiure—Emperor of Russia, ‘Improve- 
ment of the equine race. . : pF 

Gaoxe X.—Ubjects recommended by ab me ualities, 
combined with cheapness and productions, ‘the object of-which 
is the improvement arthe. physica}: and mort! eondition df the 
peoples ie Emperor of ths ¥enehi *Workmen’s houses, 
Model farms; Geneva~Committeé; founder of the international 
work of succour to wounded soldiers. Documents, statutes and 
material, Switzerland; Sanitary Commission of the United 
States, Material having served in the war of 1861, United 
States; Henri Dufresne, damascene, engraver; néw method of 
gilding on copper and silver wituout danger to*the workmen, 

aris. , 





GOLD MEDALS. 
At the risk of some slight repetition we add ‘the names of ‘all 
the English exhibitors who have obtained gold medals: 


GROUP I.—FINE ARTS. 
Class 4.—Grand prize, A. Waterhouse. 


GROUP Il.—APPARATUS AND APPLICATIONS OF THE 
LIBERAL ARTS. 

Class 6.—Printing and Books. —Gold Medal, V. Brooks. 

Class 7.—Paper, Stationery, Binding, Painting, and Drawing 
Materials.—Gold medals, Cowan and Sons and ‘I. H. Saunders. 

Class 8.—Application of Drawing and Modelling to the 
Common Arts.—Gold medal, Department of Science and Art, 
South Kensington. 

Class 10.—Musical Instruments.—Gold medal, Broadwood 
and Sons. 

Class 11.—Medical and Surgical Instruments and Apparatus. 
—Gold medal, Ash and Sons. 

Class 12.—Mathematical Instruments and Apparatus for 
Teaching Science—Gold medals, Dallmeyer, T. Koss, R. an 
J. Beck, and Chance Brothers. 


GROUP III. ‘ 

Classes 14 and 15.—Fancy Furniture, See and 
decoration Work.—Gold medals, Wright and Mansfie d, and 
Owen Jones, decorative architect. 

Class 17.—Porcelain, Earthenware, and other Fancy Pottery. 
Gold medals, Minton and Co., and W. Copeland and Sons. 

Class 18.—Carpets, Tapestry, and other Stuffs for Furniture. 
ro medals, British India, J. Templeton, and Brinton and 

wis. 


Class 19,—Paper-hangings.—Gold medal, C. and J. G: Potter. 


Class 20.—Cutlery.—Gold medal, Brookes and Crovkes. 

Class 21.—Gold and Silver Plate—Gold medals, Elkington 
and Co., Hunt and Roskell, C. H. Hancock ; and Morel-Ladeuil, 
co-operator. 

Ciass 23.—Clocks and Watches.—Gdld- medals, J. Poole, 
Victor Kulberg, and Parkinson and Frodsham. 

Class 24.—Arpparatus and Processes ‘tor Heating and Light- 
ing—Gold medal, Windfield and Co. 

GROUP Iv. 

Class 27.—Cotton Thread and Fabrics.--Gold medals, Col- 
lective Exhibition of Scotland and England, Armitage and Sons, 
H. Bazley, Radclifile and Co., and Herrockses, Miller, and Co. 


‘Adsociation, | 


Class 28.—Thread and Fabrics of Flax, Hemp, &.—Gold 
medals, Belfast Chamber of Commerce, Charley and Co, 
Fenton, Sons, and Co., and J. S. Brown. 

Class 29.—Combed Wool and Worsted Fabrics, — Gold 
mot Bradford Chamber of Commerce, and J. Ackroyd and 

ns. 

Class 80.—Carded Wool and Woollen Fabrics.—Gold medals, 
Cloth manufacture in the south of Scotland, and manufacturers 
of the west of England, for the towns of Gloucestershire and 
Wiltshire. 

‘ Class 31.—Silk and Silk Manufactures.—Gold medal, Great 
ritain. 

Class 82.—Shawls.—Gold medal, Dewan Sing. 

Class 33.—Lace, Net, Embroidery, and Small Ware Manu- 
factures.—Gold medal, town of Nottingham. 

Class: $4.—Hosiery and Under-clothing, and articles apper- 
taining thereto. id medal, M‘Intyre, Hogg, and Buchanan. 

Class 36,—Jewellery, Precious Stones, etc.—Gold medal, 
Phillips. 

GROUP Y. 


_ Class 40.—Mining and Metall 


tnd Co, Jolson, Matth 


we-Gold medals, J. Brown 
Bowling Iron Company, 


| Company, New South 
onkbridge Iron Com any, 
perators, Grand Prize, 














or 


ugk 
cts of the Cultivation of Forests, and of the 
niles. thereto.—Gold Medal, Abbé Brunet. 
| Olas8 48.—A gricuitural P: {not used as food) Easily 
Picottved-G#n d prize, British India; gold meda!, Towns. 
, Class 44.—Chemical and Pharmaceutical Products.—Gold 
medals, C, en, Gossage and ‘Sons, Muspratt and Sons, 
Jarrow ‘Company, Howard and Sons, Price’s Patent 
Candle Factory, und J. Young. . 
i Ap tae GROUP VI. 
, Class 48.—Agricultural Repirans field medals, J. and F. 
Hier, Clayton, Shuttleworth, and Co., J. Fowler and Co., 
) R. Garrett and Sons, Ransomes and Sims, and R. Hornsby. 

Class 51.—Apparatus used in Chemistry, Pharmacy, and in 
Tanyards.—Grand prize, C. W. Siemens; gold medal, Jonson 
Matthey, and Co, 

Class 53.—Machines and Apparatus in General.—Gold medal 
Merryweather and Sons. 

Class 54.—Machine Tools.—Grand prize, Whitworth and 
Co.; gold medals, Sharp, Stewart and Co.; Shepherd, Hill, 


and Co. ; 
jus and Processess used in Spinning and 
‘medals, 5. Lawson and Sons, and Platt 


bar: al and Processe used in Weaving.—Gold 

a ough, J. Leeming and Sons, and G. Hodg- 

Fan Ga 5! ghity Ube Rata 

1,—Carriages and Wheelwright’s Work.—Gold medal, 

mand Sota 847 VEY 

i3-—-Railway Apparatus.—Gold medals, Kitson and 
soir es — Saxby and Farmer. iis 

sfelegraphic Apparatus and Processes.—Gran 

rena ey and Trangatlantic Cable Company, Gold 

medals, W. Hooper and W. T.. 4 

Class 65.—Civil Engineer! Public Works, and Architec- 
ture—Gold medals, Chance! Brothers; Minton and Co. 

Class 66.—Navigation, Murine Engines, Life-boats, &c.— 
Grand prizes, Royal National Life-boat Institution, k. Napier 
and Sons, J. Penn and Son. Gold medals, Laird Brotuers, 
Maudslay, Sons, and Field, Thames Ironworks Company, Ran- 
dolph, Elder, and Co., Samuda Brothers, Humphrys aud Ten- 
nant, aid KE. Clark. ‘ ; 

; f GROUP VII. 

Class 67.—Cereals afid other.eatable farinaceous products, and 
the products detived from them. Gold medal, A. Bell. 
sou 70,—Meéat-and fish.“ Gold medal, Commission of Nova 

tia. 


Class 72.—Condiments and stimulants, sugar and confec- 
tionery. Gold) medals, E. Hery, C. Wulve, H. Pitot, district of 
Assan, district# ot Cachar, of, Dehra Dhoon, Kumaon, Bengal, 
and of Neilgherry, Hills. 

Class 73.—Fermented drinks, Gold medal, Alisopp and Sons, 
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GROUP X. 
Class 90.—Gold medal, Book Hawking Union, South Kensing- 
ton, 








DECORATIONS GIVEN BY THE Emperor To ExaiBrrors 
AT Parts.—The Emperor has decorated with the ribbon of the 
Legion of Honour a large number of officials, French and otuers, 
connected with the Exhibition, as also several of the principal 
exhibitors, The English law prevents the acceptance of these 
decorations by Englishmen, and thus none were given to our 


d| countrymen. Two Canadian exhibitors, however, Mr. Sterry 


Hunt and Mr, William Logan, were created officers of the Legion 
of Honour, and the following officials and exhibitors from the 
United States were also decorated as follows: with the rank of 
Officer, Mr. Beckwith, Commissioner-General and President of 
Commission. Knights: Mr. C. Perkins, Member, of Special 
Jury; Mr. Lawrence Smith, V.P. of Group V.; Mr. 5. B. 
Ruggles, Member of Commission; Mr, win, sewing-ma- 
chines; Mr. Berney, Member of the Jury; Mr. Elias Howe, 
sewing-machines ; Mr. Kennedy, Member of Commission ; Mr. 
Mulat, engineer; Mr, Chickering, of Boston, pianofortes. 
Bevoian Raits.—The exports of rails from Belgium in the 
first four months of this year amounted to 32,405 tons, as com- 
with 18,425 tons in the corresponding period of 1866. 
he deliveries to Russia to April 30 this year were 29,465 
tons, as compared with 5300 tons in the corresponding period of 
1866. The exports of Belgian rails this year to countries other 
than Russia present, then, a diminution of about 10,000 tons as 
coin with the corresponding period of 1866, Ry 
‘AS IN Paris.—Although the revenue of the great Parisian 


Com for Lighting and H by Gas experienced in 1866 
and {868 an pr raem paar e receipts of the undertaking 
have presented a great further advance year, To May 31 


this year this increase was 47,5212, or 9.19 per cent., as com 
pared with the corresponding period of 1866, 
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SYSTEM OF NORWAY. 











Norway, —— comprising an area about three times as 
great as that of England, has a population of but about 1,700,000 
inhabitants. Ot that part of the population distributed along the 
coasts, the greater number are engaged in maritime pursuits and 
in the various fisheries; whilst in the interior of the country the 
inhabitants are occupied principally in agriculture and the raising 
of cattle, and in felling timber, which latter is at a slight expense 
floated down the rivers to the various seaports. During the 
last thirty years a sum which, in jon to the resources of 
the country is of considerable amount, has been expended in the 
improvement and reconstruction of the main is which lead 
from the interior to the seaport towns, and connect the latter 
with each other, this sum having been p.ovided by the State, 
with the exception of a small jon subseribed by the various 
corporations. As a general rule, the roads are maintained by a 
tax levied on the inhabitants of the various towns through which 
they pass, there being no er 
he first railway constructed in Norway was a line 42; miles 
in length extending from Lake Mjisen—in the neighbourhood of 
which are some of the most fertile districts of the country—to 
Christiania, the capital. This line, which is of the ordinary 
my ag td, nae carried out under the direction of the 
e Mr. Robert Stephenson, and it was priocipally constructed 
by private — English and Norwegian. It was opened in 





1854. In 1861, a branch, extending from the above line to the 
town of inger, was completed, this branch, which was 
also made to the 4 ft. 84 in. gauge, being constructed at the ex- 


pense of the State; and more recently, ir 1865, this line was 
extended to near the Swedish frontier, its let.yth being now 714 
miles. It is hoped that in a few years a connexion will be made 
between this railway and one already commenced in Sweden, and 
that the railway systems of the two countries will thus be united. 
Of the railways above mentioned, the first was laid with bridge 
rails on longitudinal timbers, and the second with Vignoles rails 
on transverse sleepers; and one-third of the first line has since 
been relaid with transverse sleepers and Vignoles rails. 
Although the receipts on the line between Christiania and 
Lake Mjiésen have given a fair percentage of profit on the 
original outlay, yet in most parts of Norway it is, owing to the 
thinness of the population, essential that a line of railway, if 
constructed, should, if it is to pay, be constructed in a cheaper 
manner than the lines above mentioned. It is for this reason 
that Mr. Carl Pihl, the engineer-in-chief ot the Norwegian 
State railways, has adopted for the lines more recently con- 
structed the reduced gauge of 3 ft. 6in., and it is these lines 
with their rolling stock that we more particularly intend to de- 
scribe in the present notice. At present three of these narrow- 
gauge lines have been constructed in Norway. The first, nearly 
= miles in lenge, reaches from the town of Hamar, near ~ 
ijésen to Elverum, from which point it is proposed to extend it 
up to the valley of Glommen ou ean a toe from Trondbjem, 
dy in operation. This last mentioned line—which is, we 
believe, the most northerly line which has as yet been con- 
structed—Trondhjem lying in 624° north latitude—extends from 








Trondbjem in a southerly direction, down the Guldalen valley, 
and at present terminates at Stéren; but it is intended to pro- 
long it to the town and mines of Réraas. The length of the 
Trondhjem and Stéren line is 304 miles, The third narrow- 
gauge railway, which is at present m course of construction, 
will extend from Drammen to Lake Randsfjirden, a distance of 
56 miles, and a portion of it, that between Drammen and Lake 
Tyrifjérden is already completed, and was opened to the public 
last autumn. Of the details of construction of all these lines 
we shall have more to say presently. 

We have already, on several occasions, considered in this jour- 
nal the question of how much the original cost of a line of rail- 
ways is influenced by its gauge; and we have stated it to be our 
conviction that practically, within reasonable limits, the fact of 
a railway being made toa 4 ft. 8tin. or 3 ft. 6 in. gauge matters 
but little, so long as in each case the line is constructed to carry 
the same class of traffic. In other words, we believe that so 
long as a given weight of train and engines and a given speed 
of working are adhered to, it will not greatly affect the cost of 
the line whether their gauge is made a few inches wider or 
narrower ; and that the economy of construction of the so-called 
“ narrow-gauge” lines in Norway and elsewhere has been due 
not to the fact of narrowness of their gauge, but to their being 
lines for light traffic, and to this latter fact having been kept 
well in view in the designing of the whole of the details of their 

rmanent way and rolling stock. These details, which have, 
in the case of the Norwegian Jines, all been planned with great 
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care and judgment, we shall now proceed to describe under the 
various heads to which they belong. 


GRADIENTS AND CURVES. 


In the case of the Norwegian lines it happens, from the 
nature of the country, that the amount of traftic over them, 
and, consequently, the weight of the trains to be drawn, di- 
minishes gradually as they enter the interior districts, the trains 
from the coast gradually discharging their contents as they pro- 
ceed inland, and the trains bound coastwards, graduall 
accumulating their loads of timber and other produce on their 
way. It thus follows that, on what may be termed the upper 
portions of the lines, the trains, being lighter, can be conveyed 
upsteeper gradients without requiring an extra amount of 
engine power; and this fact has been taken advantage of by 
Mr. Pihl. It has, indeed, been Mr. Pihl’s aim to, as far as 

sible, make the steepness of the gradients increase regu- 
larly from those parts of the line where the trains are 
heaviest, to those parts where they are lightest; and thus, 
whilst equalising the power which the engines are required 
to exert, reducing the cost of the upper parts of each line 
by making it follow more and more closely the surface of the 
country. Of course it has not been possible in practice to carry 
out this ~~ perfectly ; but still, in the cases of the Dram- 
men and Randsfjord and the Hamar and Elverum lines, the steep- 
ness of the gradients has been made to increase very regularly, 
the steepest gradients occurring in both instances on the upper 
— of the lines. In the case of the Trondhjem and Stéren 
ine, the nature of the country rendered it necessary that the 
maximum gradient should be constructed within a short distance 
of Trondhjem, as shown in the section of the line which we give 
in Fig.1 of the two-page engraving in the present number. 
Whilst referring to this figure, we may remark that Mr. Pihl, 
in his drawings of his lines, makes it % practice to supplement 
each longitudinal section by a plan on which the curves are re- 
presented in the manner shown by Fig. 2, each curve having 
its radius marked opposite it. This arrangement is a convenient 
one, and might with advantage be adopted in English offices, 

_ The steepest gradients on any of the narrow-gauge Norwegian 
lines which have been constructed or laid out are two with an 
inclination of 1 in 43}, occurring between the Sluppen and 
Heimdal station, on the Trondhjem and Stéren Railway. These 
two inclines have a combined length of about 23 miles, and are 
only separated from each other by a very short piece of level 
line, as shown in the section, Fig. 1. The gradients just men- 
tioned are opposed to the inland traffic, and the steepest gradient 
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in the opposite direction is one between Heimdal and Stokke, 
which has an inclination of 1 in 554, and is about 1} miles in 
length. This incline is, however, preceded and followed by 
other inclines, only very slightly less steep. The summit level 
attained at Heimdal is 140.87 metres, or 4614 ft. above sea-level. 
On the Hamar and Elverum line the steepest gradient is 1 in 71, 
and on the Drammen and Randsfjord it is 1 in 624, the former 
gradient being opposed to, and the latter in favour of, the traffic 
towards the sea-coast. ‘The summit levels on the Hamar and 
Elverum and the Dramen and Randsfjord lines, are 884 ft. and 
656 ft. above sea-level respectively. So far, the use of sharp 
curves has been avoided on the Werwesien lines, the sharpest, 
which occurs on the Trondhjem and Stéren line, having a 
radius of 235 metres, or 771 ft. 


PERMANENT Way. 


{ 'All the Norwegian railways with a 3 ft. 6 in. gauge are laid 
with a single line of rails throughout, and their width at 
formation level is 4 metres, or 13 ft. 1 in., this width being, how- 
ever, slightly reduced in some parts. ‘The width at the top of 
the ballast is 8 ft. 44 in., and the thickness of the ballast 2 ft. 
The rails are of the Vignoles section shown in Fig. 3, and they 
weigh trom 394 to 441b. per yard. They are fish-jointed, as 
shown in Figs. 3 and 4, the fish-plates being 11 in. long, and 
being secured by four bolts 3 in. in diameter. The rails are carried 
on half-round transverse sleepers 8 in. to 84 in. in diameter, 
and 5 ft. 7 in. Jong, placed at a pitch of 2 ft. 114 in. from centre 
to centre on the straight parts of the lines, and 2 ft, 74in. on 
curves of lessthan 600 metres or 1968 ft. radius. The rails 
are secured to the sleepers by dog-spikes » long. Figs. 5 
and 6 show respectively a section and plan of a small length of 
the line, and Figs. 7 and 8 represent the form of switch-handle 
employed. The lines are drained by-ditches formed on each 
side of them, and they are protected throughont by post and rail 
fences. 

Figs. 9 to 16 are various transverse sections of the lines, show- 
ing the systems of construction adopted in different localities. 
Fig. 9 represents the line in shallow cutting, and Fig. 10 in cut- 
ting through rock. In this latter case the face of the rock upon 
which the ballast rests is formed to a slope of 1 in 12, and the 

it is protected by a low stone wall on the lower side, the 
space between this wall and the side of the cutting forming a 
drain. Fig. 11 shows the system of construction ado in 
carrying the lines on embankments over marshy land. The 
ground is first drained by forming deep trenches on each side of 
the intended line of railway, and the foundation of the embank- 
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ment is then formed by laying fir timbers across and across, as 
shown in the engraving. On these timbers are laid the branches 
of the trees forming the timbers, and on these the materials of 
the embankment. It is found tiiat the embankments thus con- 
structed stand remarkably well, and form an excellent road even 
on very bad ground. Fig. 12 shows an embankment on side- 
long ground, the surface being stepped to afford a hold for the 
materials of the embankment, and the toe of the latter being 
formed by a kind of stone retaining-wall. Fig. 13 shows an 
embankment and retaining-wall constructed on a sloping surface 
of rock; and Fig. 14a method of carrying the line along ground 
with a very steep side slope. In this latter instance a cutting 
is made along the slope on the higher side of the line, and a 
retaining-wall put in, as shown in the section. The earth exca- 
vated from the cutting is used to form a kind of half-embank- 
ment, which is held by a second retaining-wall as shown, There 
is also a low retaining-wall on the high side of the embankment, 
the space between this and the retaining-wall of the cutting 
forming a drain. Figs. 15 and 16 show a method of construct- 
ing the drains under embankments. 


STATIONS. 

The intermediate stations are constructed of wood, on stone 
foundations, and their arrangement will be seen from the per- 
spective view and plan of one of them, which we give on page 
4. Each station includes two waiting-rooms, an office for the 
ticket and telegraph clerk, and sccommodation for the station- 
master; and there is also at another part of the platform a depdt 
from which light goods are forwarded. In the cage of stations 
where there is a heavy goods traflic, the goods depot is traversed 
by a siding. 

BripGus AND VIADUCTS. L 

The bridges and viaducts are in some instances of timber 
throughout, and in others consist of iron superstructures carried 
on stone piers. Of one of the iron bridges we give a perspective 
view on page 4. It is a Warren girder bridge of five spans, the 
three central spans being 100 ft. each, whilst the side spans have 
openings of 85 ft. and 50 ft, respectively. The system of timber 
viaduct construction, which has been ane and worked out 
by Mr. Pihl, is shown by Figs. 17 to 24 on our two-page 
engraving, which represent the arrangement and details of a 
timber viaduct constructed on anincline and curve. The struc- 
ture consists of a series of spans of 20 ft. each, and it is com- 


posed throughout of round timbers, the greater number of which 
are of an uniform pe igs. 17 18 are respectively an 
elevation and plap, Figs. 19 and 24 are transverse sections ; 
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and from these views the system of bracing will be readily 
understood. Each pier, it will be seen, is formed of three sets 
of vertical timbers, assisted by raking struts, which slope in- 
wards 60 as to meet at the head of the central vertical timbers of 
the pier, The piers are crossed at intervals of 20 ft. in their height 
by horizontal timbers, and from the points where the upper 
range of these cross the piers, diagonals proceed upwards and 
inwards, and support the longitudinal timbers on which the rails 
are laid, directly in the centre of each span. The mode of con- 
necting these denned with the longitudinal timbers is shown 
by Figs. 20 and 21, and Figs. 22 and 23 show the manner in 

j jupeti i irabets of the piers and the 
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in the pier &@ Becond raking strat is 
shown on the additional struts are only 


of ¢ i viaducts, straight viaducts 
pe shewp in Fig. 19. ‘This system 
ons dmirab Badapred for use in a country 
ike Norway, where ix.an abundant supply of timber of 
small omatiing, but ~ ti is diffcalt to obtain. 
: Ro.tuing@ Brock. 

In desifning the rolling stock for the Norwegian lines, Mr. 
Pib! has adopted such proportions as to get almost the same 
angle of stability as is obtained on ordinary lines of 4 ft. 8% in. 
gauge. ‘This is illustrated by Figs. 35 and 36, the former 
figure referring to the wagon stock, and the latter te the engines. 
In Fig. 35, a, 6, c, d represent the outlines of the load in an 
ordinary wagon on a line of 4 ft. 8}in. gauge, and y, its centre of 
gravity, lines drawn from this centre to the two rails, x and z, 
enclosing between them an angle of 454°: on the same figure 
¢, J; g. h, represent the ontline of a load in a wagon on the 
8 ft. Gin. gauge, and y! its centre of gravity; whilst p is the 
centre of gravity of the load if it is raised to the height shown 
by the jine, fig. Lines drawn from the points, y! and p, to the 
rails, 2 and g*, laidto a 3ft.Gin. gauge, enclose angles af 
40 and 384e respectively—angles of stability a little less 
than those for the 4 ft. 8$in.-gauge. The same figure also 
shows the manner in which the distance between the centres of 
bearings has been fixed upon, so that lines drawn from the re- 
spective centres of gravity of the loads to the centres of the 
bearings may enclose almost similar angies in both gauges. In 
doing this the size of the wheels onthe 4 ft. 84 in. gauge has 
been taken at 3ft.; agd 2 ft. Gin. wheels have been adopted 
for the 3 ft. 6 in. gauges: Tw the figure, ¢and v represent the 
centres of bearings of a wagon on the 4 ft. 8} in. gauge, the lines 
proceeding from these points to the centre ot gravity, g, enclosing 
un angle of 74°. Im like manner the points @ and.elyepresent the 
centres of axle bearings of a wagon on the 3 ft. Gig, gauge; the 
angles enclosed by lines drawn from these points to the-entres 
of gravity, y+and py being 73° and 68° respectively. Fig, 86:shows 
the same mode of procedure applied to the engine stocky the 
enclosed between lines drawn trom the centre of thebéiler to the 
rails being, in the case of the 4ft. 84 in. gauge, @Os*, and 
mthiat of the 3ft. Gin. gayge 41°. The angle contaiged by the 
ines drawn from the@entre of boiler to the centres of /bearings 
s 44° in both gauges, . Inamaking these comparisons,. however, 
Mr- Pih] has taken the height of the centre of boiler above rails 
on the 4 ft. 8} in, gauge as6 ft. 9 in., aheight which is decidedly 
above the averages: “ ; ne 

The engines whieh have been adopted by Mr. Pih} are ‘six 
wheeled tank haying four coupled wheels 3 ft. Sin. in 
diameter, and a Bissell truck with a single pair of 2 ft. wheels 
in front. The last engine set to work on the Norwegian lines 
was that constructed by Messrs. Beyer, Peacock, and Co., of 
which we gave an illustration and description on page 471 of the 
second volume of this journal. It is an outside-cylinder engine, 
the cylinders, which are slightly inclined, being 11lin. in diameter, 
with 18in, stroke. The distance between the centres of the 
coupled wheels is 6 ft. 3 in., and the total wheel base 14 ft. 3 in. 
The enginé has 376 square feet of tube surface and 40 square 
feet of firebox surface, making 416 square feet of heating surface 
in all, It has a pair of side tanks holding 300 gallons of water, 
and a coal bunker of a capacity of 23 cubic feet, extending 
across the trailing end. The total weight in working order is 
16 tons 19 ewt., of which weight 4 tons 2 cwt. rest on the 
leading-wheels, 6 tous 12 ewt. on the driving-wheels, and 6 tons 
5 cwt. on the trailing-wheels. The centre of the boiler is 
4ft. 9in, above rail level. This engine is found to have a very 
easy and steady motion, both in the curves and straight lines, 
and Mr, Pibl states that he has run it at speeds of about forty 
miles an hour without experiencing any inconvenience. In 
winter the engines have to be fitted with snow ploughs, the 
snow lying on the ground for some months in the year, and 
frequently accumulating to a depth of 6 ft. 

‘The carriages for passengers are of the composite class, each 
carriage having two first and two second class compartments. 
They are 20 ft. long by 6 ft. 104 in. wide, and are each intended 
to accommodate 32 passengers. The arrangement of the seats, 
&c., will be seen from Figs. 33 and 34 of our two-page engrav- 
ing. The goods wagons of the various classes are 6 ft. 104 in. 
wide, and they vary in length from 14 ft. to 24 ft., the centres 
of the wheels at the same time varying from 8 ft. 24 in. to 13 ft. 
We give, in Figs. 25 and 26 of our two-page engraving, one 
of the goods wagons, with side doors exténding the whole length. 

The peculiarities in the constructive details of the carrying 
stock of the Norwegian lines can, pechaps, be best explained by 
describing fully some particular wagon, and we shall therefore 
take 4s an example the timber-wagor of “hich we give engrav- 
ings on the preceding page. In these engravings, Fig. 1 is a part 
side elevation and part longitudinal section, Fig. 2 a part end 
elevation and part transverse section, and Fig, 3 a plan of the 
wagon, the remaining figures representing various details to 
which we shall allude presently. The frame of the wagon’ is 
18 ft. long over all, and the wheels, which are 2ft. 6in. in 
diameter, are placed at a distance of 10 ft. apart from centre to 
centre. The width of the wagon over the sides is 6 ft. 6} im. 
The soles are placed 5 ft. 6} in. in the clear, and both they and 
the headstocks are 3 in. thick by 12 in. deep. ‘The arrangement 
of the remaining parts of the frame will be seen from the plan, 
Fig. 8, and their scantlings are as follows: Transverse bearers, 
4 in, by 12 in. ; longitudinals, 5 in. by 12 in. ; and diagonals, 3 in. 
by 8in. ‘The longitudinal distance between the transverse 
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soles, headstocks, and transverse bearers by corner irons, and 
the usual longitudinal and transverse tie-bolts are employed. 

In addition to the usual central bolster for supporting the 
ends of long timbers, which have to be carried on two trucks, 
the wagon has, placed across the top of the frame, at a distance 
apart of 11 ft. from outside to outside, a pair of transverse 
bearers, on which, when the central bolster is removed, short 
timbers and deals can be loaded up. The flooring between 
these two bearers is formed of 2¢in. planking, whilst from the 
outsides of the bearers to the ends it consists of planking 2 in. 
thick. The space between the transverse bearers just men- 
tioned is also enclosed by side timbers, which are bolted fo the 
outsides of the soles, as shown_in the transverse section. The 














bolster has a section of 10 jn, Dy # the centre, and turns 
on the usual arrangerment cn , The shackles ut, the 
are constr ; in Fig 10 and it (page 5), the 


which is held in its placeby 
ifist the binding chain, but 
which can, nevertheless, by being @arned round, be readily with- 
drawn, so as to allow of ding chain being disconnected. 
The form of screw coupling used for the binding chains is shown 
by Figs. 12 and 13. 
The wheels have cast-iron bosses and wrought-iron spokes, 
and they are, as we have said, 2 ft. Gin. in diameter. The axle 
bearings are Sin. long by 2}3 in. in diameter, and they are 
5 ft. Lim apart trans) : treto centre. The axle- 
boxes are a modification of thé “Lightner” boxes, which have 
been muth used in Americayand which are employed in this 
country by Mr. WilliamAddms on the North London Railway. 
Their construction is shown ,by Figs. 14, 15, 16, 17, and 18 
(page 5). The leading features of the “Lightner” box are, 
that it has no chamber above the journal for the reception of 
lubrigating material, and that the ‘* brass” can be removed from 
it. by only lifting the box off the journal about jin. The arratige- 
ment for facilitating the rem@val of the brass will be readily 
undergtood by referring to Fig. 18, It will be seen that the brass, 
instead of bearing against the top of the axle-box directly, bears 
against an intermediate packing-piece, which is kept in place by 
a shallow lip cast on thevtntier yurface of the axle-box crown. 
When the axle-box is lifted } in. or 4 in. from the axle, the pack- 
ing piéce falls below this lip, and iteanthen be removed throug! 
the door fi the front of the box; leaving room for the brass té be 
taken out afterit. The brass is slightly rounded longitudinally 
on its upper side, so that it can readily accommodate itself to 
the bearing. ‘I'he axle-boxes are lubricated with oil. 
On the top of the axle-boxes used by Mr. Pihl a recess is 
foriéd; tid’ in this are placed india-rubber “ pads” or washers, 
which are thus interposed between the top of the axle-box and 
the Ordinary steel bearing spring. In Norway, where for several 
months in the year, the ground is frozen hard, and the perma- 
Bent. Way is consequently extremely rigid, these india-rubber 
moot have’ been found to be of great service in reducing the 
akages of steel springs. They also reduce the amount of 
dead loail resting on the axles, the weight of the steel springs 
being carried by them. We should mention that india-rubber 
pate ne in this way were much used by Mr. Sinclair on the 
reat tern’ Railway. In order to keep the bodies of the 
wagons as low as was consistent with the use of wheels 2 ft. 
6 in, in diameter, Mr. Pibl has adopted such transverse distances 
between ‘the side frames and the centres of bearings that the 
beating springs come inside the soles, as shown in the trans- 
verse section, Fig. 2 (page 5). The brackets on which the 
ends of the springs bear are shown by Figs. 4 and 5 on the same 
page. Figs. 30, 3!, and 32 of our two-page engraving show two 
other arrangements of spring bracket which have been used by 
Mr. Pihl for some of the Norwegian stock. They will be readily 
understood without special explanation. 
Mr. Pihl has adopted a combined central buffing and coupling 
arrangement for the whole of the Norwegian rolling stock. This 
arrangement, which isa very simple and effective one, is shown 
by Figs. 27 and 28 of the two-page engraving. - From these 
figures it will be seen that the ends of the drawbar have buffer- 
heads forged on them, these heads each having a recess formed 
in it on the upper side. ‘The recess of the head at one end of 
the drawbar is fitted with a kind of hook, which, when down, 
takes hold of a notch at the bottom of the recess in the buffer-head 
of the next vehicle. The hook is shaped so that the coupling 
ean be effected by merely pushing the carriages or wagons toge- 
ther. The hook, when down, is secured from rising by a small 
chain looped over it, as shown in the figures; and the head to 
which the hook is jointed is furnished with a pin, which can be 
inserted under the hook so as to keep it in a raised position when 
desired. The drawbar of each vehicle is made in three lengths, 
coupled by ferrules and keys, as shown in Figs. 1 and 3 ( 
5), and it is provided with a central washer, fixed on it, which 
bears against one or the other of two volute springs, according 
tothe direction in which the pull is exerted. The cast guides 
for the drawbar, are shown by Figs. 6 and 7 (page 5). A 
single safety chain is used at each end of each vehicle, this chain 
being attached to an eye-bolt, which extends to one of the 
transverse bearers, and is furnished with india-rubber washers 
placed under the nut, by which it is held. 


Cost or Lines. 

In concluding this notice of the Norwegian narrow-gauge 
railways and their rolling stock, we cannot but remark on the 
care and judgment with which the whole of the details of the 
system have been planned by Mr. Pihl, who has, in carrying 
out the various works, taken great pains to turn the resources 
ot the country to the best account. The result has been that 
the lines have been constructed with great economy, the Hamar 
and Elverum line costing only 31422. per mile, including stations, 
rolling stock, and small workshops; and the Trondhjem and 
Stdren line 5300/. per mile, including everythiug. ‘Ihe cost of 
the Drammen and Randsfjord Railway, which is not yet com- 
leted, is estimated at 45632. per mile. The two last lines have 
n carried through a difficult country, where their construction 
has necessitated the execution of heavy cuttings, and the erection 
of frequent bridges and viaducts, several of the latter exceéding 
70,ft. in height, and being of considerable lengths. Expensive 
stone works have also had‘to be constructed along the slopes of 
the hilis and by the sides of rivers. The speed at which the 


upper eyes being fitt 
a lug forged on, which ¢ 


between stations; but much higher speeds have f D 
attained with perfect ease. We should state, in conclusion, that 
the various engravings with which the present notice ‘is illus- 


per hour, including stoppages, or about 16 to 20 miles per hour 
uently been 


trated have been prepared from drawings and photographs for 
the use of which we are indebted to Mr. Pihl. 


AGRICULTURAL ENGINEERING IN EGYPT. 
Tue Cotton Supply Reporter contains a letter from an 
English merchant, residing in Egypt, to a correspondent in 
Bombay, and which possesses interest for our readers. He says: 
“The Nile reaches its greatest height about the lst Novem- 
ber,.and is. then several feet-above the level of the delta, and 
is taken of this to irrigate the whole of the land very 
“ After the land has been thus‘ prepared, ploughing com- 
and is done very thorbughiy, the aie teen being 
over the land over and over again, till a considerable 
depth of earth is turned up, when the steam plough is used; it 
is, of course, only taken over the soil once. 
“ Sowing commences if February, and is done in the follow- 
ing manner: Holes are dug in straight lines, and at a distance 
of 3ft. from each other, and five or six seeds are put into each 
hole. The lines of holes are placed at a distance of about 4 ft. 
from each other. beer moor i a aw are 
thinned out so.as.to. nt for each hole, and the young 
eovton bushes have thus sletiok room and air, The plants 
are irrigated when they are about’a, foot high, and again just 
before they begin to flower, Irrigation: is considered of para- 
mount importance, and the pashas being men of capital are able 
to use large, steam pumps, and thus command a considerable 
ly of water. This is the chief reason of the excellent 
ity of their cotton, and of the large crops which they are 
to raise. 








completely. 
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able 
“The picking begins soon after, the first cotton bolls have 
burst, and goes on for several:months. Great care is taken to 
revent any of the’cotton frotp falling on the ground, and thus 
rere ak mixed with | soil, hi is is a matter which is not pro- 
perly attended to in this country, and is worth looking after by 
the members of your department. 
“Nearly all the cotton grown in Egypt is ginned by the 
Macarthy gin, and it would, I think, surprise some of our Bom- 
bay merchants to see how beautifully clean it is when brought 
to market. I have seen a lot of five hundred bales in which it 
would have been impossible to scrape together one ounce of dirt 
or leaf.” 








DONKEY “INJECTORS.” 

No field of amateur steam-engineering is more cultivated, nor 
with more barren results, than that ager asinorum, donkey- 
pumps. But few are, or ever can be, worth wall-room, unless, 
of course, they are complete steam ‘pumping-engines, with their 
working parts made like those of other steam-engines. One 
schemer or another seeks by every’ means to conceal the steam- 
engineas a part of his eo-called “Injector.” A Leeds firm, who 
brought out donkey-pumps several years ago, made no conceal- 
inent.of the parts forming the steam-engine, using, however, a 
slotted crosshead in place of a eonnecting-rod. But their 
followers have practised the most outrageous cruelty to.animals, 
torturing their donkeys in their very. vitals, and tying their 
heads to their tails. We have half a mind to give a cut of one 
from our advertising columns. ‘The flywheel-shaft works ina 
bearing in the top cylinder cover, and through a stuffing-box 
into the slide-valve box, where it works the valve direct by 
a steel crank and “friction roller.” And with all the stiffness 
of such a crank-shaft, the crank itself having but 2 in. 
throw for an “Injector” for a 40 horse boiler, the con- 
necting-rod is a flexible strip of metal, bent sideways nearl 
Gin. out of the line of strain, and acting upon the cran 
much as the human arm would act upon a grindstone if the 
individual wielding it stood, not in front, but well to one side, 
and grasped the crank at arm’s length. What wonder that 
such ** donkeys” do not work, and that no amount of whipping 
or swearing can make them go, unless they are in the humour? 
And we must own that the “ donkey Injectors” do take a fit 
sometimes to trot off very respectably, and sometimes they even 
go off at a gallop. In all rotative pumping-engines the piston, 
whose work upon the ram is uniform or nearly so, must either 
control the fly-wheel or be controlled by the fly-wheel. If the 
piston, making uniform reciprocations, compel the fly-wheel to 
work in unison with such unitorm reciprocations, the circular mo- 
tion of the fly-wheel must be most irregular, being greatly accele- 
rated at the ends of the strokes, and correspondingly retarded at 
the middle. This, of course, must strain all the parts connected 
with the fly-wheel, and may cause it to stick at the end of the 
stroke. If, however, the fly-wheel have sufficient weight and velo- 
city to control the piston, so as to bring the latter eee | to the 
end of its stroke, then must the connecting: rod, &c., be sufficiently 
strong to transmit the whole force of the steam, and in this case 
it is next to indispensable that it shall work directly within the 
line of strain. ‘These are simple conditions which the makers of 
donkey-pumps would do well to consider, the more so the 
smaller their donkeys; and uncertain as is this breed of pumps 
in so many cases, the smaller ones are always the most uncertain 
of all. We may safely assert that no manufacturer, desirous of 
safety in his boiler-house, would, if properly informed, put up one 
of the asinine abortion s we have noticed. At the same time there 
are other varieties of the breed entitled to greater confidence. 


Nausicaa.—Mr. E. W. Wyon, tue well-known sculptor, has 
lately modelled in clay-, preparatory to its reproduction in marble, 
a life-size statue of .Nausicaa in the attitude of motion, if we 
may make use of the term, when, as told in the Odyssey, 

“ Forth from i her snowy hand Nausicaa threw 

The devious ws ball; the ball erroneous flew.” 
The figure, both in .form and graceful poise, is among Mr. 
Wyon’s. happiest work s, and the expression of the features is 
also beautiful for its g wlish animation. The work is for Mr. 
James Ashbury. For, higher and truer yet homelier beauty— 
the beauty of the woma ly “Jassie” of the North, Mr. Wyou’s 
“Fisherman's Daughter, " chiselled for Sir Daniel Gooch, is 
undoubtedly the finest wo rk of the same hand... Mr. Wyon has 
executed many busts of ou ¢ leading engineers, among the latest 
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class of the same or a higher price. 


ENGINEERING. 


FRIDAY, JULY 5, 1867. 














MARINE ENGINES. 

Looxine back, through the medievalism of the 
side-lever and paddle period, to the infantile engineer- 
ing of fifty years ago, what astonishing strides have 
been made! Where our fathers carried 31b. to 8 Ib. 
pressure of steam, we regularly maintain 20 lb. to 
301b. Where their engines and boilers weighed half 
a ton per indicated horse power, ours have been 
lightened. to 3 ewt., and practically with a gain in 
strength. Where theirs worked with a piston speed 
of 220 ft. per minute, ours go at 450 ft. to 500 ft., 
and sometimes, as in the Bellerophon’s great engines, 
they reach 600ft. on trial. Where theirs worked 
at from 5 lb. to 101lb. or more of coal per indicated 
horse power per hour, we have worked down. to 
34 lb., and in some cases nearly down to 2lb. We 
have made short-stroke engines which, working at 
from 40 to 60 revolutions per minute, are good for a 
run from the Cape to Falmouth, or from Panama to 
New Zealand, over 6000 miles on a stretch, driving a 
mail steamer at 10 knots, and making between one 
and two million revolutions, without once heating or 
stopping. 

And are we at last stopped by the dead wall of finality, 
at the end of this long and splendid course of improve- 
ment? Is practical science now exhausted, and are we 
to make no further progress? Have we been merely 
working up the rich legacy of principles bequeathed 
us by Watt? He showed us how the effect of steam 
was increased by expansion, and we have made single 
and compound engines to expand, the former six or 
eight fold, and the latter even ten-fold or more. He 
taught us to steam jacket our cylinders; we held out 
for forty years against jacketting, and are only coming 
to it at last; indeed, we could not otherwise pro- 
fitably maintain our high degrees of expansion, so 
high that some makers are actually giving 40 circular 
inches of piston per nominal horse power. Watt 
understood surface-condensers too, and even patented 
one, although not for marine engines, nor even for 
salt water. And he himself proposed, ninety years 
ago, the screw propeller, under the name of a “ spiral 
oar.” But, whether from Watt’s practice and teach- 
ings or from somewhat. later ideas, we have had held out 
to us, for the last twenty years, more or less promising 
suggestions for improvement to which we have now, 
in a great measure, worked up, and that without a 
further series of equally promising s stions having 
been made. The advantages of high piston pte. 
have been explained to us, again and again, and by 
improved workmanship, by simplified construction, 
a by counterweighting unbalanced parts, we have 
got our short (4ft.) stroke engines, even with 80 to 





100 tons pressure upon each piston, to go, and wit h 
out peating, at from 60 to even 75 revolutions per 
minute. We have had the importance of high-pressure 
steam, as necessary to great expansion, long and 
thoroughly preached to us, and while many engineers 
now load their valves to 30 Ib., Messrs. Randolph and 
Elder carry 40lb. to 501b. in their “economical” 
Pacific steamships, and, as we are told, with success. 
Other makers have tried much higher pressures, 100 lb. 
to 1301b., and have so far failed. e have had our 
lessons in superheating, and we have accordingly 
baked our steam until we have even burnt out the super- 
heaters, dried up the tallow in the cylinders, and cut 
the valves and piston packing. We have been made 
to understand the advantages of surface-condensation, 
and we have sought them, sometimes at the cost of 
boiler iron, the boilers having literally eaten their own 
heads off and through their own sides and bottoms. 
Not that superheating nor surface-condensation has 
actually faites —om the contrary, they are both giving 
excellent results ; but the former has been occasionally 
pushed too far, while the latter, now that we know 
how to prevent the corrosion of the boilers working 
with distilled water, has already given us all the ad- 
vantages we can expect from it, unless it be that by 
its aid we may yet carry a still higher pressure of 
steam, and thus work still more expansively. 

But in what direction are we now to look for further 
improvement? Is the water-jet to supersede the 
screw? Is petroleum to take the place of coal as fuel ? 
Can the marine boiler, or the marine engine, be further 
simplified ? Is there any mode by which we can have 
an effective horse power, in steamship propulsion, with 
less first cost and weight of engine, or less consumption 
of fuel? These are questions of the liveliest interest 
to the engineer and the steamship owner, as well as to 
the man of science. And we are not to pronounce 
against any new or insufficiently tested plan merely 
because it is new, or upon a superficial view un- 
promising. The screw, as a means of propulsion, was 
an unlikely contrivance when first brought out by 
Ericsson and by Smith. Its action was not well un- 
derstood, if, indeed, it was understood at all. And 
few, even, of those who saw certain advantages in it 
could satisfy themselves that it would work with as 
little real loss of effect as the paddle. Very few 
could see in if that it was to revolutionise steam 
navigation, and, as is the case with the ships of the 
French Transatlantic line, that it would yet practically 
drive the paddle from the ocean. But as for the 
water-jets, we have more specific evidence to go upon, 
and this evidence is against them. First, by whatever 
means the jets are produced, they must, of necessity, 
have a considerable “ slip,” and while this is now known 
to be four or five fold greater than that of the screw, it 
is hardly likely, even with the most refined improve- 
ments, that this slip can ever be brought down to 
less than that of the screw. But, beyond this view of 
the case, the jets involve a special loss of effect, 
peculiar to themselves. In the case of ordinary paddle 
or screw engines the whole effective pressure of the 
steam, less the friction of the machinery, is transferred 
to the becgelier. In the case of the water-jets, a very 
much smaller proportion of the effective pressure is 
utilised in the jets. For, an intermediate machine, 
having its own losses of effect, is interposed between 
the engine and the jet. This machine is a centrifugal 
pump, otherwise known as a “ turbine,” although this 
term is wholly inconsistent with the usual application 
of the word, The centrifugal pump, according to the 
comparative perfection of its construction, at once 
wastes from one-fourth to one-half the power expended 
in driving it, whereas the paddle or the screw, if 
treated as a huge driving pulley for a piece of 
machinery, would give off the whole engine power 
(less the engine and shaft friction) expended in driving 
it. 

Nor does there appear to be much greater hope for 
petroleum. It has the undeniable advantage of con- 
taining a much greater heating value in a given bulk 
and weight than coal, and it has been proved to 
be capable of burning without smoke, ashes, or 
clinker, and possibly with very little, if any, danger. 
But it must always be a very costly fuel, at least 
for English consumers and steamship companies, 
until it is found within a convenient distance of our 
own ports, aud of those to which our ships trade 
abroad. At present we must bring petroleum from 
countries several thousands of miles away, or else 
distil it from our own coal shales. If brought from 
great distances, its cost, like that of English coal taken 
to foreign stations, must be greatly enhanced by 
freight. If distilled at home, the cost of mining and 
handling the shales, and of the fuel for distilling them, 





to discovery, but it is difficult to understand how 
liquid fuel, even if of twice the heating value of coal, 
ton for ton, can ever be prenent from a distance of 
3500 miles or more, partly by land and partly by sea, 
so cheaply as to compete with our own coal; or how 
such fuel can be distilied, by means of somewhat costly 
plant, and at a considerable expenditure in firing, so as 
to be as cheap, for the water it will evaporate, as coal. 
Despite Mr. Richardson’s persevering: application to 
the liquid-fuel question, and seapite all that is reported 
from America, the price of petroleum so far forbids 
its introduction as a fuel for the boilers of merchant 
steamers. And even should it come into use, it would 
not involve any change in the engines or propeller, 
and practically but very little in the boilers ; not that 
this fact would lessen the absolute importance of the 
improvement, if any, but the change would be one in- 
valving no other invention or engineering skill. 

As for structural and substantial reforms in the 
marine engine and boiler it is of course possible that 
we may be on the eve of the greatest changes, but it 
is certain that no engineer of advanced but clear 
views has indicated the principles which must control 
such reforms. We are not referring to still higher 
pressures of steam, but even if pressures of 100 lb. 
or more should yet prove in all respects practicable 
and satisfactory, the chief gain would be in perhaps a 
twentyfold expansion as compared with from 4 to 6 or 
8, as now practised. ‘This gain, of course, has easily 
calculable limits, and a brief reference to a table of 
hyperbolic logarithms will show. that supposing the 
work of a pound of steam, cut off and expanded four- 
fold, and with a perfect vacuum behind the piston, to 
be represented as 1, its work, when expanded eight- 
fold, will be 1.225, and when expanded twentyfold 
1.675. Practically, the gain from high expansion 
would be somewhat less, in consequence of increased 
loss by radiation, and especially from the imperfect 
vacuum behind the piston. There is, therefore, a 
considerable range of theoretically possible improve- 
ment yet to be covered by practice; but practical 
engineers fully understand and admit the fact 
in this instance, while also, however, seeing the 
difficulties attending its realisation. And it is not 
our purpose here to refine the reasoning or to amplify 
the speculation upon the well-worn question of high 
pressure and great expansion. The theoretical advan- 
tages are readily and exactly calculable, while the more 
doubtful question of practicability cannot be settled by 
arguments, however skilfully conducted. While Crad- 
dock’s and Rowan’s practice, with very high steam, 
failed in several of the Mediterranean steamers, the 
Messrs. Winans have adopted a pressure of 150 1b. in 
their cigar yacht, the Ross Winans, and we hope, be- 
fore long, to record with what success. It is fortunate 
for the cause of improvement when gentlemen of 
princely fortunes, like the Messrs. Winans, are found 
ready to apply, not only great sums of money, but un- 
remitting attention as engineers, in working out 
schemes at once so audaciously original and so con- 
summately ingenious as the “cigar ship,” which com- 
prises the most radical innovations in the form of ves- 
sels, in the construction of boilers, engines, and pro- 
pellers, and in every accessory of ventilation, steadiness, 
safety, &c. 

In an interesting address delivered on the occa- 
sion of the Watt anniversary, and reported in Enet- 
NEERING of January 25th last, Mr. Scott Russell 
appeared indisposed to look forward to any striking 
improvement in the marine engine, and while we have 
been hoping that the size of boilers and consumption 
of fuel might be greatly diminished, he recommended 
good big boilers and, inferentially, much of the huge- 
ness of the older class of steamship machinery. But 
we fear that the time has arrived when marine engine 
improvement must be sought in unlikely (although not 
necessarily unprowmising) channels. The unlikely has 
often given us more than the likely. Our readers 
know what we mean; we have oftener advanced by 
unexpected discoveries than by those which had been 
in a measure predicted from inductive reasoning. Mr, 
Penn’s discovery—and we must call it a wonderful 
one—of the value of lignum vite bearings for screw 
shafts was, as men’s ideas go, a most unlikely one when 
first broached. Who was to believe that where iron 
and brass were ground to powder under the weight of 
a huge serew-shaft, wood could hold together for years, 
maintaining a smooth surface, and with hardly any 
friction? We will venture to say that, but for this 
discovery, all the resources of the engineer would haye 
been unavailing in preventing the wearing out of the 
stern tube sm the tremendous shaking and grind- 
ing of a 20 ft. screw, driven at. 60 to 75 revolutions 
per minute, as is now sometimes done. ‘This single 


is necessarily considerable. We are setting no limit| discovery, unlikely as it was, has, then, determined the 
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difference between success and failure in the case of 


very large screws. And, to go to a different illustra- 
tion, Baker’s anti-incrustator was a most unlikely dis- 
covery when first announced, its action is still wholly 


inexplicable, and yet it accomplishes what all the 
blowing off, and all the boiler powders previously in- 
vented, fail to perform. And, in the case of the older 
school of marine engineers, their minds filled with the 
venerable precedents of a former generation, and 
with the recollections of bygone successes in a practice 
now embalmed in history, they can hardly yet be 
brought to believe in our high pressures, great 
expansion, surface-condensation, superheating, fast 
piston speeds, and all else that distinguishes the marine 
engineering of 1867 from that of 1840. 
‘must, we fear, then, be content to look for a 
while to the unlikely for further improvement. We may 
et regularly carry what are now thought most un- 
likely ressures, and work at unlikely speeds, and with 
an ely weight of machinery and economy of fuel. 
Every time the Persia or the Scotia now leaves Liver- 
pool for New York, she carries upwards of 2500 tons 
of machinery and coal. What if the same speed 
and accommodation should yet be provided with 
from 500 to 1000 tons of machinery and fuel? 
We have much to contend against, it is true. 
One drawback is the indolence of our heating surface. 
On the average, it takes a square yard of total heating 
surface to evaporate a cubic foot of water per hour; 
that is, a layer of water 1} in. thick over the whole 
area of the plates and tubes, this rate being ~,th inch 
only per minute. Will iron or brass never receive 
and. transmit heat; faster, from ordinary furnace gases, 
and that without injury? Will science not yet find 
means, whether with the assistance of electricity or 
otherwise, to run heat through metals like water 
through a sieve? Or will it ever be possible to gene- 
rate the heat amid the water itself, so that no heating 
surfaces, in the ordinary sense, will be necessary, the 
boiler becoming a retaining vessel merely, disengaging 
fervent heat amid its own contents? Will science 
ever give us means for utilising the tremendous ene 
of condensation, wherein more than four-fifths of 
the power of our steam is now absolutely lost— 
thrown away, through the hot well, into the sea ? Hope- 
less as all this may now appear, and unlikely as it 
may seem that the boilers of a great steam-vessel may 
yet be made to occupy but little, if any, more room 
than the cook’s galley, and the engines hardly any 
more room than the steward’s pantry, and that the 
cost of steam power will be absolutely cheaper, at all 
speeds, than wind power, as utilised by sails, let us not 
espair of further and great improvements. If history 
teaches anything, it is that there is no such thing as 
finality in mechanical discovery, and that where we 
think we see its dark form rising like a wall across our 
course, the obstruction, when once reached, is found 
to be but a thick mist, disappearing before the bright 
rays of genius and the powerful ventilation of pus. 
verance, and opening an almost endless vista of new 
wonders was 


COMMUNICATION IN TRAINS. 

Tus House of Commons has read for the third 
time a Bill compelling’ railway companies under cer- 
tain conditions to establish a system of communication 
between passengers and guards in all trains that run 
distances of fifteen miles without stopping. This will 
probably soon pass into law, and the public agitation 
upon the question cease. But it is even yet questioned 
whether this Bill is at all necessary, or whether the 
public agitation upon the matter was called for. It is 
some years since any notable occurrence has happened 
which has shown the necessity for such a contrivance, 
and although trains have been ing for two years 
or more on the South-Western and South-Eastern 
lines upon Mr. Preece’s systerm of electrical com- 
munication, not one case has occurred, or, at least, has 
been reported, of its being used. It is therefore ve 
uncertain whether an apparatus so rarely required, 
however simple it may be in its construction, will be 
maintained in working order. However, the State 
has or will order it, and railway companies must suc- 
cumb. 

There is no difficulty in establishing communication. 
Railway directors in the House of Commons have said 
that it cannot be done, that, no ready and effectual 
system exiats, that all the genius of the country has 
been exerted upon the question without success ; but 
this is not the truth. It has been done, and very 
satisfactorily too. Systems do exist. The London 
and South-Western Railway, the first in the field upon 
this as on many other practical improvements (locomo- 
tive coal burning, to wit), have run their Exeter express 
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nication. The South-Eastern Company have done the 
same with some of their trains for a shorter period. 
The London and North-Western Railway have also 
recently fitted up their royal train with such a com- 
munication. The Great Western and Great Northern 
Companies have shown the practicability of the matter, 
and yet railway directors say it cannot be done. The 
agent employed in all these cases is electricity, which, 
thanks to Me. Preece, has been shown to be a force 
eminently adapted for such a purpose. ~ Other electri- 
cians have followed his example, and, by trying inde- 
endent experiments, have more satisfactorily esta- 
blished the feasibility and practicability of the ques- 
tion. 
They have done the same thing in France, and many 
visitors to Paris must have observed the French carriages 
on the Northern Railway fitted up with the same con- 
trivance. It is being extended over all the French 
railways. 
Notwithstanding the objections raised to it by the 
directors, they could only muster a small minority of 
five to oppose its third reading. 
Some of the objections raised by the railway interest 
were very frivolous. Mr. Paull, a director of the 
West Cornwall Railway, said that on many lines 
trains succeeded each other at intervals of three or 
four minutes, and that timid people would stop the 
trains if a means of communication existed, and thus 
a new source of railway collisions was provided. But, 
in the first place, where trains do follow each other 
so rapidly, safety is almost invariably obtained 
by means of the block system ; and even in such cases 
it is not contemplated to stop a train except under the 
protection of the first fixed signals which are reached, 
unless anything serious is observed with the train 
itself, such as a broken tyre, carriage on fire, or other 
accident to the rolling stock. Indeed, it is for acci- 
dents to the rolling stock, and not for personal assaults 
and robberies, that communication with the guard is 
required, if it be required at all; but such accidents 
are so few and far between, that we much fear that, if 
rovided, such communication will be allowed to lapse 
into disorder and uselessness. However, let it not be 
said that ready and effectual measures do not exist. 
They do exist, and their correct maintenance only 
depends upon the amount of care bestowed upon their 
working by the directors of railways. 








THE CORLISS ENGINE. 
Autnoven the discussion now going on in our 
columns, respecting the Corliss engine, is not all we 
could wish it to be, either in matter or in tone, we 
have found space for it, as the subject is one of much 
present interest to employers of steam power. The 
Corliss engine was first brought out by George H. 
Corliss, of Providence, U.S., in 1849, and it has 
gained great favour in America for its attested economy 
of fuel, and for its almost absolute regularity of work- 
ing. It was first adopted in this country by Messrs. 
Pirie, of Aberdeen, more than seven years ago, who 
purchased an engine direct from Mr. Corliss ; and three 
or four English and Scotch firms have since com- 
menced its manufacture from the designs of Mr. Wil- 
liam Inglis, now of Manchester, who has adopted also 
the patented improvements of Mr. J. Frederick 
Spencer. The general construction of the engine has 
been described in previous numbers of this journal, 
and we shall yet publish drawings and descriptions of 
the four fine engines at Saltaire, as altered to the Cor- 
liss system, from Mr. Inglis’s designs. Mr. Spencer’s 
improvements, as embodied in Messrs. Hick, Har- 
aves, and Co.’s engine at the Paris Exhibition, are 
intended to secure the certain working of the engine 
at higher speeds than those to which Mr. Corliss had 
attained, and Mr. Spencer is applying his improved 
Corliss valve-gear to marine engines. Some of these have 
already made Tong voyages to South America, making an 
average of 85 revolutions per minute, without missing 
the right supply of steam on a single stroke in many 
millions of revolutions. Mr. Spencer’s spring detents, 
which we have illustrated and fully described in previ- 
ousnumbers, make a slight clicking noise in working, and 
so does a clock, or a power-loom, or a saw-mill, or 
steam-hammer, and our good friend and correspondent 
“Observer,” who, despite his professed ignorance of 
this machine, is one of our very first authorities upon 
steam-engines,. calls it a “‘rattle-trap,” as, of course, 
are the other machines we have named. We can our- 
selves, however, speak favourably of this “ rattle-trap” 
after seventeen years’ acquaintance with it, and we 
hope that, with so much clicking and noise in so 
many kinds of machinery now accepted by our profes- 
sion as of the best design, we shall not hear this 
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justable feed motion, which maintains an 
pressure upon the wood throughout the whole operation. The 


fro 


fibres torn up by the stone, D, and mixed wi 
quantity of water, are carried down by the latter to an appa- 
ratus, V,, which separates the larger from the smaller pieces by 
means of a rotating sieve, and the coarse materials 

delivered to the second grinding apparatus, R, where another 
stone, revolving round a verti 
face like the grindstone of a flour-mill, reduces the 
pulp of the required quality. The different degrees of fineness are 
again sorted by revolving drums, S §, and they are then ready for 
use, in the same manner as other paper pulp. In practice the 
paper is made by preference from a mixture of w 
the ordina’ 
also be made from wood alone. For making 1 ewt. of dry-wood 
pulp, about 5 or 6 cubic feet of dry wood are required ; the most 
suitable kinds of wood are pine, ash, poplar, and beech, but several 
other kinds of wood produce 
The motive power for making 1 cwt.of paper pulp in 24 hours 
is 5 horses, but it is better to have a surplus of power. The 
water required for supplying this machine is about $ cubic feet 
per cwt. of dry pulp produced. The manual labour for a 
machine of moderate power of production, say 50 horse power, 
comes to about one man per cwt.of dry pulp made. The price 
of a machine capable of making 10 ewt. of dry pulp per day, and 


accessories requir 
total price about double that above named. The steam engine is, 
of course, not included. The space occupied by a machine of 
50 horse power is 60ft. in } 
highest part 20 ft. in height. 
now at work in many countries. M. Voelter gives a list of 
tactories which he has supplied with machines of the kind, 


Denmark, Mr. Drewsen, at Copenhagen. 


M. Voelter makes machines from the size of 10 
to 60 horse power, their powers of production being in proportion 
to the rate given above. 


and Lockwood, of Stockton, have near! 
screw steamer for a Brazilian company. 

ing with a gunboat, which they have contracted to supply to 
the English Government, while they have another steamer of 


or tails to the house of W 
diterranean Railway Com 
-supplied to it to very severe tests. 


school of engineers again employed in a discussion of 
this sort. It means nothing ; and, if it did, no manu- 
facturer, seeking an —_ to drive a thousand rattling, 
clattering looms, would regard the meaning, so long as 
he was convinced that the “ rattle-trap” was really 
durable and economical, as the Corliss engine undoubt- 
edly is. Mr. Corliss has fromthe first sought to bring the 
boiler pressure upon the piston, with the least possible 
loss in the ports, and to cut off at an early point in the 
stroke for regular work, and to vary the point of cut 
off exactly according to the resistance in irregular 
work, so that the speed of the engine shall be always 
uniform. All of this the Corliss engine unquestionably 
does, and the cost of keeping it in repair during a 
series of years has been found to be slight. We may add 
thataconsiderable numberof Corliss engines are now be- 
ing put down in various parts of the kingdom, and that, 
after a trial of a single engine of this class with a 24 in. 
horizontal cylinder, 4 ft. stroke, the authorities of 
Woolwich Arsenal have just ordered two more of the 
same size, all being fitted with surface-condensers. 








MACHINE FOR MAKING PAPER FROM 
WOOD. 


Ar the Paris Exhibition a full-size machine, for the manu- 
facture of ~— from wood, is shown in operation. It is the 
invention and construction of M. Heinrich Voelter, who has 
patented his process in his own and in other countries, and has 
brought it by practical experience to the present degree of 

erfection and commercial success. The machine at the Ex- 

ibition is placed in a special annexe in the park,'and driven by 
some portable engines stationed close by. On the opposite page, 
we show this machine in two views, giving a complete repre- 
sentation of its general arrangement. For making paper pulp 
from wood, it is necessary to tear the fibres of the wood in a 
direction parallel to the grain, and to reduce the material ob- 
tained in this manner to the state of more or less fine division 
which is required for the pur producing different qualities of 
paper. The first process of defibration of the wood is done by 
means of a stone revolving on a horizontal shaft, and operating 
upon the wood with its cylindrical surface. The stone is indi- 
cated at D in the figure. ‘The wood is cut into pieces of equal 
size by hand, and these pieces are then thrown into a set of 
compartments or hoppers, situated at the upper part of the 
periphery of the stone. The position of the wood blocks is such 
that their fibres are parallel to the axis of rotation of the 
stone, and the wood is pressed down upon the surface of the 
stone in each compartment by a cover, which is successively ad- 
vanced by a pair of screws by means of a self-acting and ad- 
ual and uniform 


inding is done under water, and a constant supply is kept up 
m the reservoir, W, which is fed by the . P. The 
a considerable 

are then 


spindle and working with its 
bres into 


; pulp, with 
materials of paper manufacture; but paper can 


paper, if properly treated 


wer, is 420/., but this does not include the 


equiring 50 horse 
for working the machine, which make the 
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th, 16 ft. in width, and at the 
here are machines of this kind 


howing a total number of ninety machines made hitherto. In 


a we find the name of Mr. Weiss, in Morpeth, Northum- 
berla: 


nd; in Canada, Messrs. A. Buntin and Co., Montreal; in 
In France there are 


encase amy 


power up 


ight machines in operation; the rest principal 








Mecuanicat Inpustry In THE Noktu.—Messrs. Pearse 
completed a twin- 
hey are also proceed- 


000 tons on hand. Messrs. Richardson and Duck, of South 


Stockton, have two steamers on hand, one of which is nearly 
finished.’ Of 119 blast-furnaces in the C 
are now in blast. 


leveland district, ninety 


Ratts in France.—The Eastern of France Railway Com- 

is understood to have given a rather im contract 
endel. The Paris, Lyons, and Me- 
pany submits the Bessemer steel rails 








and royal trains for over 2} years with such a commu- 





stupid, if not vulgar, expression of the old millwright 
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MACHINERY FOR MAKING PAPER FROM WOOD, AT THE PARIS EXHIBITION. 
' CONSTRUCTED BY M. HEINRICH VOELTER, ENGINEER. 
(For Description, see opposite Page.) 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Clyde Shipbuilding.—The shipbuilding trade on the Clyde is 
still dull, but hopes are entertained that in the course of a 
month or two there will be a decided revival. The late pur- 
chases of some of the stock of steamers lying at Liverpool 
and the Clyde ports have relieved the market considerably, and 
it is expected that the future demand will thus have recourse to 
new contracts. The following is a tabulated statement of the 
number and tonnage of vessels launched during last month and 
the six months which it terminates: 
1865, 1866. 1867. 
Vis. Tons. Vis. Tons. Vis. Tons. 

Month ........ 20 19,000 12 6,600 12 6,000 

Six Morths... 136 87,300 124 63,700 95 58,800 
Of the steamers, the following are amongst the services for 
which they are intended; The Uruguay, 745 tons, River 
Urugnay passenger traffic; Trojan, 850 tons, Mediterranean 
Anchor Line; Erin, 450 tons, Glasgow and Londonderry trade; 
Palermo, 400 tons. Clyde and Spanish trade ; Corsair, 160 tons, 
Clyde and Highland trade; Pelican, 109 tons, Bordeaux Ocean 
Fishery Company; Giraffe (screw yacht), 8 tons, pleasure sail- 
ing. The following are the principal sailing vessels and their 
destinations: Carnarvon Castle, 1200 tons (iron), East India 
trade; Reichstag, 750 tons (iron), Hamburg and New York 
trade; Mianie, 541 tons (iron), South American trade ; Nyanza 
(composite schooner yacht), 200 tons, Earl of Wilton, Commo- 
dore of Royal Yacht Squadron. 

Clyde Harbour Trust.—Notwithstanding the dulness of the 
engineering, shipbuilding, and other important local trades, it is 
gratifying to learn that, at the meeting of this Trust yesterday, 
the following statement regarding the revenue was submitted by 
the treasurer: 














£ a 4. 

Month of June, 1867 — 16,258 12 1 
” » 1866 13,885 15 2 
Increase ove 2,872 16 11 

Year ended June, 1867 eee «» 181,861 11 2 
» 1866 sto .. 125,787 10 0 

Increase cee £6,074 1 2 


It was mentioned that the revenue for last month was the 
largest which the trustees had ever had to announce. 

Glasgow Customs Revenue.—The following figures speak for 
themselves. They show most unmistakeably that the shipping 
trade is in a tolerably healthy state: 


£ s. d. 

Month ended June 30, 1867 ... -_ 103,440 9 7 
” ” 1866 ... de 71,140 11 8 

1865 ... eee 74,464 3 9 


277,830 17 5 
ote eee 203,938 1 2 
” ” 1865 ... oie 181,927 11 5 
Greenock Customs Returns. — Our neighbouring town, 
Greenock, naturally follows next in order. Judging by the 
following figures, there is a hopeful future for it: 


Quarter ended June 80, 1867 ... 
1866 


” ” 


s. d. 

Month ended June 30, 1867 ... 134,657 14 6 
” ” 1866 ... ood 108,086 10 1 

” ” 1865 ... ove 96,840 6 5 
Quarter ended June 30,1867 ... 384,862 4 9 
1866 ... ow 356,293 10 2 


- A 1865 ...  .. 290,492 18 8 
Leith Customs Returns.—The returns from Leith bear only on 
the month and quarter just ended as compared with the same 
periods in 1866: 


£ s. d. 

Month ended June 30, 1867 ... 54,761 14 8 
1866 ... 42,764 4 7 

173,416 9 9 


Quarter ended June 30, 1867 ... 

” ” 1866 ... ose 126,692 6 4 
We have no desire to extend these statistical details any fur- 
ther. It is only once 4 quarter, at most, that they can come 
under our notice; and as the returns are so striking, in respect 
of the three ports named, they are worth putting on record in 
this place. 

Leith New Docks.—The trade of Leith, chiefly shipping, is 
in a somewhat prosperous state. During the year ending Whit- 
sunday, 1866, there was an increase of revenue to the Dock 
Commission of nearly 11,0002. over that of the preceding year, 
and the income of the year just closed is expected to be larger 
than that of any previous year. Hitherto the loading and dis- 
charging of ships have been carried on at a great disadvantage ; 
but henceforth this state of things is to be remedied, a8 a new 
dock is being constructed with all due speed. By means of a 
reclaiming wall and clay walls, no less than 36 acres of ground 
have been secured from the sea. The dock itself is to cover 
nearly 11 acres of this reclaimed ground ; then there is to be an 
outer basin, of between 2 and 3 acres; and besides these there 
is to be a connecting lock, 350 ft. long by 60 ft. wide, with a 
depth of water on the sill of 25 ft. 5 in. at high water of spring 
tides. This will give 23 ft. and upwards on the sill at 396 tides 
in the year, and thus even very large steamers may enter or 
leave the dock any time between half fleod and half ebb. At 
present the contractor, Mr, Scott, has in requisition, to further 
the progress of the works, such appliances as lime-kilns, mortar 
mills, railways, inclined planes, pla:forms, hoists, &c. It is 
expected that nearly all the quay walls and sill will be built ere 
winter sets in, and that by June next the dock will be ready for 
the reception of vessels; but even then much will remain to be 
done, such as completing the quays, making roads, fitting up 
cranes and sheds. The hinery for opening and shutting the 
dock-gates will be so arranged that at any time hydraulic 
machinery may be applied to it. The resident engineer is Mr. 
Robertson. 

Southerness Lighthouse.—A letter has just been received 
from the secretary of the Northern Lighthouse Commissioners, 
by the clerk to the Nith Navigation Trustees, stating that the 
com missioners have come to the resolution that the best course 
is to leave the Nith Trustees to take their own course, and upon 
their own responsibility, and that legaljproceedings will not be in- 








stituted. It will thus be seen that. the resolution arrived at 
some time since, on the part of the Nith Trustees, to discontinue 
the Southerness light from the first of the present month, is not 
to be interfered with. It is not unlikely, however, that the 
question will again be revived. ‘ 

Gunpowder Shipments from tie Clyde.—Among the “ things 
not generally known” is the fact that gunpowder is very 
largely manufactured in several.of the.glens leading into the 
Firth of Clyde in its lower reaches, On account of the proxi- 
mity of the several powder-mills to Glasgow and Greenock, the 
charcoal, sulphur, and refined saltpetre ean be obtained on very 
economical terms, and the gunpowder itself manufactured very 
cheaply. During the past month there were shipped at the 
Tail of the Bank, and entered at Greenock Custom House, 
380,552 ib. ; there were also shipped during the precoding five 
months, 1,373,394 lb.; and ex-Forth and Clyde Canal, and in- 
cluded in Glasgow clearances, there were shipped 38,000 lb. 
The total during tho half-year is' 1,791,946 lb., or 7993 tons. 

Paris Exhibition: West of Scotland Prize-takers.—Scot- 
land has not exhibited largely, or even moderately, in the Paris 
Exhibition; still, however, some few of the prizes have come 
this way. One of the thrée grand prizes which come to Britain 
is awarded to Messrs. Napier and Son; one of the seven gold 
medals is awarded to Messrs. Randolph, Elder, and Company, 
engineers and shipbuilders; a silver one is awarded to Messrs. 
Denny, of Dumbarton; and, as might be expected, a gold medal 
to Mr. James Young, of the Bathgate, Paraffin Oil and Paraffin 
Candle Works. 

Forthcoming British Associativn Meeting at Dundee.—The 
Industrial and Artistic Exhibition, on the occasion of the forth- 
coming meeting in Dundee, promises to be a great success. 
Numerons valuable offers of contributions have already been 
made. Distinguished members of the Association have signified 
their intention of being present at the meeting in September. 
The Earl of Airlie has already signified his readiness to enter- 
tain one hundred visitors .during one of the excursions from 
Dundee, and the Earl and Countess of Strathmore have followed 
the Earl of Airlie’s excellent example. Arbroath, a neighbour- 
ing town, and, like Dundee, devoted to the flax and jute trade, 
is also makicg an effort to dispense hospitalities suitable to the 
occasion, 

The Yacht Fiona—a Correction—This famous Clyde yacht 
did not run at the Western Yaeht Club Regatta, as we an- 
nounced last week. No other yacht present at Queenstown (not 
Kingstown) would run with her for the Queen’s Cup, and con- 
sequently it was not competed for. The second race was made 
first, and it is it which should have been mentioned in the 
telegram on which we depended, whereas it was the Dione 
which won the 402. prize announced for the second, and not the 
Fiona. 


THE ARMSTRONG-RUSSELL CASE. 
To Tur Eprror oF ENGINEERING. 

Srr,—Having read your articles upon the subject of the 
Armstrong-Russell inquiry, I venture, with some misgiving as to 
the propriety of adding to the discussion, to make the following 
observations with the full confidence that, should you deem it 
undesirable to print them, it will not be because they, to some 
extent, run counter to your own views. 

In the first place, let me say that I think the Annual General 
Meeting of December 18th, 1866, was not competent to enter- 
tain a question of the kind. I say this, having before me the 
by-laws and regulations of the Institution, and with clause 3, 
section 11, on the open page, I hold that a special general 
meeting should have been convened by the council; since it was 
the council (as I understand it) who, by two.of their members, 
initiated the inquiry. ‘The subject would then, I believe, have 
been approached with great caution and dealt with more de- 
liberately by an assembly met with pre-knowledge of the object 
of the meeting thus specially called, -Possibly it would have re- 
ferred the matter to a select committee, as less liable to influence 
from foregone conclusions than the members of council, who 
had already had the subject under consideration. 

I attended the meeting of 10th April last in ignorance of the 
nature of the imputations affecting Mr. Russell. My impres- 
sion remains that the majority of the meeting, knowing little or 
nothing of the matter the council then reported upon (in terms 
sufficiently vague), were indis to be hurried into adopting a 
motion that followed very quickly upon the report, but, on the con- 
trary, impressed with the notion of some informality in the pro- 
cedure, and in great doubt as to the subject being one for the 
consideration of the Institution, were glad to see in the second 
amendment a way to escape from a painful dilemma. 

That we did not so escape, I must say, I think is attributable 
to the course Mr. Russell then and there elected to take. 

Surely it will not be disputed that the unanimous feeling of the 
meeting went with those friends of Mr, Russell who appealed to 
him to withdraw—with an “amende honorable”—the severe 
reflections he had thatday cast upon the motives of the majority 
of the council, nor that all were pained by his persistently re- 
fusing to do so, 

Challenged, then, by a member of council either to with- 
draw those imputations, or to move “that the papers and 
* evidence laid before the council be printed and circulated 
‘“* to the members and associates,” Mr. Russell chose the latter 
course. The issue involved the reputations of the majority of 
the cng be well asthe character of Mr. Russell. 

Having the opportunity of studying the details ofthe 
inquiry, and having heard Mr. Russell reply to the council and 
their supporters, a very ri majority of the meeting voted in 
sustaining the report, and thus acquitting, as fully as they 
could, those members of the council upon whose motives Mr. 
Russell had reflected soinjuriously. Sir, I think it due to those 
who thus voted, and to the council, that these facts should not 
be lost sight of in a discussion that is becoming rather extended. 
I would take the liberty of adding, with all respect, Sir, to your- 
self and those who think with you, that it would have been better 
for the interests of Mr. Russell, and of the Institution of Civil 
Engineers, that the friends of the forther should have abstained 
from public discussion of the result of the challenge Mr. Russell 
accepted under the circumstances I havereferred to. 

Suffer me, in conclusion, to say that I have never had any 
communication with Mr. Russell, or with Sir W. Armstrong, or 





with any one connected with either of them. Associated for 
some sixteen years with the Institution, F have always looked 
upon Mr. Russell as a man we might well be proud of, and I 
grieve that this wretched inquiry should ever have been entered 
upon. I beg to remain, Sir, yours nr 

RON. 








THE CORLISS ENGINES. 
To rae Eprror oF ENGINEERING. 

Smr,—Provincialism seems to be the head and front of my 

offending in the eyes of “‘ Observer”—a man who happens to live 
in Kirkcaldy is, for that reason, less than nobody. By the way, 
I never saw it urged against Adam Smith by any =f differed 
from his theories of the “ Wealth of Nations,” that he lived and 
wrote in Kirkcaldy. This hint may be useful to some future 
“Observer” in the region of political economy. 
_ Neither my time nor your space can be taken up with reply- 
ing to such fanfaronade as “ Observer” delivers himself of in 
your last. When he is no longer afraid or ashamed to give his 
name, he can, if he chooses, have full satisfaction on various 
points regarding which he now confi or profi ignorance. 
It is sufficiently evident that be has much to learn, and it just 
shows how much value is to be attached to the letters of 
anonymous scribblers, when you find one penning such manifest 
absurdities as were contained in his first letter, and referring to 
them in his second as “ adverse undeniable facts and damaging 
arguments.” ‘Truly a little knowledge is a dangerous thing. 
Your correspondent knows as much of Mr. Corliss, of his splene 
did engine factory, and of the theory and practice of the Corliss 
engine, as he does of the provincial engineer who now addresses 
you, who never was heard of beyond the town where he dwells, and 
whose testimony “acts as a negative quantity” upon an un- 
known quantity, like “‘ Observer.” 

When he descends from the regions of fancy, he will perhaps 
favour the world with his definition of a “common engine,” this 
being the type on which his affections are set. In the provinces 
we don’t know what a “common engine” means: that may be 
owing to our boorish thick-headedness. Is the Allen engine a 
“common” engine? Does its valve-gearing belong to the “ un- 
questionable rattletrap” order? And as for the Corliss engine, 
let us have proof, not loose assertion, as to the unsatisfactory 
and delusive working of this “‘sterile expedient,” this ‘futile 
machine,” this “ pernicious nostrum,” which is to be * forced 
‘“‘down the throat” of “ Observer” as he may have swallowed 
some nauseous specific of quackery. 

Your correspondent, Mr. Pinchbeck, writes in a very despond- 
ing strain. In choosing or recommending a steam-engine, he 
does not attempt to go in for one possessing the best qualities: 
all that he ventures on is to ‘ choose the lesser evil ;” and this, 
he adds, somewhat enigmatically, ‘ is eminently the case with 
the Corliss engine.” He joins in the ‘‘ rattletrap” condemna- 
tion, at. the same time admitting that the principle of the Corliss 
engine is good; that it may give a better result than from a 
slide cut-off; and that the regulation of expansion by the 
governor may be used with advantage for economy of fuel; 
but founds his objection to the engine on its unfortunate 
valve gear. ‘The question to be settled then is, does this 
valve gear stand the test of working, or has it only the 
“slight chance of duration” which Mr. Pinchbeck assigns 
to it? I unhesitatingly say that it does stand the test of 
steady and continued work, and can substantiate this statement 
by abundant evidence. For the present I content myse f with 
one case, being thatin which it has had (in my experience) the 
longest trial. A few days ago I met a gentleman who got from 
me a Corliss engine to drive one part of his mill; it is 24in. 
cylinder, 4 ft. stroke, making 55 revolutions—440 ft. ver 
minute speed of piston. It has been at work, day and night, 
for about three and a half years, equal to seven years’ running 
of an ordinary factory engine. It is well burdened, and has 
elicited many remarks of surprise at the amount of ‘werk it is 
doing, from parties in the same trade; and the testimony of the 
owner is, that the valve gear has given no trouble, and any re- 
pair required has been of the most trifling description. This 
gentleman is widely known, both in England and Scotland, as a 
man of business, and his name is at the service of any one who 
desires to inquire further.- Had I no other instance to refer to, 
which is far from being the case, this example is sufficient to 
prove that Corliss valve gear can be made something else than 
a “rattletrap.” 

Having trespassed so much on your space, I shall only sa 
further, that as you have already published in this phen od 
dieator diagrams and other particulars of the performance of 
Corliss engines, the proper course for those to follow who decry 
the Corliss and uphold the “ common” engine is to point out the 
defects and short-comings of the former, and the superior re- 
sults of the latter, to employ specific terms, and, on a subject 
po Ans not to launch out into Vague and meaningless gene- 





I am, Sir, yours, &., 
ee , Rogert Dovuatas. 
Dunnikier Foundry, Kirkcaldy, N.B., July 2, 1867. 





\ _ To THe Eprror or ENGINEERING. 
Sir,—It is difficult to see (supposing the Corliss engine to 
pe gore portent pgeniep Gan any other) how that cir- 
could in any way have increased the power given. 
as stated by your correspondent, W. E. Gill, in the face of 10 Ib. 
less pressure of steam in the boiler. I can quite understand how 
the Corliss engine might have given a better economical result, 
but that the absolute —_ in one engine was greater than in 
another, because the former had a more perfect expansion, is 
evidently a mistake. The first must have Sees of very inferior 
construction, the piston and valves out of order or out of time, 
or perhaps the throttle-valve not’ properly adjusted. Had these 
matters been attended to, the ietors need not have been put 
to the ex of a new engine, having the same diameter of 
cylinder, and speed of piston, as the one removed. Mr. Gill’s 
letter would lead one to suppose the greater the degree of ex- 
aps “ag greater the power; we all know, the reverse to this 
is the 


I am, Sir, yours obediently, 
27; Leadenhall-street, London, E.C. 
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Joun PinCHBECK. 
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THE DRAINAGE DISCUSSION. 


To rae Eprror or ENGINEERING. 

Sir,—Allow me, through your columns, to thank Mr. Taylor 
for the valuable information he has given about his mode of 
saving the feces of sewage. There is nothing like “having it 
out,” for then we are apt to come to conclusions. 

The “ clockwork plan,” as the ‘* Croydon Engineer” jokingly 
calls Mr. Taylor’s plan of utilisation, seems to accomplish about 
as much in that direction as the Croydon plan itself; that is to 
say, both save for agriculture but a small portion of the fertiliser 
contained in human excreta. Mr. Taylor manfully confesses 
that he does not know what to do with the urine, and accord- 
ingly allows it to be diluted with slops and rain, to become 
“mere salt and water, with a small percentage of urea and 
—— as he describes it, and in this sorry condition 
eaves it to some of us to do with it what we can. Urine holds 
in solution, and thus that much sooner available for agriculture, 
six times more ammonia than the feces, also more than twice 
more other organic matter, four times more potash, and fully as 
much of phosphates., If the total value of excreta per annum 

r head of population amounts to 10s., then that of the feces 
is Lot quite 2s.; that is to say, about one-fifth is utilised, and 
four-fifths is lost, which is just about what the rye-grass irri- 
gation plan of Croydon manages to do. Now, it is very praise- 
worthy of Mr. Taylor to save that one-fifth, and it is far better 
to do so than to pitch it allin the sea, as, according to Mr. Krepp, 
the people of Eastbourne have done (I wonder if the engineer of 
that clumsy job is not ashamed of himself?) ; but it is highly ob- 
jectionable of Mr. Taylor to throw away the other four-fifths, 
which, for a population of 10,000, would, at the above rate, give 
annually the neat little sum of 40002. worth of fertiliser, capable 
of raising an increase in yield of grain worth some 80007. So 
far as national economy and agricultural interests are concerned, 
this is a serious fault ; and as the question of “ food” depending 
thereon is one of “ life,” Mr. Taylor has no more moral right of 
advocating his scheme for the sake of making his guano company 
flourish, than a quack doctor has in largely recommending pills 
by which 20 per cent. of his patients are saved, and the other 
80 per cent. killed outright. Nor is not knowing how to do 
better a good excuse for that sort of treatment. It would be 
preferable for a man so situated to try his hand at something 
else, and thus keep from doing mischief. In my opinion, it is 
not only the interest, but also the duty, of every individual in 
Great Britain to expose the absurdity of a project calculated, 
if largely adopted, to strike such a grievous blow at the national 
wealth as the loss of 8000/. worth of food annually for every 
10,000 inhabitants of city population. 

Having thus seen, by Mr. ‘Taylor’s own statements, that 
four-fifths of his project (if its value may be estimated by what 
it accomplishes) is of no account, let us examine the merits of 
the remaining fifth. 

The British Guano Company, it appears, furnishes, at its own 
cost, the revolving turn-table ask-sprinkling apparatus, and 
thereby obtains the right of entrance during a certain number 
of years in the dwellings to collect its “innings.” It also ap- 
pears that eighty householders and “one hen” have tried it 
on, and rather like it. Now, ‘‘de gustibus non est disputan- 
dum,” but I must confess that I would rather object to visits 
from “guano officers” in the privacy of my dwelling, and think 
most people are of the same opinion. It may be foolish, or far 
from philosophical, to get nauseated when forcibly reminded of 
that sort of dirt; butas sensitive and delicate organisations 
suffer from it, as from sea-sickness, in spite of all philosophy, 
it is but fair and just, nay required, to avoid giving such 
offence, And in the fairer half of humanity such sensitive- 
ness is more agreeable than a stoic complacency about such 
things, 

I have not seen the working of Mr. Taylor’s apparatus, but 
frequently witnessed on the'Continent the removal of the so- 
called “+ fosses mobiles,” or “ tinettes,” and know how unpleasant 
this is, even when they are hermetically screwed down, and 
thus in themselves inoffensive. ‘There is always a deal of fuss- 
ing and giggling among the servants, slamming of doors, sudden 
disappearance of ladies, mysterious hints and nods, and annoyed 
looks of the gentlemen, most awkward for visitors to witness. 
Imagine, in the large buildings, which it is now the mode to 
erect, each containing several dwellings and privy closets, dis- 
tributed over four or. five stories high, a strange man prowling 
round in search of what we, upon the anxious inquiry as to 
what he wants, will explain, with bated breath and a vulgar 
leer in his eye, to be “ British guano”! One involuntarily gives 
such an individual a “wide berth” in passing, invoking, at the 
same time, an inverted blessing on his head, while down in the 
street, his guano-cart stopping the way, is naturally anathe- 
matised by others in a similar manner. 

As to Mr. Taylor’s hen, if she has a taste for making her 
nest in “ British guano” in preference to other material, all I 
can say is, “ Zant pis pour madame la poule.” 

Mr. Taylor seems indignant at me rating his apparatus lower 
than the “earth closet,” and begins by showing that the Rev. 
Mr. Moule’s patent claim is upset by Moses, who, in his turn, is 
outdone by the cats. For all that, I think Mr. Moule is the 
first man who worked Moses’s plan out by machinery, and the 
application of the absorbant substances seems by Mr. Taylor to 
have been an after-thought ; for in his patent of April 9th, 1861, 
no mention is made of it, nor of Moses nor of cats either. It 
is a fact, that Mr. Taylor needs a far less amount of these sub- 
stances than Mr. Moule, and so far the thing is better; but at 
the same time he loses four-fifths of the fertiliser, and thus far 
the thing is worse. 

As to the liability of Mr. Moule’s closet to being spoiled by 
the throwing in of slops, how would Mr. Taylor’s arrangement 
fare, when a —_ of buckets of water were soused in it? 
Would not some of the British guano suffer? I only ask. 

Regarding the evil of — the urine to run in the sewers 
by Mr. Taylor’s plan, I have only to say that such és done, a!so 
that urine is a putrifying liquid, and that there is no use in 
“ denydging of it,” as Mrs. Gamp would say. It is true that, 
by parting the faeces and the urine so soon, Mr. Taylor prevents 
the fermentation due to the action of ammonia, &c., towards 
solving the substances of the fmces; but urine holds within 
itself the elements of mischief, and makes the other sewer 





water putrid; and in so far his scheme is also worse than Mr. 
Moule’s, where this is avoided, and all the fertiliser saved. 

And, finally, on the subject of complication of arrangement, 
I beg to say that Mr. Taylor's present improvement seems to me 
a sort of modified Moule’s closet with a turntable attachment, 
whereby the door and the floor of the room are also involved. 
There are therefore more wearing parts, it is more liable to get 
out of order, and is thus more inconvenient. For all of which 
— Mr. Moule’s machine is the better of the two, as I stated 

erore. 

Mr. Taylor seems to object to me asking questions, because, 
he says, 1 evidently knew nothing about his apparatus. Well, 
people generally ask for that very reason. I did so, politely 
enough, [ thought, both for my information and that of your 
readers. ‘We wanted to know, you know,” and now we do, and 
that is the object of this discussion. Mr. Taylor also invites 
me to Romsey to look at his apparatus, which his friend, Mr. 
George Summers, calls “ valuable inventions” of great “sweet- 
ness and purification,” and he thinks that I would be much sur- 
prised. Surely if I had time I would be happy to come and 
take a glass of wine with him, and also doubt not but would be 
considerably surprised, and perhaps amused too. But that 
would not change the fact that much harm would result in a 
sanitary and agricultural sense if his scheme was brought into 
—— use, and that, now we know what it amounts to, it is our 

uty to do all we can to prevent this. 

Your correspondent, Mr. Krepp, I sincerely thank for his 
gallant offer in.my favour. : 

I am, Sir, respectfully yours, 
Cuarves T. Liernur. 

2, Royal Exchange-buildings, E.C., 

July 1, 1867. 





To tur Eprror or ENGINEERING. 

Srr,—One of your numerous correspondents on the sewage 
questian, advocating the “‘dry system,” has appealed to nature, 
and drawn attention to the cat tribe, who deposit their excreta 
in holes in the ground. From this he argues that we should do 
the same, and use his “ earth or ash closet.” 

Permit me to quote from the same Author, the book of nature, 
and show the analogy between the system of the circulation of 
the blood in the human body and the system of drainage advo- 
cated by some of our engineers, and leave your readers to draw 
their own inferences, 

Consider the circulation of the human body and all the func- 
tions performed by the heart, the network of arteries distribut- 
ing the vital fluid over the body and to the various limbs, the 
system of veins spreading over the whole body absorbing and 
re-conveying the vitiated blood to the lungs, where, having 
passed through a process of purification, by absorbing its proper 
amount of oxygen, &c., &c., is again distributed over the body ; 
this operation is performed continuously. 

Such is a brief sketch of the circulation of the blood. See 
how closely our drainage engineers have followed in the path of 
nature. 

Take, for instance, a large town having its city, or body, 
suburbs or limbs. The waterworks engine may be looked 
upon as the heart, the arteries the mains which distribute a 
paler fluid certainly, but an equally necessary one, over the 
body and limbs of our large towns. The sewers we may con- 
sider as representing the veins, absorbing and taking up the 
vitiated blood, the sewage, in fact, of the town, and conveying it 
to the lungs, the “‘ sewage farms.” Here it is, as in the human 
circulation, exposed to a purifying process, and, having parted 
with its objectionable parts, finds its way back into the rivers, 
and, by evaporation, forms a part of the rainfall by which our 
wells are supplied, and is again passed through the pumping- 
engine for re-distribution, 

The analogy could. be carried out much closer, but I think 
sufficient has been said for your readers to draw their own con- 
clusions. 

I beg to subscribe myself, 

Yours faithfully, 
London, July 1, 1867. 





To THE Epiror oF ENGINEERING. 

Sir,—I am muckle obligated unto your author correspondent 
for his kind wishes, but 1 canna be fashed to answer him, and 
will merely keep to the point. As I stated in a former letter, 
there was no objection to collect refuse in its natural state in a 
country town, when carried out as Mr. Taylor explains, where 
the conveniences are placed at the back of a back garden. As 
you allow all comers for and against the scheme of Mr. Liernur, 
of the firm of Liernur, &.; &c., Frankfort-on-the-Maine, Ijwil! 
merely take him up at the date of his patent, 25th of September, 
1866. In the first place, I will keep him to his ** bond,” and do 
not intend allowing him a single drop of pure water to cleanse 
the apparatus., “ Take it all away in its natural state.” The 
drawings show four closets, one above the*other, on the separate 
floors of a dwelling-house, connected to a ventilating-pipe 
carried up through the roof, that always allows the foul gases 
toescape, and this continually going on, finding its way into the 
house, there being no traps or valves to closet-pans, “ nothing 
“but a clean, short, white tube with a dark space beyond.” 
Every one knows that with the trap-closets of the ~~ day 
the refuse will not fall down a clean, short, white tube, but ad- 
heres to the side, and is scoured when the water is turned on. 
Mr. L. says his scheme requires no scouring water, therefore it 
scarcely requires me to state what an amount of filth would 
accumulate on the sides of the pan, pipes, &. (Should he 
allow me to scour the closets with water, I will prove his scheme 
to be a thorough nuisance; but I am deviating.) On the bottom 
of the vertical pipe a bend is formed; the refuse is pounded into 
this bend to form a piston of paper, rags, &c.; that no such 

iston can be formed, from the fact, as he states, that the urine 
orms eight parts of the solids. And now he goes fishing for 
this muck in the morning, say he commences at four o'clock, 
with one thousand manure'carts. He pumps out the air in the 
reservoir, opens one of the valves, and, probably to his surprise, 
the vacuum is completely destroyed, no refuse having been de- 
— the family having gone to Brighton, and they have not 
ung out a signal to that effect. However, that little difficulty 





may be got over, even in a dark winter morning (and if the 
stuff should get frozen up in the pipes, we would be left in an 
abominable slough). But to proceed: his next haul, he 
draws ont some of the refuse out of the bent pipe, but not all 
of it; and should the pipe to the reservoir have sufficient in- 
clination, will flow down simply by gravitation, but some will 
always be left at the bottom of the pipe. The air from the 
ventilating pipe again rushes in and destroys the vacuum. He 
states a central valve can be placed on the reservoir in those of 
the various branch-pipe valves. With such an arrangement 
no vacuum could be maintained in the reservoir, should one or 
more of the branch pipes be empty. 

And, to conclude, when he has stored up the manure in 
wooden barrels, he sends it per rail or otherwise to the farmer, 
who hoists them on a bogie-plough, and as the furrows are 
formed the manure is turned on, and the earth again scraped 
back, This plan is sufficiently ingenious to reccommend it to 
the notice of farmers. What size are the barrels? Will they 
manure a furrow 500 yards long? I am thinking er 
wonld be bothered with this hoisting on and taking off UF other- 
wise filling the manure plough, and consider the time taken to 
do so would make ploughing a very expensive job. Faruiers, 
when they add sewage refuse to their dung-heaps, do so in a 
more effective way than that, but such has nothing to do with 
purifying our towns. 


Yours perseveringly, 
July 1, 1867. Ps 0. 








NEGATIVE SLIP. 
To tHe Eprror or ENGINEERING. 

Str,—Having just read through the various articles published 
in ENGINEERING, during the last few months, upon the 
negative slip, and upon slip generally, I would say that there is 
much in them to which I most. heartily subscribe. Still some 
points are raised which, whether from want of sufficient 
elucidation or of perception on my part, remain muddy, and 
others which seem to be overlooked. There is also one 
statement ventured which seems to be antagonistic to one of 
the first principles of mechanics as generally received and 
understood, viz., that action and reaction are not in all cases 
equal. It is stated in the case of firing off a gun, that were the 
shot harnessed to the gun, the action upon the shot would be 
sufficient to carry both forward. Itis very safe to venture such 
a statement, as it cannot be put to the practical test of experi- 
ment. But it would be strange if this should form an ex- 
ception to a law which governs the delicate motions of the 
balance hair spring of a chronometer, governs and regulates 
the motions of the spheres in space, and also holds so true in all 
practical matters. I cannot therefore subscribe to the idea that 
this universal law is to be upset by exploding a quantity ot 
gunpowder in a gun. 

The action of this law of action and reaction being equal, in 
the propelling of ships, seems to be one of the matters overlooked. 
To begin with the simplest condition, a person in a moored boat 
pushing it off finds a statical condition of the law in the 
tension produced on the’moorings: if the moorings be loosened, it 
still remains, the boat absorbing the whole amount of com- 
municated force in the shape of motion; but should the boat be 
propelled by oars the case becomes modified, as there is as much 
value of power expended at the outer ends of the oars driving 
the water in a backward direction as there is applied at the 
inner end to propel the boat forward, still following out the same 
law of action und reaction being equal. Then applying this 
law to steamships generally, it must be that the same principle 
holds good throughout, é.e., that in all there is as much power 
expended in giving motion to the water in a backward direction 
as there is in propelling the ship forward ; for it is evident that the 
whole power exerted by the engines imparted to the paddles or 
screw is absorbed in proportion to the resistance offered by the 
ship to pass forward through the water, on the one hand, and the 
opposing resistance offered by the water to the floats or screw 
on the other, the first of these resistances being moditied by th« 
model-of the ship, winds, &c., and the second by the waves, and 
more particularly in the case of the screw by the following 
currents in the wake of the ship. When our attention is drawn 
to the motions of a ship, there is one point which seems to have 
escaped the attention of those who have written on the subject, 
that is the motion communicated by the applied power when 
starting from a state of rest until the full s the applied 
power is able to maintain is obtained, as also the redevelopment 
of this when the engines are being stopped, ‘and the ship agaia 
brought to rest. ‘The action of this power is analogous to that in 
a fly-wheel, except that the fly-wheel rotates about a centre, 
whereas that in a ship is on the line of its motion. When the 
engines on board are first started, the ship being ut rest, the entire 
power is expended in slip, which slip is gradually reduced as 
the vessel acquires motion until such s is attained as the 
conditions will permit; then the action of the propelling power 
on the water and the vessel becomes equalised, that on the 
water being recognised by the term “ slip,” whilst the latter 
produces the motion on the ship. Again, when the engines are 
stopped we have this imbibed ad expended in maintainin 
the ship’s motion for a time thereafter until it is expended. 
And considering the various circumstances in operation to affect 
the action of the paddles or screw, a slip varying from 15 to 
40 per cent. is what might reasonably be expected to result in 
practice. As to how negative slip exists without its counter- 
part of loss, as the name conveys the idea that the whole 
developed power is concentrated in propelling the ship, which is 
absurd, and as the primal law of action and reaction being equal 
must be in operation in this as in all cases, the rationale is not 
quite apparent, and it may form a subject of demonstration or 
speculation to some of your various contributors. 

There is only one other matter I would draw attention to, 
viz., the very great stress which is laid upon skin resistance. 
This ap’ to me to be surely very much over-estimated, as 
although no doubt it does exist, and must exercise its amount 
of value in detracting from the 5 of the vessel, still it can 
bear very little comparison in with the amount of power 


required to displace the large amount of weight re ited by 
the water groove which has to be ploughed out by the ship, 
equal in area to the midship sec’ to the velocity, The dis- 

























































































to 


12 


. 


ENGINEERING. [Jury 5, 1867. 











placement and communicating of motion to such a mass is a 
representation of a vast amount of power in comparison with 
any idea we can form of skin resistance, a fair illustration of 
which may be had by drawing a thin plate edgeways through a 
body of water: There is no reason, however, to infer from this 
that any formula ordinarily used and based on experience 
should be incorrect, although the resistances in name be 
attributed to something different to what really exists. 

I may also refer to the great advantage derived from the 


concentrated power or momentum contained ir the mass of the 
ship when sai through a rough sea in enabling it to run 
over each ing wave, withont which the steam power 


alone in many cases would be unable to carry her along, as also 
to its modified condition in the case of railway trains, coaches, 
&c., where varying advantage is taken of the power applied. 
When undulations occur in these as in every other case of a body 
in motion, the law holds good, and vessels in motion on water, 
whether lied by pulling ours, Sails, paddles, screw, or any 
of the hydraulic moles of propulsion, are all subject to the same 


laws. © 
Glasgow, July 29, 1867. Cc. R. 
MR. PAGE’S TRAMWAYS. 


Ir is not often that we find an engineer of reputation advo- 
cating the construction of very cheap lines of railway—only 
those which put large sums of money into motion having for 
many years past been in favour with railway promoters, engi- 
neers, and contractors. But Mr. Thomas Page now proposes to 
put down very light trams along common roads, with light iron 
rails for the wagons, and with broad longitudinal timbers, laid 
parallel with and outside these, to receive the driving wheels of 








* the engine, the latter having guide wheels, working along the 


iron trams, to keep iton the line, Mr. Page proposes to emplo: 

roughened driving wheels upon the point of the timber, 
It is easy to start objections, apparently convincing, to such a 
plan, but a good deal may be also said in reply. We are con- 
tent at present merely to describe the plan in general ter:s, and 
to say bes, if vensonahle durability ond enllcemity of curioce of 
the timber could be depended upon, such a system of working 
would offer many advantages in agricultural districts, and 


especially . 

Perhaps the most interesting fact whieh Mr. Page has shown 
in connexion with his scheme 1s the adhesion of locomotives upon 
wooden trams. A model carriage with coupled wheels, 
driven by clockwork, and weighing, with load, but from 
16 to 25 1b., ascends readily a comparatively long incline of 
lin 8, and has indeed worked successfully up 1 in 2}. 
This, of course, represents the adhesion of a very slight! 
serrated wooden wheeel or roller upon a nearly emeath 
and perfectly pe wooden rail. With iron driving wheels, also 
serrated, the adhesién would no doubt be as great; but 
questions of the behaviour of wet timber trams, especially if not 
maintained in perfect surface, arise here, and it is clear, too, 
that a heavily loaded and roughened iron wheel would soon tell 
upon the timber over which it worked. Mr. Page's steam 

ive model, of 7 cwt., with but about half its weight on the 
driving wheels, has worked readily up an incline of 1 in 10, It 
ip Mr. ’s belief that his system would enable a profitable 
triliffic to be cheaply worked along the routes of ordinary high- 
ways, and that over gradients as steep as are ever met with on 
common roads. 








THE WILSON FURNACE. 

Mr. E. B, Wrson has sent us daily, for some days, the 

tabulated results of the working of bis new puddling furnace at 

the Bolton lron and Steel Works, the returns covering a period 

of a fortnight in all. The-farnace is working two shifts, of 

seven and eight heats respectively, in the 24 hours, and is usin 
from 21 ewt. to 22 cwt. of ordinary coal per ton of pigs ch 


and with a waste re as varying from 8 to 12 per cent., 
but under 10 So These results, if confirmed by 
continued working, will induce a rapid adoption of the furnace 








Tux Socrery or Arts’ ALbert — yo Albert 
medal has this been awarded to Mr. W. Fothergill Cooke 
and Professor Charles Wheatstone, F.R.S., in recognition of 
their labours in establishing the first electric telegraph. 
The first Albert medal was awarded, in 1864, to Sir Roland 
Hill, K.C.B., *‘ for his great services to arts, manufactures, and 
prea |” gyda penny postage, and for his 
other iu the postal system this country, the 
benefits of which have, however, not been confined to 
this country, but have extended over the civilised 
world.” The second medal was awarded, in 1865, to 
his Imperial Majesty the Emperor of the French, 
“for distinguished merit in promoting, in many ways by 
his personal exertions, the international progress arts, 
ne pe 4 s of which are afforded 
judicious patronage rt, his enlightened commercial 
ff and ~ eye 4 the abolition of passports in favour of 
itish subjects.” third medal was awarded, in 1866, to 
Professor Faraday, D.C.L., F.R.S., for “ discoveries in electricity, 
» and chemistry, which, in their relation to the 
indystries of the world, have so largely promoted arts, manu- 
faeture, and commerce.” In making the award this year, 
thé council were py Be wy posi- 
tion, a the terms upon W the medal 
was established the ‘could only make one award, whilst the 
great 


object accomplished was due to the combined labours of | the 


two men. felt, however, that so great a national work as 
the Electric Te was especially worthy of reward by this 
society, and that the Albert medal could not be more worthily 
bestowed than in recognition of ‘the services of those to whom 


the introduction of the T was.due, The award having 
a een ey Sa ee Se aes te cent 
——, a a suitable ‘inscription, be presen 
to each of the wee 


above-named gentlemen. i - 
Tas Fraser Guws.—Mr. Fraser has just been awarded 
CO ee eae Se Sean in getting 
out of the Armstrong extravaganceinto a cheaper and better 
of gun-construction. 


” | of Souppes and Chateau-Landon. The stone from these quarries II 





ORNAMENTAL PORTAL AT THE PARIS EXHIBITION. 


CONSTRUCTED OF STONE FROM THE QUARRIES OF SOUPPES AND CHATEAU-LANDON. 
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We give, above, an elevation of the portal at the Paris | of the existing Malta and Alexandria cable for the term of forty- 
Exhibition, constructed of stone from the well-known quarries | two ~~ from May, 1865. 

i - The agreement for a lease for twenty-one years (with the 
is of an excellent colour, and, being capable of being freely | option of purchase) of the existing land lines of the Telegraph 
worked, it is much used for architectural purposes in Paris | to India Company between Alexandria, Cairo, and Suez, 
and its neighbourhood. Muck of the stone used in the together with the concessions and firmans held by that company 
construction of M. Bassompierre’s two-storied bridge at the | for establishing telegraphs from Egypt to Aden and India. Thus, 
Point.du Jour, and of the other Pari® bridges, is from the | with the exception of through France and over the short line of 
Chateau-Landon quarries. The arch shown in our engraving | sixty miles from Modica to Malta (which is, however, worked 
has a 8 of 7 ft. 3in., and its height is 11 ft. 3in. Our by English clerks) this company will have under its own manage- 
illustration is prepared from an engraving which has appeared | ment, and worked exclusively by an English staff, the whole 
jn the Annales du Génie Civil. line of telegraph from — to Bombay. 

It is expected that the direct route between London and Suez 
; = be in —— work during the Fopwe year, and the company 
ave entered into a contract wi e h Construction 
Ar last ANGIG-ENDIAN TELEGRAPH. ‘. and Maintenance Company for making and fayta a thoroughly 
~ erays appears some prospect that this country will, | efficient line of telegraph (about 3650 nautical ‘lke in length) 
ere gino vom HA oeren independent line of tele- | from Suez to Bombay, which is to be completed in the course of 
Avan fn re oo = oat ae tern hae the a scheme | next year. It is also proposed, immediately upon the comple- 
8 g the present w n put before the —_ by | tion of the cable to Bombay, to establish land wires along the 

the Anglo-Indian elegraph Company, limited, for the estab- | jine of railway thence to Calcutta. 
lishment of a through line from London to Bombay and Cal- | jt is not necessary here to allude to the expected anrual re- 
cutta, which will be entirely independent of either Russian, ceipts that will be obtained by the Anglo-Indian Telegraph 
Turkish, or Persian systems. The unjustifiable delay and Company, the vast importance of the commercial relations 
mutilation to which messages to India have hitherto been sub- | between this country and India is fully snfficient to justify very 
—_ coupled with the impossibility of obtaining adequate liberal anticipations regarding the financial success of this enter- 
ress or compensation for any loss or inconvenience consequent prise. Amongst the ten directors of the company, five are 
— _ —- system as has hitherto been tolerated by | already connected as chairmen or directors of existing telegraph 
~ age —— estdblishment of some other line, | Jines, and under the superintendence of Sir Charles Bright, M.P., 
which - der nglish control, an imperative necessity. | and Mr. Latimer Clark, who are the engineers to the company, 
oe" a ten oe system o— = Bay it may contidently be outils ted that every precaution will be 
oat sual take several days, —_ sg a pe ta ee 4 = render the unde ig a8 complete and successful as 
#, and oven atrive not in a mutilated and fre- | The tus alludes toa probable further extension of the 
ps pn unintelligible form, but also without regard to priority eshnnto aes hereafter, to Singapore, China, Japan, and 
Th line will 7 Australia, the fulfilment of which could not fail to render im- 
@ proposed line will pass from London through Paris, Susa, | portant services to all interested in commercial transactions with 

Sicily, Malta, Tripoli, Benghazi, Alexandria, Suez, | those parts of the world. 
Aden, the Kooria Mooria Islands and Bombay, to Calcutta, pro- 

seal es been made for the transfer to the PR Gas Companres.—'the chairman of the Metropolis 
. kas as Committee has su to the re tatives of the com- 
_ 1. A concession from the (Italian Government for the exclu- panies cst thay shoal ecnolae t eal thas by Tuesday next 
po deny aa Pager of a line of telegraph from Susa | the practicability of amalgamating in one great company. If 
(w rench lines ee ie cee in Sicily, to be | they do -- do ke is understood that the committee will 
worked by English clerks company. in favour o Board of Trade taki jon of the 
II. The agreement for a from the Britesh Government ote as proposed by their Bill. — 
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“NO LETTERS TO BE FORWARDED.” 
Tae quiet lake, the balmy air, 
The hill, the stream, the tower, the tree, 
Are they still sweet as once they were? 
Or is the dreary change in me? 

Tuank Heaven! for although the committee rooms 
are still open, the engineers have not been overworked 
this year. By rail—and here and there, but how 
seldom, by coach—by gig, on horseback and on foot, 
and, now and then, a week together on the white- 
winged bride of the sea, our friend’s yaclit, the Hyperia 
orthe Cerne! When Robert Stephenson took himself 
away for a month, in summer, it is said that no one in 
Great George-street was permitted to know whither 
he had gone. He kicked off his profession for the 
time, wore loose trousers and broadsoled shoes, and 
roamed and- sailed wherever his fancy led him. -Not 
amid cloud-pictures, though he may have seen in the 
evening splendour of an Aigean sky (and his yacht, 


the Titania, had borne him far into the Levant) all of | — 


Wordsworth’s aérial, palatial magnificence : 
Far sinking into splendour—without end! 
Fabric it seemed of diamond and of gold, 
With alabaster domes and silver spires, 

And blazing terrace upon terrace, high 
Uplifted: here, serene pavilions bright, 

In avenues disposed ; ‘here towers begirt 
With battlements that on their restless fronts 
Bore stars—illumination of all gems! 


Oftener he sailed im Scandinavian seas; away up the 
coast of Norway, and into those higher latitudes where 
summer has no night : 

A Polar day which will not see ' 
A sunset till its summer’s gone, 

Its sleepless summer of long light, 

The snow-clad offspring of the sun. 


And once, not in the Titania, but in one of Cunard’s 

steamers, he went to America, and we saw him at 

Portland, and journeyed with him on the Atlantic and 

St. Lawrence Railway, past the feet of the White 

Mountains, and where, aithough hundreds of miles 

from the first beautiful scene in Evangeline, it might 

equally be said : 

This is the forest primeval. Tke murmuring pines and the 
hemlocks, 

Bearded with moss and in garments green, indistinct in the 
twilight, ; 

Stand like Druids of eld, with voices sad and prophetic, 

Stand like harpers hoar with beards that rest on their bosoms, 

This is just the time for the woods! But we shall 
not cross the Atlantic, and we must find them either 
within our own isle, or in the upper valley of the Rhine, 
or in the Pyrenees, or the Helvetic Alps, unless we 
accept Count Platen’s invitation, and start for Sweden, 
or our friend M. Carl Pill’s, and journey over his 
3 ft. 6in. gauge railways in Norway. As for Russia, 
and the vast and monotonous landscapes between 
Petersburg and Moscow, and the wilderness around 
Lake Ladoga, not even the hospitality of the Messrs. 
Winaus shall tempt us. 

But to where shall we first run down? Shall we 
away tothe north, first to Glasgow, with its “ Fish and 
Tree,” and on to the Trossachs and Loch Katrine ? 

With promontory, creek, and bay, 
And islands that, empurpled bright, 
Float amid the livelier light, 

And mountains that like giants stand, 
To sentinel enchanted land. 

Or shall we try North Wales, cutting down by the 
Irish mail to Chester, and thence on, jaunting more 
quietly to Snowdon, and 

*Mid Cromlechs and the Carnedd’s funeral stone, 
and again to the midnight sea, where 

from shore to shore, 

O’er the smooth current streamed a silver light, 

Save where along the flood the lonely height 

Of rocky Penmaenmaur deep darkness spread ; 

And all was silence, save the ceaseless roar 

Of Conway bursting on the ocean’s bed. 

And from here it is not so far to Ireland, whose 
hospitable ogee we should soon forsake for the 
mountains and valleys of Wicklow, and, of all, the vale 
of Avoca. 

There is not in the wide world a valley so sweet 
As that vale in whose bosom the bright waters meet. 


And, wandering thence, we could hardly fail to run 
over to see what Mr. Neville has been doing at the 
Vartry Waterworks, where the embankment was giving 
way, and about which a heavy arbitration (bother 
arbitrations !) is still going on. And thence to the Seven 
Churches and Glendalough : 

By that lake whose gloomy shore 
Sky-lark never warbles o’er, 

Where the cliff hangs high and steep, 
Young Saint Kevin stole to sleep. 





And then westward to Killarney, with its grander 

hills and lovelier lakes—the Eagle’s Nest, the Gap of 

enw Muckross Abbey, and the jewelled landscape 
ond. 

Or shall we drive our hansom to the White Horse 
Cellar, Piccadilly, and there take the coach to 
Brighton, sending our man, Spreckley, along with our 
luggage by train? Ly to the Club-house at 
Cowes that we will race the old coach by land against 
the Cérne by water, and that Midwood is to round the 
new pier, land at the Old Steyne, and meet us as we are 
entering the New Ship, where the dinner, telegraphed 
for six hours before, is just ready to be served up. 
And, after dinner, to'sea. ‘Not for a flapping sail to 
Rottingdean, nor to. float; lazily to Dieppe, but to 
stand straight out at midnight, under a bright July 
moon, and bound for the Bay of Biscay and Lisbon. 


And I have loved thee, Ocean! and my joy 
Of youthful sports was on thy breast to 
Borne, like thy bubbles, onward: from a boy 
I wantoned with thy breakers—they to me 
Were a delight; and if the freshening sea 
Made them a terror, ’twas a pleasing fear, 
For I was as it were a child of thee, 

And trusted to thy billows far and near, 
And laid my hand upon thy mane, as I do here. 


We may take a tack to Cherbourg; we may even 
put‘in to Plymouth to make a fresh ‘start, but still on, 
towards the purple Tagus. And now every other en- 
gineer who opposed our bill is forgiven, and we will 
even stretch our grace to the opposing counsel, their 
parliamentary agents, and their whole @pew of wit- 
nesses, and, greater nobleness of h to the: com- 
mittee who threw us out altogether ! © thinks of 
bills, parliame or pecuniary, here? Our little 
yacht, compact and well ordered, as we might imagine 
a gentleman’s villa at sea, if only a villa could be got 
to float and steer; our bright yet dreamy hours 
fragrant with Partagas’s best Vuelta de Abajos, and 
sweetened by music such as Midwood and Longrove 
and young Calderon can draw from the horn, the flute, 
and the guitar, and by song such as even Verdi and 
Offenbach might delight to hear ! 


On, on the vessel flies, the land is gone, 
And winds are rude in Biscay’s sleepless bay. 


And, after days scarce counted, rises the Lusian coast. 
It isa ly sight to see 
What Heaven hath eee this delicious land! 


What fruits of fragrance blush on every tree! 
What goodly prospects o’er the hills expand! 


And, like Childe Harold, we will, with a short stay in 
Lisbon—the shorter the better—drive to Cintra and 
Mafra, passing on our way 


The horrid crags by toppling convent crown'd, 
The cork trees hoar that clothe the shaggy steep, 
The mountain-moss by scorching skies embrowned, 
The sunken glen whose sunless shrubs must weep, 
The tender azure of the unruffled deep, 
The orange tints that gild the greenest bough, 
The torrents that from cliff to valley leap, 
The vine on high, the willow hones below, 

Mixed in one mighty scene, in varied beauty glow. 


On again, to Cadiz, and thence, by Seville, to 
Madrid, and over the Asturian chain, to Bayonne and 
Paris. Too much like work, too little quiet, and 
neither Flachat nor Morin, nor the hundred younger 
engineers whom one meets here, in the French capital, 
shall keep us. Let us push on to Geneva, bee up 
Lake Leman to Villeneuve, and so to Montigny, and 
gaze upon the wonders of the Gorge du Trient, where 
a stream, hardly wider than a broad footpath, foams, 
forty feet in depth, and with a roar like a cataract, for 
half a mile between steep walls of rock, rising hundreds 
of feet on either side. And there is the Pissvache, and 
all the ag a. gv of the neighbourhood. . Further 
on, Mont Blanc rises in its glittering and mighty 
majesty, and, away to the eastward, the Matterhorn, 
and further still St. Gothard. And with all its 
sublimity we are actually “ doing” Switzerland within 
a week ; and the blame, if any, is to be laid to its rail- 
ways and its general accessibility. 

And shall we run down the Rhine? Not to our 
friends, but by steamer and by rail ? 


The river nobly foams and flows, 

The charm of this enchanted ground, 

And all its thousand turns disclose 

Some fresher beauty varying round : 

The haughtiest breast its wish might bound 
Through life to dwell delighted here ; 

Nor could on earth a spot be found 

To nature and to me so dear, 

Could thy dear eyes in following mine 

Still sweeten more these banks of Rhine! 





But what, instead of the cruise in the Cerne, and 
the long wandering through Spain, aud France, and 
Switzerland, and down the Rhine—long in these days, 
even with all the steamers and railways, whereby one 
must journey after all, although, like the railways in 
the ie of Wight, poss destroy the charm of 
travelling—what if, instead, we drop into some rich 
Shropshire or Yorkshire neighbourhood? There are 
glorious old homes, at aya with the kindest hearts, 
to bid us welcome. Ah, we shall not quote from the 

oets here, for a dear English country home is not to 

sung in song. From all the “larks,” the discom- 
forts, the coquetry, so-so sincerity, or downright in- 
sincerity, of fo life, one comes as to a loving 
mother to our dear Old England. Its warm, true 
hearts lengthen its shorter summers, and gild its 
colder skies, with a truth and warmth with which 
foreign climes may, as they must perforce, dispense. 

Far in from the high road through a winding drive, 
shaded here by o’er-arching and there by scattered 
elms, with.glimpses of — corn and rich meadows 
and fistant hille between, and with scented shrubbery, 
and prismatic banks of flowers, and fresh-faced, golden- 
haired and laughing maidens gliding in those delight- 
ful games of lawn billiards (croquet) and flirtation, we 
approach the fine old Elizabethan or Tudor mansion. 

or shall we tell all that comes to us there. With 
warm welcome, hearty cheer, kind entertainment, 
honest sport, and the witchery of true girls, who 
would amuse yet never wound, might not the engineer 
forget his profession here? No, in truth, he cannot ! 
If he has not brought down with him a set of the 
ordnance maps, and an aneroid, or a Bourdon’s 
barometer, and if he does not have a pedometer ready 
for strapping to his leg whenever he is about to take 
a walk across country, it is ten to one he will at 
least wish he had. ‘Bren the trees remind him of 
great trunk lines and numberless branches; and 
are not the hills pouting to be tunnelled, and the 
valleys curtseying to be viaduct’d? He cannot 
go over an estate to see the crops, the horses, 
or the cattle, or possibly the reaping machines or 
the steam-plough. at work, without incontinently 
making a valuation as he goes along; and he is likely 
to learn how the landholders in the district would 
regard any possible scheme for a railway or other work 
of improvement. And then the geology of the district 
comes in for inspection, and the millstone grit, the 
sandstone, the lias, the chalk, or other varieties of 
rock are classified in the engineer’s mind. The build- 
ing stones, if any are to be found, are examined. Here, 
a splendid bed of gravel is “ prospected” with a view to 
its conversion into concrete; there, is sand for mortar, 
and here, again, clay for bricks, or limestone for burn- 
ing. Possibly there may be ironstone, or coal; and 
how can the engineer keep such things out of his mind, 
even while ai is horsemanship with the ladies 
along the avenue, or feeding the chickens, assisted in 
that pleasing occupation by the girls at the farmstead, 
or gently persecuting the calves, or lounging under 
the ees of the headlands of the field, from which 
Wilkins the ploughman, or let us say Jackson the 
engine-driver, with his four-furrow Fowler, is knock- 
ing out stones from the subsoil of interesting litho- 
logical and mineralogical character ? And while pulling 
the six-pound and the eight-pound trout out of the beck, 
can the engineer keep from mentally gauging the 
stream, and considering its area of watershed, and 
consulting the nearest rain gauges, and one = 
estimates of surface flow, and evaporation and absorp- 
tion, and bottling off a few pints of the water for Dr. 
Frankland’s or Dr. Miller’s analysis on returning to 
Westminster? Here there is a scheme for water 
supply, or drainage, or for utilising water power. 

But let no engineering come in at dinner, that 
glorious banquet of friendship and happy humour, if 
not of sparkling wit—for of the latter there is never 
much—that culminating paradise of the long summer’s 
day, when the open windows of the dining-hall let in 
the sun, falling to the west, and subdued in his heat 
by lengthening shadows across the lawn, the palpi- 
tating air bringing the most delicious yet delicate 
fragrance from the r , and the hum of bees, and 
the light chattering of birds, and the faint sound of 
far-off church bells, and of distant kine. And near us 
are the ilex trees—holly and cork—and the elms, 
the chesnuts, and the shading and breaking the 
scarlet, and pink, and purple walls of the roses and 
geraniums beyond, Not even the splendid flowers, 
the beautiful fountains, the shade, and the distant 
rattle in the ayy Elysées give half the charm to 
the best dinner of the Calé Ledoyen, in Paris—but a fig 
for all Paris here, and the comparison is unjust to our 
hospitable friend and his mansion, What rest! what 
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enj nt of Heaven’s best gifts—health, plenty, 
hospitality, beauty, love (ch ?). Who can have such 
repose in town, with its railway whistles and fog 
signals, now heard almost everywhere, its thundering 
traffic, its morning yells and evening swells ? 

Let others go to the Continent, and there are scores 
of English engineers now in Paris, and Berlin and 
Vienna, at Homburg, at Interlaken, and in the Tyrol. 
Business still, for they are with officials of State, 
bankers, concessionaires, and large proprietors. Well, 
let us hope they may bring home a few promising 
foreign undertakings in their pockets. Mr. Brassey 
is ready for contracts, and so are the Welsh and 
Cleveland ironmasters, the Manchester, Leeds, Shef- 
field, and Glasgow locomotive builders and the Open- 
shaw and Saltley carriage works, while hundreds of 
young men in Westminster are ready for any honest 
job, here or abroad. 








THE BERLIN CASTINGS. 

Count Srotiperc’s Works at Itsensure, Harz. 

Tuene is a peculiar kind of ornamental iron cast- 
ings, known under the name of “ Berlin castings” all 
over the world, which forms a speciality of manufac- 
ture fora small number of foundries in Germany. It 
is difficult to imitate their delicate forms and beauti- 
fully finished surfaces, and their production in the 
foundry has become more an art than a trade or 
manufacture. An important requirement for the pro- 
duction of these articles, which must be supplied either 
by nature, or by scientific research and a suitable 
treatment of the material, is iron of sufficient fluidity 
and density to fill all the most delicate undulations of 
the mould, and retain the impression of the latter when 
finished and cooled. It is generally known that a 
slight admixture of phosphorus in the iron produces 
the last-named effect, but recent experiments and dis- 
coveries seem to show that similar results may be ob- 
tained from iron which is practically free from phos- 
phorus. The “ Berlin castings” proper are extremely 
small pieces used as toys and ornaments of all kinds ; 
but there are articles now being largely made in 
France, and particularly in Germany, which combine 
the beauty and delicacy of outline and the highly 
ornamental character of the mouldings of the lighter 
castings with strength and solidity; the objects bein 
occasionally of considerable size and weight, an 
ae used for a variety of purposes. A group of articles 
of this latter character is that sent to Paris from the 


ironworks of Count Stollberg at Ilsenburg am Harz, | 8° 


in Brunswick. The works carried on under the above 
name consist of some small charcoal furnaces situated 
close to several mines of iron-stone in the north of 
Germany, near the town of Brunswick ; their produe- 
tion is not very extensive, and the competition with 
foreign pig iron at a more recent date made it impos- 
sible for this concern to maintain a profitable trade in 
their old lines of industry, viz., the making of found 
and forge pigs. The manager of these works, M. 
Schott, who had occupied himself for a long time with 
researches on the crystallisation of iron as a purely 
scientific pursuit, fortunately discovered a method of 
producing very delicate castings from the charcoal 
iron of Ilsenburg, and he very quickly succeeded in 
establishing an important and lucrative manufacture 
of ornamental castings in his foundry. The articles 
made at Ilsenburg are now exported to all parts 
of Europe; they are castings of a highly ornamental 
character, such as iron gates and doors, tables, plates, 
church decorations, heraldic oraaments, &c. The models 
from which these castings are made are mostly classic 
a of mediseval or modern art, and the beauty 
of surface, the sharp and minute impressions, and the 
delicacy of outlines can only be compared to those of 
mefallic productions obtained by galvano-plastic. The 
moulding of these articles is done in sand. There is 
no natural sand of sufficient fineness and porosity to be 
found at Ilsenburg, and so M. Schott was led to make 
suitable sand for his foundry. According to his views, 
the first and most important quality of moulders’ sand 
is porosity. is an unavoidable accumulation of 
air produced in each mould by the process of teeming, 
since the current of liquid metal } me with it an in- 
duced current of air, which latter cannot afterwards 
readily escape, and remains subdivided amongst the 
_ mass, With all the precautions now in use in 
foundries, this air has no sufficient means for 
ing, except i a or jets. The porosity 
of moulders’ , although known to & & re- 
quirement, has not generally been carefully and 
minutely inquired into, as has been found desirable b 
M. Schott for the ion of his fine castings. Mw 
Schott collected specimens of sandstone, — natural 
stone from the neighbourhood of his foundry, and 


ly artificial stone produced by burning clay and 
red it with unburnt clay and other substances, 
and he compared the porosity of these stones by careful 
experiments. Blocks of the stones were made of 
equal size and weighed ; these blocks were afterwards 
immersed in water, and the weight of water ab- 
sorbed by the stone ascertained as well. The quantity 
of water absorbed by each stone was taken as a mea- 
sure of its porosity, and M. Schott concluded that 
each stone, if ground into fine sand, would maintain 
its character, and the porosity of the sand would 
vary in the same degree as it was the case with the 
solid stone. Experience proved that this was very nearly 
correct, and it was possible by mixing different materials 
to produce an artificial sand which had the maximum 
of porosity, and which in that respect Was superior to 
any natural sand known to M. Schott, and certainly 
very much superior to the average of moulders’ sands 
throughout the foundries of all Europe. This being 
arrived at, it required nothing but a sufficient fineness 
of grain to make the most suitable moulds for orna- 
mental work. The sand at the Ilsenburg Foundry 
takes the most delicate impressions from materials and 
patterns of any kind. M. Schott on one occasion sent 
a folded napkin from his dinner-table into the foundry 
for being moulded in the presence of some of his 
friends, and the casting showed the finest threads of 
the woven fabric reproduced on its surface. The pro- 
cess of moulding, as far as the mechanical manipula- 
tion is concerned, requires much skill and attention; 
the moulders require long training, and their work 
remains always comparatively slow and expensive. 
The preparation of the metal is the principal art in 
the making of these castings. M. Schott has arrived 
at his present success by experiments on the melting 
heat of, different kinds and different mixtures of pig 
iron. His experiments were conducted in a very 
simple manner, which, although it gives only approxi- 
mative results, is sufficiently correct for indicating the 
direction in which practice is to be improved and suc- 
cess is likely to be obtained. M. Schott fills a vessel 
with a certain weight of water, and maintains the 
latter at a fixed temperature. A measured quantity 
of the molten iron is then thrown into the water, and 
the increase of temperature observed. The rise in 
temperature nearly corresponds to the number of de- 
grees of heat which the molten iron contains. Al- 
though this simple mode of testing the tempera- 
ture of molten iron has no pretence to accuracy in any 
respect, it is very useful for giving to the founder a 
neral idea of the relative temperatures at which he 
is working, and at which his different mixtures of iron 
are melting or setting. M. Schott has found that by 
mixing certain kinds of iron together it is possible to 
raise or lower their melting-point at will. For in- 
stance, two marks of pig iron when mixed together 
may have a lower melting-point than either of the two 
if melted by itself; or a mixture of several marks may 
be made which will melt at a higher heat than any 


_ | one of the marks if melted singly. M. Schott has con- 


difference being about 700° F. With this fact another 
thing is connected, of which founders in general have 
been aware for a long time past, particularly in works 
where both charcoal and coke iron is used in the 
foundry. The contraction of charcoal iron in cooling 
is greater than that of coke iron, so that the allowance 
for shrinkage in the patterns, moulds, and cores must 
be altered accordingly, if the two different kinds of iron 
are used alternately. The larger amount of contrac- 
tion in cooling is one of the causes of the superiority 
of charcoal iron as a material for castings over the iron 
made with coke, since the greater contraction after 
solidification necessitates a more compact and dense 
arrangement of the crystals in the interior of the 
mass, and this is equivalent to a greater density and 
cohesive strength of the metal. As a rule, therefore, 
the iron melting at a high temperature will, under 
equal circumstances, have a greater density and 
strength in the casting; but it will be more difficult 
to cast, since it sets quickly, and does not give the 
enclosed gases time to escape, producing hollows and 
honeycombs of all kinds. M. Schott’s first researches 
were directed to the production of an iron with a suf- 
ficiently low melting-point, since he expected from this 
the best results in his foundry; he soon discovered, 
however, that he could far exceed the proper limits in 
that respect—é. e. that he could produce mixtures of 
iron which were so liquid as to be utterly worthless 
for the production of fine castings. These very 
liquid irons gave very curious, results. When cast 
into an open mould, the iron invariably produced 
a hollow casting, with the upper surface bent into 
a convex shape. The surface was also of a rough 
character, particularly near the edges, so that no 
proper castings could be obtained. M. Schott then 
found that the reason for thiswas the mode of contraction 
of the different parts of the castings in cooling. The 
surface of the iron in the open mould, which cools 
much sooner than the rest, becomes solidified at a time 
when the greater portion of the mass is still in a state 
of perfect fluidity. At a later period the metal in con- 
tact with the mould becomes solidified, and forms a 
bottom crust, there being a quantity of liquid iron 
inclosed between the two strata of solid iron. Now 
the cooling of the bottom crust proceeds, and a cor- 
responding shrinkage takes place in it. The upper 
surface, having been cooled long before, is now unable 
to follow that shrinkage, and it is in consequence bent 
by the contraction of the lower portion. The top of 
the casting then rises, forming a convex surface, and 
leaving a large hollow between it and the rest of the 
metal which is still liquid, and remains at the bottom 
of the mould. Close to the edges of the casting, where 
the upper and lower crust are in contact, and enclose 
only a very small stratum of liquid iron, the con- 
traction has a tendency to press the two crusts against 
each other, and at these spots it happens with very 
fluid iron that some of the liquid is squeezed out 
through the s of the metallic crusts, and comes 
out at the surface in the shape of globules of iron of 











fined his researches to those marks of iron which are 
employed at his foundry and in its neighbourhood, 
including several kinds of charcoal and coke pig iron 
from Germany ; also Coltness iron, and a few more of 
the most exported Scotch marks. He has un- 
fortunately omitted to collect the chemical analyses of 
these irons, so that his experience—however valuable 
for his own foundry, and however interesting in its 
general features to the profession at large—is yet in- 
capable of being brought into a scientific form, and 
does not allow of drawing conclusions of a more wide- 
spread utility. M. Schott has found that the different 
marks of charcoal iron made at his own blast furnaces 
vary as much as 850°F. in their melting-points. In 
general the melting-point fof charcoal iron has been 





found much higher that of coke iron, the mean 








microscopic smallness. These globules collect close to 
each other, forming a kind of rough skin upon the 
casting, and giving it the appearance of being “ burnt”’ 
on the surface. It was very difficult to explain 
this and several corresponding phenomena, until 
M. Schott called the aid of the microscope to his 
assistance for examining these impurities. Chemistry, 
of course, could not show much in explanation of a 
purely mechanical result, and the many analyses made 
of the extraneous matter found on the surface of 
many castings, even if made in the most carefully 
pre moulds, failed to throw any light upon the 
subject. M. Schott, in his search for a suitable iron 
for his ornamental ings, then returned to mixtures 
of iron which had a higher melting-point, and which, 
therefore, showed the last-named difficulties in a lesser 
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degree. In this manner iron of suitable fluidity has 
been prepared for all the different kinds of articles 
required in the Isenburg Foundry, and the specimens 
exhibited at Paris show how very far scientific research 
can assist the founder’s art, and how beautiful results 
may be obtained by the most simple and inexpensive 
means, if the method of working is based upon sound 
knowledge and carefully conducted inquiry. The pro- 
duction of a fine casting and of a well-moulded surface 
is, however, not all that M. Schott has desired and 
ultimately arrived at in his foundry. He also wanted 
uniformity of the metal, and a maximum of strength. 
Starting with the proposition that the cohesive force 
or strength of the iron will depend upon the nature 
and relative position of the erystals of which it is com- 
posed, M. Schott commenced with microscopic ob- 
servations of the fractures of cast iron from different 
foundries and of very different qualities. He then 
extended his operations wpon masses of iron -in the 
liquid state, watching the movement of the liquid and 
the subsequent movements which take place in the 
mass at the moment of solidification. For this pur- 
pose small moulds of sand were made, each forming a 
hemisphere, and iron was cast into these moulds. ‘The 
surface which remained uncovered was then watched 
during solidification, and sketches were made of the 
appearance which different kinds of iron presented in 
succession. We have copied some of M. Schott’s 
sketches, which are very characteristic. The figures 
in the engraving show the yom of the surface 
shortly after casting; at a later period, but before 
solidification; and the corresponding vertical section 
of the mould. 
Figs. 1, 2, and 3, represent the appearance of very 
graphitic charcoal iron, almost too graphitic for cast- 
Figs. 4, 5, and 6, refer to iron of a dark grey 
colour and fine grain, made with charcoal. Figs. 
7, 8, and 9, show the charcoal ivon most suitable 
for foundry purposes in the same three figures. 
This iron ‘is of a light grey colour, and of fine 
uniform grain when fractured cold. The liquid mass 
is covered with a great number of small crosses, 
which are seen to move about very rapidly, to 
disappear and reappear, and ultimately to give 
place to a great number of minute globules, which 
rise to the surface and solidify there. ‘There is a 
marked difference between the appearance of charcoal- 
iron and coke-iron. Instead of the crosses of the 
charcoal-iron, the coke-iron shows small triangles, 
which move about with still greater rapidity, and 
ultimately give way to the globules, same as before 
said. The appearance presented by coke-iron is shown 
by Fig. 10. When the iron is still poorer in gra- 
phitic carbon, as in the marks above referred to, the 
crosses in the charcoal-iron and the triangles in the 
coke-iron, become smaller and smaller, and ultimately 
give way to the globules altogether. Below each 
globule there is a hole of corresponding size in the 
mass of the iron, but the depth of these holes is very 
small in grey iron, and increases in the white qualities. 
M. Schott maintains that all crystals of iron are of the 
form of a double pyramid, the axis of which is variable 
as compared with the size of the base. The coarser 
kinds of iron have crystals of about twice the height of 
pyramids as compared with the finest qualities of 
crystalline iron. The more uniform the grain, the 
smaller the crystals, and the flatter the pyramids are, 
which form each siugle element, the better the quality, 
the greater the cohesive force and the finer the surface of 
the iron. The character of steel has been found in no way 
different as far as the nature of its crystalline structure 
is concerned. The pyramids of steel vary in size of 
axis and in shape. ‘They are more or less pointed, ac- 
cording to the nature and quality of the steel; they 
are of more or less uniformity in size and relative 
position, according to the mode of manufacture and 
treatment. For steel, the parallelism and regularity of 
the relative position of the crystals is one of the most 
important elements of its quality, and this can be very 
well observed under a microscope of sufficient power. 
We have noted M. Schott’s very interesting researches 
and discoveries with a view of inducing others to follow 
up this interesting study in the same direction. We 
hope by these means to arrive at a co-operation of 
chemical and microscopic research on the qualities of 
iron and steel, aud we have no doubt that the interest- 
ing results already arrived at by M. Schott, and the 
practical advantages which his researches have given 
to him, will be a sufficient proof that much is to be 
gained by a study of the subject. The castings of the 
Ilsder Hiille are objects of the just admiration of every 
visitor to the Exhibition; the jury have awarded a 
gold medal to this exhibit, and merchants from all 
countries crowd the order-books of this one establish- 
ment, while all foundries around are slack in the 


extreme. There are many who ascribe this success to 
a special peculiarity of the iron made at the blast- 
furnaces of Count Stollberg, which is thought to possess 
in itself superior qualities for foundry purposes. This, 
however, is a mistake; the same quality of castings 
can be produced at any spot by a suitable selection of 
pigs, and by a sufficient attention to those elementary 
conditions of success which, although apparently only 
matters of detail, are still of primary importance. To 
collect sound information about these details, to study 
the reasons for the different phenomena which present 
themselves in the foundry, and to arrive at a scientific 
mode of commanding success under all circumstances, 
will make our future foundry practice in a very different 
position to that which it occupies at present. We 
shall have a science instead of a craft, and knowledge 
instead of habit and mere mechanical skill. We shall 
have more intelligence and fewer secrets in the foundry, 
and engineering at large will be advanced in one of its 
most important and, as yet, most neglected branches. 








RECENT PATENTS. 

Tue following specifications of completed patents 

are all dated within the year 1866; aud that year 
should be given in yy ren at the annexed 
‘aang from the Great Seal Patent Ottice, Chancery- 
ane. 
(No. 2947, 4d.) George Crawshay, of Gateshead- 
on-Tyne, and John Thomas, of Neweastle-on-Tyne, 
patent methods of treating the scorie of ores contain- 
ing iron, and processes for refining cast iron, The 
patentees first treat the slag or seoria according to the 
method patented by Mr. John Thomas ‘and Mr. 
Alexander Price, in May, 1866 (patent No. 1403). 
The slag or scoria broken into pieces of a convenient 
size, is smelted in a furnace of the usual construction ; 
this furnace being raised to a high temperature, and 
when sufficiently heated, being charged with materials 
in about the following proportions, viz.: 1 ton of slag 
or scoria; 1 ton of pig iron; 4cwt. of clay, raw or 
burnt ; 5cwt. of chalk or limestone; and 10 ewt. of 
good coke. The patentees state that if the scoria is of 
average quality, such as refinery slag, tap cinder, or 
mill cinder, the above quantities of materials will pro- 
duce 30 ewt. of good iron, which will needs no treat- 
ment preparatory to puddling. When the iron from 
slag or scoria contains those elements which produce, 
when it is puddled, red-short or cold-short iron, the 
patentees remelt it in a blast furnace or cupola, with 
what they term their refining flux. In carrying out 
this process; the furnace is charged with materials in 
the following proportions, viz. : 1 ton of pig iron ; 3 ewt. 
of clay; 6 cwt. of cinder or scoria from some previcus 
smelting (the glassy cinder preferred); some wrought 
iron scraps, varying in quantity from 2 ewt. to 5 ewt., 
aceording to the quality of cast iron required; and 
5 ewt. of good coke. In this refining process the iron 
and fluxes are charged in the usual way, and the tap- 
hole is stopped, so that a bath of flux is formed, the 
object being that the iron, when melted, should fall 
through the flux in a divided state, and should thus 
become cleansed of many impurities. 

(No. 2948, 4d.) George Crawshay, of Gateshead- 
on-Tyne, and John ‘Thomas, of Newcastle-on-Tyne, 
patent methods of refining pig or cast iron by melting 
it in a cupola or blast furnace with clay and iron sla 
as fluxes, a small quantity of wrought iron ora alah 
portion of lime, limestone, or chalk being added in 
some instances. 

(No. 2953, 8d.) James Ingram and Heinrich 
Stapfer, of Manchester, patent an apparatus for test- 
ing lubricants. The principle upon which this appara- 
tus is constructed is that of placing a given quantity 
of lubricant between two frictional surfaces, and then 
measuring the quantity of motion required to use up 
the lubricant, the exhaustion of the latter being in- 
dicated by the rise in the temperature of the rubbing 
surlaces, and the machine being so arranged that when 
this rise of temperature exceeds a certain amount, 
the driving power is thrown out of gear. 

(No. 2957, 4d.) George Crawshay, of Gateshead- 
on-L'yne, and John Thomas, of Neweastle-on-Tyne, 
patent methods of treating titaniferous. iron ores, and 
of utilising the scoria from them, The patentees pro- 
pose first to calcine the ores, and then to throw them, 
whilst hot, into water, so as to disintegrate them, and 
at the same time to convert a portion of the titanic 
acid into titanic oxide. The ores are then to be dried 
and smelted in a furnace of the ordinary construction, 
this furnace, when heated, being charged with materials 
in about the following proportions: 1 ton of titanic 
iron ore; 1 ton of pig or cast iron; 3 ewt. of clay, 
raw or burnt; 4 cwt. of lime, chalk, or limestone; 





and about 15 cwt. of coke, wood, peat, or charcoal. 





The patentees propose to employ the slag or scoria 
from the cniling of the above ores for improving 
other irons which are not titanic, either by using the 
slag as a flux in the puddling furnace, or in any other 
smelting or melting furnace, so that the iron mixed 
with it may become titanised. 

(No. 2973, 10d.) Friederich Wilhelm Diihne, of 
Swansea, and David Thomas, of Cwm Avon, Saibach, 
patent making picks for cutting coals with movable 
points, the handle of the pick carrying a head having 
sockets in which the points are fixed by means of set 
screws. We much doubt whether this is new. 

(No. 2983, 8d.) Thomas Seaville Truss, of 118, 
Fenchureh-street, patents forms of pipe joints. Ac- 
cording to these plans the pipes to be joined have 
external grooves formed in them near their ends, and 
in these grooves are placed elastic packing rings which 
are clipped by rings formed in halves, and bolted 
up so that each ring embraces the adjoining ends of a 
pair of pipes. This isa form of joint which will be 
convenient in many situations. 

(No. 2985, 104) Hesketh Hughes, of Birming- 
ham, patents methods of manufacturing ornamental 
tubes by producing raised designs on their surfaces by 
means of an expanding mandril or tool inserted in the 
tube, and which acts in combination with dies or rollers 
applied 6 the exterior. 

(No. 2986, 6d.) Thomas Page, of the Adelphi, 
patents arrangements of locomotive engines and tram- 
ways for steep gradients. We described Mr. Page’s 
plans on page 12 of our last number. 








TELEGRAPH TO Inp1A vid Russta.—The following are said 
to be the exact terms of the arrangements lately entered into by 
the Russian and Prussian Governments with Messrs. Siemens 
Brothers, of London, and Siemens, Halske, and Co., of Berlin 
and St. Petersburg, in relation to the construction of a new line 
of telegraph between England and India through their respec- 
tive territories. The latter firm have for many years been 
under contract with the Russian Government to maintain their 
lines of telegraph in working condition, one of the ners re- 
siding for that purpose at Tiflis, in the Caucasus. The Russian 
Government have now agreed to give a right of way through 
Russian territory, free of cost, and a concession for working a 
new line of telegraph and stations for twenty-five years from 
the date of opening. The Government yield to the company 
their right of forwarding messages to and from India upon the 
Imperial Telegraph lines, and engage to hand over to the com- 
pany all such wanes touching Russian territory for transmis- 
sion over its lines. ‘The company is to work the line by means 
of its own officials, In return for these privileges the Russian 
Government exact a royalty of less than one-third of the exist 
ing internal tariff—that is to say, a royalty of five francs per 
message, which is to be diminished rateably as the through 
tariff hetween England and India is diminished from the exist- 
ing rate of 511s. On the other hand, the Prussian Govern- 
ment engage to construct and to maintain two special lines 
through North Germany at their own expense, and to hand 
them over to the company for the period of twenty-five years. 
For these services of construction and maintenance, and for the 
privileges mentioned in the concession, the Prussian Government 
charge 24f. per message, to be reduced as in the case of Russia, 
in the event of the through tariff being reduced. All messages 
to and from India, touching German territory, will be handed 
over by the German officials to the company for transmission 
over its lines. A right of landing cables on German territory is 
_ to the company. As there are no private telegraph lines in 

ussia or in Prussia, the company will enjoy a complete mono- 
poly of all the through messages. The Electric and Inter- 
national Company also agree to lease two wires of the cable 
lately laid to Hanover, to the company. The British Govern- 
ment assist the whole arrangement and engage to give every 
facility for the transmission of messages over the lines 
which they work in Persia between India, Ispahan, and 
Teheran, The Persian line in British hands consists of 
two wires, and works very well. The British Govern- 
ment also promise to reduce the tariff over the Persian 
lines and the Persian Gulf cable so soon as an increase 
of messages shall occur in consequence of the new line. 
The Prussian and Russian Governments permit the transmission 
of half messages to and from India of ten words each at half the 
present tariff, and it is expected that the same concession will 
be made by the British Government. At present no message 
can be charged at less than 20 words. The company will lay a 
submarine cable in the Black Sea, 280 miles in length, between 
the Crimea and the Circassian coast. tar of these several 
arrangemerts, an cm een company will hold and work an un- 
interrupted line of telegraph from England to Persia, the line 
from Teheran to India being already in the hands of the British 
Government. The few sections of the line which consist of 
submarine cables are Jaid in shallow water, where repairs ¢an 
be effected without delay or difficulty. The cost of land lines 
is only one-third or one-fourth that of submarine lines, and the 
great interest which the respective Governments - possess, 
through whose territories it is proposed to pass, that their 
countries should form the telegraphic highway to India and the 
East will, it is considered, ensure the efficient tenance of 
the contemplated communication. Negotiations are in 
with the Persian Government for an inde line in the 
company’s hands between the Russian frontier and Teheran. 
Immediate steps will be taken to raise a portion of the capital 
in England to commence the work. 

Vicror1a.—T his important Australian colony is shown by a 
recent return to possess 525 , 79 telegraph stations, 
and 277 miles of railway. The value of the gold exported from 
the colony from June, 1851 to the close of 1865, was computed 
at no less than 144,144,100/, ; 
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FLORIDA AND CUBA CABLE. 














WE noticed in a graph in this paper the week before last, 
the departure, for Cuba, of the Narva, a steamship which had 
— ome wy the my me -< — Percha and 

elegraph Works Com (Limited) for the pur of layin 
the Toads and Cuba rable. The Narva is ciemee Giana a 
1280 tons burthen and 140 horse-power, and she has been com- 
pletely fitted up with apparatus for laying and picking up the 
cable, under the direction of Mr. F. C. Webb, who has gone 
out in her as engineer in charge of the expedition. The Narva 
will altogether carry out about 1700 tons of dead weight. 

The Florida and Cuba cable will consist of two sections, one 
extending from Cuba to Key: West, and the other from. Key 
West to Romania in the Gulf of Florida. The quantities of cable 
taken out by the Narva for these two sections, and their weight 
per mile, are.as follows: 


Cubu and Key West Section. 


Weight per mile. 
ee 12 tons 
45, 
2.1 » 


9 miles of thick shore end... 
= medium ... oes 
8% Cs, main cable 

Total 


Key West and Romania Section. 
Weight per mile. 
2 miles of shore end ose eee oo» 4} tons. 
: w .. oa ite mo BS @ 
130 main cable a «a Bh 
Total 133 miles. 


The weight of the copper conductor of the cable is 107 lb. per 
knot throughout, and that of the insulator, 166 lb. per knot. 
Of the thick shore end, above mentioned, as weighing 12 tons 
per mile, the greater length will be laid at the Key West end of 
the Cuba and West section, the remainder being, of course, 
laid at Cuba. To the thick shore ends will be joined the 
medium-sized cable, whilst the main length will be lighted 
as stated above. The special feature of the expedition is that 
from the nature of the ground—if that be a correct term to 
apply to the bottom of the sea—the main Cuba and Key West 
section will have to be spliced to a previously laid and buoyed 
shore end in 300 fathoms of water—-a feat in telegraphic en- 
gineering which has hitherto never beea performed. The opera- 

will also be rendered more difficult by the fact that the 
buoys will be situated in the Gulf-stream, and that they will 
thus be liable to be shifted. In laying the cable, the commence- 
nent will be made at Cuba, by depositing the shore end there. 
This having been Jaid the sea end will be buoyed, and the Narva 
will depart for Key West, and the shore end having been de- 
posited there also, the splice with the main cable will be made, 
and the latter will be payed out from Key West towards Cuba. 
On i at the spot where the Cuba shore end was buoyed, 
this end will have to be picked up, and, as we have already 
stated, the splice made between it and the min cable in a depth 
of 800 fathoms water, This will be a difficult tion—very 
different from splicing a picked-up end toa cable on board the 
vessel, as inthe case of the Atlantic cable—but Mr. Webb has 
no doubt about able to perform it successfully. The Cuba 
and Key West having been laid, the Key West and Ro- 
mania portion will be laid in a similar way. 

The cables are coiled on board the Narva in two large circular 
tanks, which were constructed and erected in sttu by the Thames 
Ironworks Company. In each of these tanks the central 
Newall’s cone, around which the cable is coiled , instead of being 
of wood as has been usual, is made of iron plates in the 
same manner as fest of the tanks, and the latter thus have 

advantages of this arrangement are, 
that the quantity of which has to be carried in each tank 
to keep the cable is lessened, and that the interior of 


109} miles. 





each cone forms a convenient space, in which ropes and other 
articles can be stowed. The tanks are well secured in their 
places by struts extending from them to the sides of the vessel, 
and the water in them is kept from shifting by the cable in each 
being covered down by a strong deck of planks well caulked. 
When the cable is being payed out from either of-the tanks 
it will be led up between the central cone, and rings placed 
round it according to Mr. Newall’s patented plan, one ring being 
fixed around the upper part of the cone,’ and another being ad- 
justable at various heights, so that it can always be kept a short 
distance above the coils of cable in the tank. In the case of the 
Great Eastern and other vessels in which Newall’s rings have 
been employed, these rings were only held in place by ropes and 
other temporary supports, but in the case of the Narva, Mr. 
Webb has had the rings fitted up in a more perfect manner. 
The rings themselves are formed of wrought-iron gas piping, 
and the upper one of each tank is securely supported by struts, 
also formed of gas pipe. The lower or movable rings have each 
telescopic radial arms of gas piping extending from them, the 
sliding portion of each arm being capable of being fixed by a 
set screw; and each ring can thus be oo at any desired 
point by setting out these arms against the sides of the tank. 
From the tank the cable will be taker. over a guide quadrant 
of cast iron fixed above the deck level, and thence it will be led 
to the stern of the vessel, passing round the brake drum and 
under the dynamometer sheave on its way. The brake used is 
arranged on Mr. Amos’s self-adjusting plan, but the adjusting 
levers are so supported that they can, when required, be dis- 
connected, and the brake converted into an ordinary differential 
brake worked by hand. The dynamometer employed, which 
has been designed by Mr. Webb, is of very simple construction, | 
as will be seen from the annexed engraving of it. It consists 
merely of a lever formed of —— iron bracing, and having 
arms in the proportion of 5 to 1, the fulcrum of this lever being 
carried by brackets bolted tothe deck. The shorter arm of this 





lever carries a shaft, on the overhung end of which is placed a 
sheave, under which the cable passes; and the end of the longer 
arm is connected by a link with a Salter’s spring balance placed 
above it. The longer end of the lever is also connected to the 
piston rod of a piston moving in a small cylinder bolted down to | 
the deck, this cylinder containing water. The two ends of the 
cylinder are connected by a — fitted with a cock, and by 
opening or closing this cock more or less resistance can be 
offered to the passage of the water from the one end of the | 
cylinder to the other, and consequently more or less resistance 
opposed to the motion of the piston and of the dynamometer arm. | 
he object of this arrangement is to steady the lever and keep 
it from moving too quickly. The cable is led from the brake | 
apparatus down under the dynamometer sheave, and up again to | 
the stern sheave at such an angle that an upward strain of 1 ton 
on the cable exerts an upward strain of 10 cwt. on the dynamo- 
meter sheave, and this strain is again reduced by the action of | 
the lever to one of 2 cwt. on the spring of the spring ce. | 
The picking-up machinery presents several points of novelty. | 
The cable to be raised, or rope to be hauled in, is led over a | 
sheave supported by timbers extending out beyond the bows of 
the vessel, and is conducted over guide-pulleys to the dram of | 
the picking-up . This dram, which is cast in one piece 
with the rake dram, is fixed upon the overbung end of the | 
main shaft, which is carried by ings in a strong frame. The 
picking-ap drum is driven by a pinion acting on internal | 
ring, that ion of the dram surrounding this gearing 
ing encircled by the brake-strap. Thi: employment of | 
internal instead of external gearing enables the amount of the 
overhang of the drum to be made less than it otherwise would 
be, to the extent of the width of the teeth. After the cable 
which is being picked up has been taken several turns round 


the picking-up dram, it is taken round a smaller drum which 


takes up the slack, and keeps the cable constantly bearing tightly 
on the picking-up drum. To enable it to do this effectually, the 
small drum is driven at a slightly higher surface speed than 
the larger drum, so that a small amount of slip is constantly 
taking place between 1t and the cable as the latter is hauled in. 
In some cases, however, it will be nec to out lengths 
of cable from the picking-up gear, and when this is being done 
the higher surface speed of the “follower” would be a disad-. 
vantage, as it. would cause s'ack to be accumulated between it 

and the larger drum. To avoid this, arrangements afe pro- 
vided for throwing the follower out of gear, and retarding its 
motion to any required extent by means of a brake, when the 
cable is being aid out. The picking-up machinery is driven by 

a pair of oscillating engines supplied with steam from a boiler 

on deck. Altogether, the arrangements for laying and picking 

up the cable are very complete, and as the machinery is in ex- 

perienced hands, there is every reason to believe that the 

expedition will be a success. We may add, that we expect at 
an early date to be able to place before our readers an account 

of the laying of the cable. 








Ratuways tn Hottanp.—The Dutch Government has just 
adopted a decision which is calculated to notably increase the 
importance of the Datch railways. For a long time past works 
have been projected for the construction of a bridge between 
Meerdyk and Willemsdorp. This work, which will directly unite 
the railway network of the Low Countries to the Belgian and 
French lines, will involve a rather considerable outlay, and the 
States General have hitherto left the question undetermined. 
The Government has, however, just presented a law which de- 
termines in principle on the construction of the Meerdyk bridge, 
and applies to the Chambers for a first credit of 20,000/., which 
is to be devoted to the commencement of the works. The 
whole estimated cost of the bridge is 814,8002, as its length is 
14 mile. The greatest depth of the water crossed does not ex- 


| ceed 21 ft. or 22 ft., but the nature of the ground will render 


the establishment of the necessary piers difficult and costly. It 
is expected, indeed, that the works will extend over five or six 
years. 

Monitors FoR Bompay.—We are able to state upon 


authority that the “ proposed monitor for Bombay,” of which an 


illustration vey Se ce in a contemporary, will not be 
adopted by the Government. It was professedly designed at 
the Thames Ironworks, and differed but little from the Ameri- 
can type, except in having twin screws and solid armour. The 
monitor which will be built for Bombay will be constructed 
from the designs of Mr. E. J. Reed, the Chief Constructor of 
the Navy, and will be similar to that to be made also upon bis 
plans for Melbourne. The turret will be surrounded, to a cer- 
tain height, by an armoured breastwork, as represented in the 
design which Mr. Reed produced during the recent monitor dis- 
cussion at the Institution of Civil Engineers. 

New Yorx.—In 1866, 1640 American ships, of an aggregate 
burthen of 990,116 tons, and$3187 foreign ships, of an te 
burthen of 1,776,318 tons, entered the port of New York. ‘The 
number of ships which cleared from the port in 1866 was 
1201 American, of an te burthen of 799,082 tons, and 
3205 foreign, of an aggregate burthen of 1,813,128 tons. The 
value of the goods imported into and exported from New York in 
1866 was as follows: Under the American flag, 144,051,506§ ; 
under foreign flags, 438,458,614§. 

AMERICAN Steam NavicaTion.—The American company, 
which has established a steam line between California and 
China, will soon have five steamers at work, viz., the Great 
Republic, the Celestial Empire, the America, the Niphon, and 
the Colorado (which opened the line). Each of these steamers 
is about 4000 tons burthen. 
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HOLLEY’S PROCESS OF CASTING BESSEMER INGOTS FROM THE 


BOTTOM. 


BY A. L. HOLLEY, PENNSYLVANIA STEEL WORKS, HARRISBURGH, U.S. 
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Tue engravings represent a plan of casting a group of sound 
Bessemer ingots at one pouring, developed and patented by Mr. 
A. L. Holley, superintendent of the Pennsylvania Steel Works, 
Harrisburg, U.S. 

The five to seven tons of steel in a Bessemer ladle are com- 
monly turned into twenty or thirty moulds, through a nozzle 
1}in, to2in. in diameter. To prevent the steel from boiling 
over in the moulds, even this small stream must be frequently 
throttled or stopped. The results are as follows: 

1st. The steel in and about the nozzle often chills, so that a 
large scull is formed in the ladle. This is especially the case with 
mild, soft steel, which chills rapidly from its want of carbon. 

2nd. The long time occupied in passing to and from so many 
moulds, and filling each separately, aggravates this tendency of 
the steel to chill. 

3rd. It is often impossible to shut the stopper quite tight upon 
the nozzle, when it has once been opened, so that much scrap is 
formed on the outside of the moulds and on the ground. The 
stopper not unfrequently burns off or gets fast open, thus 
causing excessive spilling and scrap, besides filling the moulds 
80 —v that the ingots are cracked, or piped, or otherwise un- 
sound. 

4th. The stream of steel usually spatters upon the insides of 
small moulds, thus cutting the moulds, and also forming scales 
which never perfectly unite with the body of the ingot, but ap- 
pear as seams when the steel is further manufactured. 

5th. It is difficult—practically impossible—to make a large 
number of small ingots of the same weight by teeming them into 
the tops of the moulds, especially when the ladle stopper works 
badly, because, on account of the boiling of the steel in the 
moulds, its true level cannot be determined, and an excess is let 
in to ensure any given weight. This excess appears in the form 
of fag ends, which are unfit for further use, éxcept as scrap. In 
the production of 1000 tons of rails, there is a certain minimum 
weight of ingot. The 10 1b. or 12 1b., or often 30 Ib. or 40 lb., of 
each of the 4000 ingots in excess of this minimum are a waste 
of 20 tons to 50 tons or more of marketable steel. 

Mr. Holley remedies these defects by casting from five to nine 
or more ingots, rapidly, through a large nozzle, at one teeming. 
The steel is poured into a central sprue mould (which also 
forms a marketable ingot), and thence ses through small 
sprues into the bottoms of the surrounding group of moulds. 

he steel rises in the surrounding moulds to a fixed vented 
stopper, so that any number of ingots can be cast of precisely 
the same length and weight; or the length can be varied in a 
given mould, by changing the height of the stopper. 











Ingots thus cast are square and sound at the top as well as at 
the bottom, and they are more free from cracks and external 
honeycombs and much smoother than ingots cast from the top. 
Excessive spilling is avoided, and as the fade is quickly emptied, 
less scull or scrap is left in it. 

Fig. 1 represents a vertical section through a group of five 
ordinary cast-iron ingot moulds, a, b, c, d, e; ahd Fig. 2, a plan 
of the same, standing on a “ distributor,” #£ The distributor is 
simply a moulder’s flask filled with loam, in which the spruce or 
runners, g, h, are moulded. The central mould, }, into which 
the steel is teemed, is higher than the surrounding moulds, so 
that when the latter are full, the steel continues to rise in the 
central mould, thus forming a head or riser, and promoting 
the soundness of the surrounding ingots by ‘‘ferrostatic” 
pressure. 

If the stream of steel were to fall into the mould, a, it would 
cut pd the loam around the Passage, J, and cause much scrap. 
One of the principal features of this invention is the prolongation 
of the central mould, 0, into the flask at 7, so that the stream of 
steel falling from the ladle into it may strike on the flat hard 
bottom, 7, and thence pass laterally into the sprues. 

Another important feature of this invention is that not only 
the body of the central sprue mould, but the distributing basin 
or reservoir at the bottom of it, contain ‘together a marketable 
ingot. A small, high sprue like that used by founders in casting 
rolls and guns from the bottom, would not form a marketable 
ingot, but would be a large piece of scrap. 

The distributor, 7, may be moulded in any suitable manner: 
that employed by Mr. Holley is shown by Fig.3. The flask is 
turned bottom upward upon a follow-board, *; the patterns, 2, 
m,n, are set upon the follow-board, and good loam, by preference 
mixed with a little fire-clay and ground crucibles, is rammed 
into the flash. The bottom plate, o, Fig. 1, isthen cottered to 
the flask; the flask is turned over, the patterns, 7 and n, are 
withdrawn upward, and the patterns, m, are withdrawn into the 
space left by the pattern, The whole is then thoroughly 
dried in an oven, when it is placed in the casting-pit, and the 
ingot moulds are set upon it. A man anda boy can mould from 
ten to twelve distributors in a day, depending on the number of 
moulds and the convenience of cranes and ovens. From two to 
four groups of moulds will hold a 5-ton ladleful of steel. 

A convenient mode of stopping the tops of the surrounding 
moulds is shown at Fig.1. The plug or stopper, p, is a mass of 
loam, made and dried like a core, vented with small holes, and 
suspended in the top of the mould by a rod passing through the 
shank of the anchor that holds the core or stopper together. A 











little loam is pressed around the stopper, to prevent the steel 

from running up between it and the side of the mould, and also 

to hold the stopper down. To cast ingots of different lengths, 

ag with shanks of different lengths are used, as at p and g, 
ig. 1. 


All stoppers, irrespective of the length of shank, are moulded 
in the box, Fig.6. The anchor, r, is set in the shank projecting 
through a hole in the bottom of the box. Loam is then rammed 
in, vent-holes are pricked, and the box is turned bottom upward, 
when the stoppers and anchor together slip out upon a plate, and 
are carried to the oven. Various other means of stopping the 
tops of the moulds have been employed with success. simple 
perforated iron Fiate, daubed with loam and wedged upon the 
top of the mould, answers well if kept down to a bearing. 

Fig. 4 is an elevation, and Fig. 5 a plan, ofa group of moulds 
for boiler-plate slabs, standing around a central conical mould. 
The plate slabs being of uniform thickness at top and bottom 
(to prevent excessive trimming of the rolled plate), the moulds 
must be in two parts to let the slab out. A group of three com- 
pound moulds, vented by loam plugs or stoppers, are fastened 
together by a single band and wedge, when they may be lifted 
as one mould, and set upon one end of the distributor. The 
other moulds are set upon the other end, and the seven ingots 
are cast at one teeming. The plate ingots vary in weight 
250 lb. to 800 lb., a part of the variation being in the thick- 
ness, but the ribs upon the moulds are so proportioned that the 
external thickness of all moulds is the same, so that any mould 
will stand upon any part of the distributor. __ 

It has long been customary in iron founding to form the 
various parts of a loam mould, for instance, the mould fora gun, 
in such a manner that the mould shall be filled from the 
bottom, or, as in case of a chilled roll, to form a mould partly of 
loam and partly of an iron ¢ ill, with sprnes so arranged that 
the mould will be filled from the bottom. In these cases, how- 
ever, the mould, the sprue, and the place or reservoir into which 
the liquid iron is received, and from which it is distributed, con- 
stitute together one mould, and are formed in one flask, or its 
equivalent, The peculiarity and value of Mr. Holley’s inven- 
tion lies in the fact that the ingots are cast in ordinary inde- 
pendent cast-iron moulds, while only the small and easily 
moulded sprues are formed in loam. The distributor is an in- 
pendent apparatus or machine for distributing liquid iron or steel 
to ordinary independent moulds of all forms or sizes. 

This method of casting ingots was successfully introduced b 
Mr. Holley, at the Bessemer Steel Works, at Troy, U.S., 
has been adopted by the Pennsylvania Steel Company. 
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DRAINAGE OF BOMBAY. 

Tue sanitary requirements of Bombay were very 
forcibly brought to the notice of the Board of Con- 
servancy in 1852 by Mr. H. Conybeare, who stated, in 
a report of that date, that, with reference to the street 
drainage, open drains abounded in the native town to 
an extent believed to be unparalleled elsewhere. 
‘These open drains, he said, or rather uncovered recep- 
tacles of filth, were the open side gutters by which 
nearly every street in the native town was polluted. 
These did not deserve the name of drains ; thére was 
seldom any perceptible motion in the liquid contents 
of the majority of them; they were merely an inter- 
val of from 1 to 2 ft. in width left between the kerb- 
stones of the streets and the foundations of houses; 
they were not regularly sloped, but followed the incli- 
nation of the several streets; they were not paved at 
the bottom, and the seavengers’ people, in cleaning out 
with their shovels any solid matter that may have been 
thrown into them, constantly stirred and scraped up 
the mud beneath, so aS still further to incréase the 
irregularities of their channels, and render them still 
more unfit for the performance of the function of a 
drain. These side gutters could therefore only be 
considered in the light of continuous open cesspools, 
extending along the whole length of nearly every 
street in the native town, and rendered more objec- 
tionable than ordinary cesspools by the circumstance of 
their being in actual contact with, and soaking into, 
the foundations of the whole street frontage of each 
house. In 1864, since which time these drains have 
not been improved, Dr. Leith, when reporting on the 
sanitary state of the island of Bombay, thus refers to 
the state of these drains: “The side gutters are, from 
“ their want of fall, ill adapted to pass on what they 
“receive, and there were few streets in which there 
‘was not seen, in those that were open, black stag- 
“nant mud. Some of these gutters are lined with 
“ half-dressed stone, and. have flat bottoms; others 
“have only the curb stone on one side and the wall of 
“the house along which they pass on the other, and 
“no m bottom, so that much of what enters 
“them is absorbed by the ground. ‘These are not 
“ merely the remains of former days ; both kinds are 
“now seen being constructed in Khetwaddy and else- 
“where.” ‘This being the present state of the sani- 
tary arrangements for Bombay, it cannot be denied 
that a perfect and comprehensive system of main 
drainage is, above all others, the one great desidera- 
tum for that town, and, accordingly, Mr. Russel 
Aitken, the executive engineer to the municipality, 
has recently submitted a scheme to the Municipal 
Commissioner of Bombay, having for its object not 
only the complete drainage of that city, but also the 
reclamation of about 150 acres of land by filling up 
the area of low ground lying between Bellasis road 
and Khetwaddy, which, being only from 2 to 3.ft. above 
mean sea level, is at present under water during the 
monsoon. 

Referring to Bombay in 1855, we find that at that 
time it contained very few private cesspools, as they 
were only allowed in districts where no public drains, 
either open or covered, were provided, and even in 
these instances their use was restricted to the recep- 
tion of liquid sewerage alone, all solid fecal refuse 
being daily carried away in baskets by the sweepers or 
nightmen. The method of disposing of the solid fecal 
refuse was as follows: By regulation, it had been 
enacted that all privies should be situated in the rear 
of the houses to which they belong, and, with few ex- 
ceptions, they were so. Aecess was obtained to them 
by means of narrow passages called gullies. A single 
gully sometimes ran along the rear of two rows of 
1ouses facing to different streets, but placed back to 
back, and forming one block, that gully being common 
to all the houses of both rows. In other cases, gullies 
running directly from the street to the rear of each 
house, were common only to the two houses which 
they separated. During the few years prior to 1855, 
the gullies were very generally paved and sloped, the 
centre of the gully being made lower than its side, and 
the whole passage being given a sufficient fall to the 
nearest drain. ‘The object of these paved passages was 
two-fold: to convey along a non-absorbent surface the 
scanty slops and wastage water of the houses to the 
drains, and also to serve as a passage to the halalcores, 
or nightmen, who daily carried away in baskets (one 
of which, partially filled with straw, was expected to 
be always placed under each privy) the solid frcal 
refuse of the inhabitants. These gullies, when once 
paved, were daily cleaned by the bench’s scavenging 
contractor, and daily inspected by the peons of the 
overseer’s department, who reported for summons to 
the overseers of the divisions all parties whose privies 





were unprovided with baskets, or otherwise in a dirty 
state. 

The native town of Bombay naturally admits of 
three great physical subdivisions: 1st, the Old Town 
districts, regularly laid out into streets, and built on a 
rocky swell facing the harbour; 2nd, the Oart dis- 
tricts, occupying, as the name implies, the site of 
cocoa-nut plantations, which have beco medensely and 
irregularly covered with houses, without having ever 
been laid out into streets or intended for a town, and 
built on a gentle swell of littoral concrete or recent 
sand-stone, facing Back Bay; and 3rd, the New Town 
districts, regularly laid out into streets, and built on 
the low clay ground, generally below high-water mark, 
that lies between the two swells on which the Old 
Town districts and the Oart districts are built, and 
consequently much further removed than either of 
them from the sea margin. The sea-beach used for- 
merly to be the only place of ultimate deposit for the 
contents of the sweepers’ baskets ; those of the Oart 
districts being emptied on the beach at Back Bay, and 
those of the Old Town on the harbour sea-beach at 
Chinch Bunder. But the New Town districts being 
much further from the sea than either of the former, 
the sweepers employed there frequently emptied their 
baskets in the first dark corner they could find. Pre- 
vious to the general introduction of supervision by 
the overseer’s department, many of the gullies were 
nothing better than extensive cesspools, never cleaned, 
and several feet deep in nightsoil, their contents 
being seldom removed by any other agency than that 
of the monsoon. The general paving and regulation 
of the gullies had, therefore, the immediate effect of 
greatly augmenting the quantity of nightsoil removed 
from the native town; and the difficulty of disposing 
6f it was proportionably increased, owing, in the first 
place, to the greater distance (often exceeding a mile) 
the halalcores had to walk before finding a place for 
the deposit of their sweepings, and which induced 
them, whenever they found themselyes unwatched, 
to cast down their burden in the. first dark corner 
they found, thereby much increasing the difficulty 
of keeping the town clean—and this was particularly 
the ease in the New Town districts, on account 
of their greater distance from the sea-beach; and 
secondly, on reaching the sea, the sweepers were 
in the habit of flinging down the filth barely 
within the line of water, to be scattered in all directions 
along the shore, thereby occasioning a most horrible 
nuisance, which would have been obviated if the soil 
had been at once flung into the deep water. Captain 
Crawford, when enlarging on the “most horrible 
nuisance” arising from the then existing method of 
flinging down the contents of the sweepers’ baskets on 
the sea-shore instead of into deep water, pointed out 
that the extension of Boree Bunder would remedy the 
nuisance at one point only; that Back Bay must be at 
once rejected as a point for throwing out nightsoil 
into the sea, as it was little more than a dead water, 
but that some prominent point should be selected for 
the purpose; such as the extremity of Colaba or 
Malabar Point, from which it might be got rid of into 
the open ocean at once. In accordance with that 
officer’s suggestions, a receiving station for the con- 
tents of the sweepers’ baskets was established, in 1847, 
at Khara Tank, whence they were conveyed in night- 
soil carts, and cesspools were constructed on the Flats. 
The establishment of the Khara Tank receiving station 
did not, however, even during the fair-weather months, 
sensibly diminish the nuisance in Back Bay, as all the 
sweepers’ baskets of the Oarts districts continued to 
be thrown there. The night-carts from the Byculla 
schools, the hospital, the jail, and the large public 
necessary at Sonapoor, were still emptied there, and its 
establishment (and that of the nightsoil carts) had the 
effect of materially increasing the nuisanee at Back 
Bay during the monsoon, as at that season the cess- 
pools on the Flats were under water, and the seven 
new nightsoil carts had to be emptied on the Back 
Bay beach. 

We will not attempt to follow Mr. Conybeare 
through his arguments on the several methods at that 
time proposed for remedying the existing nuisances ; 
but, with reference to a suggestion that the soil should 
be conveyed to the sea by means of sewers, we find 
that he stated, “ This method of disposing of the night- 
“soil is clearly out of the question at Bombay.” 

One great sanitary improvement has recently been 
effected in Bombay, by the construction of a covered 
drain across the Flats, which was opened in January 
last. This new drain is diverted from the old one 
where the latter comes out on the Flats, at the west- 
end of the over-bridge on the Ballasis road, and it rans 
thence in a direct line to Love Grove, where is the 





outfall into the sea. Its length, as far as the pumping 
engines, is 8300 ft., and from the pumping engines to 
the sea 900 ft.; it is 4ft. broad and 5 ft. high, and 
has the form of an arched culvert with invert. The 
fall is equal to 3 ft. per mile, excepting at the part be- 
yond the pumping engine, where it is 1 ft. in 100. 
The work and material employed in constructing this 
drain were as follows: quantity of rubble, 7500 cubic 
yards; brickwork, 1600 cubic yards; excavation, 
46,000 cubic yards; and refilling, 32,000 cubic yards. 
An area of about 1000ft.,had to be excavated six or 
eight times, the wet and soft condition of the clay soil 
causing the sides to slip in over and over again; and, 
during eight days, though there were 2500 men em- 
ployed at the excavation, the work made no advance 
whatever, notwithstanding which, the contractors 
managed to complete the drain three months before 
the specified time. The works were begun on the 
4th October last and gave constant employment to from 
2300 to 2600 men. There are in the course of the drain 
27 ventilating shafts and manholes, 300 ft. apart. The 
sewage will, by this new drain, be carried right out 
into the open sea. Two 20 horse-power engines have 
been fitted up, capable of working two powerful chain 
pumps, or more if necessary... The water will be turned 
from the old drain into the new, and the old drain is 
to be eleaned out and-cemented over, and used as a 
flushing sewer during the monsoon. The new drain 
will not be used during the monsoon months, and will 
not be in any way needed, for the Flats at that period 
of the year are usually covered with several feet of 
water, which keeps down all unpleasant odours. Now 
that the objection to the use of the Flats for building 
purposes is removed, it is expected that, beyond doubt, 
that large space of open ground, pleasantly exposed 
to the sea breeze, will afford some sites for new build- 
ings, and for an extension of the suburb in that 
direction. 








ENGINEERING SCHEMES—PRESENT AND 
FUTURE. 
To rH Eprror or ENGINEERING. 

Srr,—An immense field of operation is now. open for develop- 
ment of enterpriseand employment of capital and labour, the latter 
unfortunately at present begging for employment. If properly 
concentrated on useful objects, this talent must certainly benetit 
the general community, and advance the cause of civilisation and 
commercial prosperity. ‘* How not to do it” has had too much 
sway and control for many years past, and “ It can’t be done” 
has been the obstructive cry of parties, political and otherwise. 
Take, for instance, the Isthmus of Suez Canal, which was at- 
tacked on all sides as absurd and impossible, and which now is 
fast approaching success and completion, The cutting through 
the Isthmus of Panama, so long talked about, will soon follow 
as a great fact, and Mexico and Brazil wiil become the great 
countries for emigrants from the New and Old World, when the 
North Pacific and North Atlantic Oceans are connected by 
water channel through the Isthmus of Central America. 

The formation of a submarine tunnel from Folkstone to Cape 
Grisnez is the next undertaking to be carried through, so as to 
establish unbroken railway traffic and speedy communication 
between England and the Continent. It has been said, “ It 
can’t be done ;” but this is only the opinion of a few, possibly 
interested in offering opposition. It can be done, and well done, 
if proper means, plans, and appliances are used, and a splendid 
triple arch tunnel, with double lines of rail in each, could. -be 
constructed with perfect ventilation, and lighted by gas, the 
average journey through of trains being accomplished in half an 
hour under the ocean. It has been objected that the first cost 
would be excessive, say sixteen millions sterling, but the revenue 
from traffic (at least twenty times increase of the present) would 
compensate for this—say from three to four millions annually; 
and it is not necessary that the outlay should be paid ieamediotile . 
but be spread over a period of thirty or forty years, and paid by 
a sinking fund and compound interest, England and France 
dividing the responsibilities, each country being naturally bene- 
fited and advantaged, and the cost would be fairly and equally 
divided. The engineering difficulties which may exist are not 
such as would in any way defy modern engineers and con- 
tractors, and a period of three or four years would suffice to 
open the submarine passage, by which time our connexion with 
the Indian railways would be completed, and an unbroken line 
from London to India be established. 

Another great project has for several years been discussed, 
praised by some, ridiculed and abused by others, the latter con- 
sidering it impossible and ridiculous, because not understood. 
This is the proposed reclamation of the Goodwin Sands, now a 
waste pit of destruction to ships, crews, and cargoes, upwards 
of one thousand millions sterling (valued by proper authorities) 
having been lost and swallowed up in these quicksands. By 
judicious arrangements the whole area could be enclosed per- 
manently, and form a splendid harbour of retreat and refuge, 
together with a recovery of at least a hundred millions sterling 
of buried wrecks from the close-packing sands, which act as 
preservatives to sunken ships and cargoes (by close pressure 
and exclusion of destructive agencies). The estimated outlay 
for enclosing the sands by iron piles and iron sheet panels would 
be thirty millions sterling, to be repaid in thirty years or sooner, 
if the salvage of wrecks and cargoes are within the range of 
calculation. 

These are not idle dreams, but steady and deliberate opinions 
of practical men, and I have had myself a range of thirty years’ 
hard work and experience on the largest works yet done. 

Yours respectfully, 
PRACTICAL. 
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FLOATING BRIDGES. 


One of the most interesting problems with which 
the engineer can grapple, provided only it be not 
altogether hopeless, is that of water-borne bridges. 
An iron tube or tunnel, resting directly upon the 
water, would require no piers, with their costly 
foundations and masonry ; and, being supported along 
its entire length, it would not require to possess the 
great strength of girders, eee openings of from 
200 ft. to 450 ft. or more. On the other hand, are the 
instability of floating bridges, especially where the 
water is liable to great disturbance from storms, their 
obstruction to navigation, and, where they rise and 
fall with a considerable tide, the difficulty of connect- 
ing them with lines at a fixed level on shore. At first 
sight these difficulties appear insurmountable, and we 
shall not, indeed, contend that they are not so. But 
the whole question is one requiring the most minute 
consideration, and should means Fe found for over- 
coming the apparent impossibilities, none would deny 
that the system of floating bridges would take iis 
place as one of the most remarkable achievements of 
our profession. At any rate, it is safe to say that all 
the more wonderful triumphs of engineering, such as 
have lent such lustre to our later professional annals, 
have been won in the face of obstacles which had been 
previously regarded as insurmountable. Indeed, none 
of us know, beyond a comparatively limited range of 
ascertained facts, what is “impossible.” The term is 
much oftener based rather upon our own habits of 
thought than upon any irrefutable knowledge of the 
laws of nature. The younger engineers, who are more 
disposed to take everything, as they find ft, as an 
ordinance of nature, and who, even with the strongest 
efforts of imagination must fail to realise the apparent 
impossibilities originally in the way of nearly all 
great inventions of modern times, will not be able to 
comprehend how thoroughly hopeless, at one time, 
were steam navigation, railway locomotion, and electric 
telegraphy. Nor is it certain that they can estimate 
the force and point of the practical criticism which 
once showed that the thin sides of the tubes of the 
Britannia bridge would crumple up like leather, or that 
the serew propeller could never obtain a proper hold 
upon the water ; or that concrete, especially when shot 
in its semi-liquid state into the sea, could never form 
substantial stone, or that melted iron couldnever be con- 
verted into steel by merely blowing jets of air through 
it, or that telegraph cables could never be laid, and 
certainly not be brought up and spliced, in two miles of 
water, or that any one of a hundred later achievements 
which we now know to be perfectly practicable, were 
conspicuous impracticabilities. Nor was it alone the 
mere blush of novelty, nor as hastily viewed, the 
— incompatibility of these propositions with 
ordinary experience, that at one time condemped them, 
for there were excellent reasons, in plenty, always 
ready, to show that they could never possibly succeed. 
It is possible, then, that it may be so with the question 
of floating bridges. 

The first consideration is the form of such a bridge ; 
and the engineer would, no doubt, adopt the tubular 
form, of either rectangular or circular section. The 
latter would offer advantages over the former, not only 
as enclosing the greatest sectional area with the least 
weight of iron, but as being equally strong in all 
directions. Supposing expansion joints, or ball and 
socket ee to be sequieud, and it is easy to under- 
stand that in some cases they might be, the circular 
form would of course be the most suitable. At the same 
time this, or any other form, would require to be well 
ballasted, or weighted at the bottom, to prevent too 
much rolling, and deep keels would be useful, if not, 
indeed, indispensable to the same end, and possibly 
out-rigged floats might also be desirable. 


The tube, apart from the mere consideration of the 
clear roadway for trains, would require to be so large 
that its own weight would be well within its own dis- 
placement if immersed. A 16 ft. tube would, if wholly 
immersed, displace 201 cubic feet, or about 5% tons 
of sea water per foot run, and as its external circum- 
ference would be but 51 ft., it would not, even if made 
with a double skin, and with a weight of iron in all 
equal to 1 in. plates throughout each skin, weigh even 
2 tons per foot; nor would all extra weight probably 
increase this beyond 2 ton, so that the tube would 
float, like the cigar ship of the same diameter, one half 
im water and one half out. We mention 1 in. plates, 
not as the thickness to be used, for probably }in. 
plates would serve every purpose, but as representing 
in @ convenient form the equivalent weight of the 
whole structure. 


With a close circular tube the pneumatic system of 


propulsion would obviously offer decided advantages, 
as compared with locomotive power, with all the strain 
and wear due to the weight of engines, the smoke, 
noise, &c., and it may be as well to regard all tubu- 
lar floating bridges as sections of a pneumatic rail- 
way. 

Supposing, then, a pneumatic tube, a mile or more 
in length, floating upon water liable to disturbance 
from storms (and we are not yet considering the 
effect of a rismg and falling tide), how far will the 
tube accommodate itself to this state of things? It 
is here, perhaps, that the verdict of impracticability 
will be frst brought in; but it does not follow that 
the tube is to bend to every wave, nor to a'series of 
waves. By as much as the crests or peaks of waves 
rise above the ordinary water level do the hollows, 
between the waves, fall below that level. No storm can 
change the mean level of an open sheet of deep water, 
not even of the ocean for a moment. Only the tide 
can do this, except, of course, the cases wherein a 
storm “ ponds up” the water in an estuary or in an 
enclosed harbour, and these are not the cases we 
have assumed. The only effect of a storm over deep 
water is to produce waves of oscillation, and which, 
although they have the appearance of advancing 
motion, have really no other than an up and down 
motion, as if water were being churned into waves in 
atub. ‘The effect of these waves upon a long floating 
tube would be merely that they would leave it unsup- 
ported at certain points, while unduly supporting it 
at others, and no alteration of the general level of the 
tube would result, nor would it alter its form, except 
in so far as it might deflect between the crests of 
contiguous waves. How far a tube would bend to 
the waves is to be inferred, in a measure, from the 
behaviour of long, narrow, and lightly constructed 
iron and steel ships, never designed with reference to 
great vertical stiffness, nor, indeed, stiffness in any 
direction, although, as a matter of fact, they generally 
are reasonably stiff as such things go. The Messrs. 
Bibby, of Liverpool, famous for their long and nar- 
row ships, have a large number over 300 ft. long, 
although of comparatively narrow beam ; others 350 ft., 
370 ft., and one or two 400 ft. long, the latter of but 
37 ft. beam; and the cigar ship, Ross Winans, is be- 
lieved to be “as stiffas a church,” although 256 ft. 
long and but 16 ft. in diameter. None will assert that 
Bibby’s ships, with their single plating, $in. and 2 in. 
thick, formed into a great open-topped canoe, can be 
as stiff as a double-skinned circular tube of } in. or 
3 in. plates, even if only 16 ft. in diameter. So far as 
the strains from the deep-water waves are concerned, 
we think it will be easy to show that a well-made tube 
would weather them, year in and year out. In a tide- 
way such a tube would require to be strongly moored, 
to prevent lateral movement, and, so long’as the tube 
was half under water, presenting but little surface to 
the wind above, this would not be a matter of great 
difficulty. The great strain upona ship’s moorings in 
a gale is caused, not by the action of the sea against 
the submerged portion of the hull, but by the wind on 
the part exposed out of water, olten amounting to 
many thousands of square feet, blown upon by gusts 
of wind, sometimes rising to 30 lb., or more, per square 
foot. 


In many situations a tube, afloat for its whole 
length across a navigable channel, would be inadmis- 
sible on account of its obstruction to navigation. Yet, 
here we may suppose that a certain unobstructed 
opening at a single point, or two or three, or more, in 
a wide stretch of sea, might reasonably answer the 
purposes of navigation. It is the business of every 
commander of a vessel to steer clear of all rocks, 
shoals, and other obstructions, and, as a matter of 
course, to steer clear of the coast. It should be as 
easy to steer clear of a floating tube, of ascertained 
position, as of Plymouth breakwater, or the Eddy- 
stone. Indeed the English Channel should be per- 
fectly navigable, as now, even if spanned nearly the 
awe J way across by a floating bridge, and certainly 
three well-defined and well-lighted openings of say 
1000 ft. each should serve every purpose. of naviga- 
tion. If necessary, vessels should be compelled to 
take a pilot eseek as when going into harbour, and 
pilotage through any one of three 1000 ft. fair ways in 
the English Channel should be neither a difficult, a 
dilatory, or a costly matter. As for steamers, they 
would of course require no help. 


But how could a floating tube be so interrupted as 
to give fair ways of 1000 ft., or any distance, for 
shipping? Only by submerging the tube for that 
or a somewhat greater distance at each opening. 
And could this be done? Could a 1000 ft. length 





of tube be submerged, say 40 ft., or 50 ft., below 





water, with a rise of tide of 20ft., and that 
without either touching bottom, or forming any 
interruption in the through line of communication ? 
A length of 1000 ft. of 16 ft. tube would displace about 
5600 tons. If it were made to weigh 5400 tons it 
would have a force of flotation of 200 tons. At each 
end of this length the tube would be connected with a 
weight of perhaps 200 tons or 300 tons hanging below 
it in the deep water, but, of course, well clear of the 
bottom, and these weights would be supported, at a 
constant depth in the water, by buoys, each of, say, 
500 tons displacement (if wholly immersed). Thus, 
although the tube would have a constant tendency to 
rise out of water, it would be held down by the end 
weights, and these would be supported by the buoys 
to which they were attached. This, apparently, would 
be one way of carrying the tube through the water, 
although it would be idle to assert, in the absence of 
any trial of such a plan, that it could be carried out 
with certain success. At the same time there is enough 
in it to occupy the thoughts of the engineer. The 
buoys would, of course, require to be maintained, as 
would the whole tube, in certain fixed positions in 
plan, and it would be a matter for consideration how 
this could be done in a tideway. Only by moorings, 
and we are all along supposing the depth to be such 
as to render these practicable, the greatest depth of 
even the English Channel, on the line between Dover 
and Calais, being under 30 fathoms. The submerged 
spans of the tube would be connected with the floatin 
ortion at each end by long inclines, rising perhaps 

im 100, the weights of these portions being made also 
nearly equal to their displacement. At the shore ends 
a series of expansion joints, or else a huge ball and 
socket joint would be necessary to make the connexion 
with the land, and the bottom would require to be so 
dredged and protected from deposit in shoal water, 
that the tube should not strike it as the tide or the 
waves fell. 

We have no intention of pronouncing any opinion 
upon the practicability of such a scheme, and we know 
how easy it would be to settle the question off-hand, 
by asserting that it could never do. There are difli- 
culties, and tremendous difficulties, no doubt, they 
are, at every step. There would be the risk that 
vessels might run straight upon the tube, and thus 
crush it and sink it, and, very likely, at the moment 
when a train was passing through. Then, again, it 
might break away from its moorings, and thus pull 
itself clear of the shore ends, and at once fill and 
sink, forming a great iron reef along the bottom. It 
would, however, be quite practicable to make the 
tube unsinkable, even if the whole inner continuous 
open way was filled with water. The space between 
the inner and outer skins would only need to be suffi- 
ciently large, and to be well intersected by bulkheads, 
serving as well for increasing the strength of the tube 
as for security. The tube would, of course, be lighted 
along its course at night, as a warning to vessels. It 
is possible that the greatest difficulty of all would be 
from corrosion. 

We have said all that need be said to present the 
idea in a form in which engineers who like the con- 
templation of great and bold undertakings, and who 
are never frightened by seeming impossibilities, may 
consider what may, after all, be done in the way of 
floating bridges, in certain situations at least, if not 
across great navigable water ways. 








Raitway Trarric Recerprs.—The weekly traffic receipts 
on railways in the United Kingdom amounted in the aggregate 
for the 26 weeks, ending the 29th June, to 17,931,748/., and 
for the corresponding week of 1866 to 17,639,273/., showin the 
comparatively small increase of 292,4701, or only 1.182 per 
cent. 

Firesox Heatine Surrace.—At the meeting of the French 
Society of Engineers, on the 21st ultimo, M. Petiet, the well- 
known engineer of the Northern Railway of France, described 
an experiment which he made with a locomotive boiler, after the 
manner of certain experiments said to have been made by Robert 
Stephenson and the late Mr. John Dewrance, and Mr. C. Wye 
Williams. M. Petiet divided the barrel of the boiler, along the 
tubes, in four successive lengths, and although that next the 
smokebox gave the least steam, the difference in evaporation 
between the several compartments was not of great magnitude. 
Experiments made by M. Graham were, however, cited, with 
results as follows: First division, 100 units of water, second, 27, 
third, 13, and fourth 8, or 148 in all. 

City Srreers.—In the course of the evidence taken this 
Session befor. the Commons’ Select Committee on the Local 
Government of the Metropolis and the London City Improve- 
ment Rates Bill it was noticed that in going from St. Paul’s to 
the Mansion-house fourteen streets are passed, six branching off 
to the right at right angles, and eight to the left; and only 
three of the whole number—Queen-street, King-street, and Old 
Jewry—have room for two vehicles throughout the entire lengt! 
of the street. 
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A FEw weeks ago we gave (vide p. 459 of our last volume) illus-' which the valves just mentioned work, communicates with a 


trations of the peculiar steam-engine exhibited at Paris by the 
Hicks’ Engine Company, of Newcastle, Delaware, U.S., and we 
now give, on the present and opposite pages, other engravings 
of this engine, which will explain the details of its construction 
more fully. In these engravings, Fig. 1 is a part side elevation 
and part longitudinal section of the engine; Fig. 2, a part plan 
and part sectional plan ; Fig. 3, an end elevation of one cylinder ; 
Figs. 4, 5, and 6, transverse sections at different points; Fig. 7, 
an elevation of part of engine, showing method of attaching 
exhaust pipe; Fig. 8, elevation of inside steam pipe; Figs. 9 
and 10, sections of one of the pistons; Figs. 11 | bb, a section 
and inside elevation of the exhaust pipe; Figs. 13, 14, 15, 16, 
and 17, elevations and sections of pistons Nos. 2 and 4; and 
Figs. 18, 19, 20, 21, and 22, similar views of pistons Nos. 1 and 
3. All the principal dimensions of the various parts are figured 
on thé engravings. 

The principal peculiarity of the Hicks engine is that it has no 
slide-valves, in the ordinary sense of the term, and none of the 
gear by which such valves are driven. It has four single-acting 
cylinders arranged in pairs, one pair on each side of the crank- 
shaft and the four trunk-pistons of these cylinders with their 
connecting-rods and the crank-shaft constitute the whole of the 
working oe of the engine. Each piston consists of an annular 
trunk split down one side, the split side being fitted with a 
tapered key, which can be adjusted by ascrew at its end, and 
which can thus be used to expand the piston when it has be- 
come worn. The slit at the ack of the piston is closed by a 
covering strip. ‘The details of this adjustment will be seen from 
Figs. 18 and 19. 

By referring to Figs. 16, 17, 21, and 22, it will be seen that the 
annular space in each trunk is divided by a longitudinal feather 
into two unequal portions, the smaller portion—which occupies 
about a quarter of the circumference—communicating with an 
opening at the inner end of the piston, and with one at its side; 
and the larger portion communicating with openings in circum- 
ference of the piston only. The smaller passage in each piston 
serves to conduct the steam to and from the cylinder to which 
that piston belongs, and the larger passage is that through which 
the steam for the other cylinder passes, as will be explained 
presently. The smaller passage in each piston extends through 
it longitudinally from the inner to near the outer end; but the 
larger space is divided by a feather in the middle of its length, 
so that it really forms a pair of passages. . 9 is a section 
through this dividing feather of one of the pistons, and it is 
also shown in the other views. 

The steam for working the engine is conducted by the branch 
steam pipe shown in Figs. 1, 2, and 8, to two valve-chests, each 
containing a slide valve of the ordinary form. ‘These valves 
each work on a face provided with three ports, and they are 
connected by a spindle which passes through a stuffing box on 
one of the valve chests, and is furnished with a lever handle, so 
that the valves can be moved simultaneously. The valves, 
which are in Figs. 1, 2,4, 5, and 6, serve both as regulating 


and reversing valves, the direction of the motion of the engine 
depen¢ing upon which of the outside ports of each set of three 
is uncovered to the steam. Each port of the valve faces on 
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passage extending under the corresponding pair of cylinders ; the 
vriddle port of each set of three ienting a pesnege which ex- 
tends right through to the exhaust pipe on the opposite side of 
the engine, as shown in Fig. 6, and the two outer ports com- 
municating with passages formed, as shown in Figs, 4 and 5 re- 
spectively. The passage shown in Fig. 6 is always an exhaust 
passage, whilst those represented in Figs. 4 and 5 serve either 
as exhaust passages or steam passages, according to the position 
of the reversing valves. 

From what we have already said it will be understood that 
each piston acts as the slide-valve for regulating the admission 
of the steam to, and its release trom, the cylinder next it, and 
we shall now explain this action more fully. In doing this it 
will be convenient to denote the cylinders by numbers, those on 
the one side of the crank: shaft being numbered 1 and 2, and 
those on the other “ bs — a linder No. 1, we should 
mention, is opposite cylinder No. n the engravings, piston 
No. 1 is none des eonneialh of its towards, oni ie 4 at the 
end of its stroke from the crank-shaft; whilst pistons No. 2 and 
3 are each near half stroke, No. 3 being moving towards, and No, 
2 from the crank-shaft. With the reversing-valves in the posi- 
tion shown, the passage represented in section Fig. 5 is receiving 
steam, and this passage communicates with a pair of other pas- 
sages, which run longitudinally by the sides of the cylinders, 
and have ports opening into them, as shown in Fig. 4. Re- 
ferring to this figure, it will be seen that with the pistons and 
the positions there shown the steam can pass from the left-hand 
passage round the underside of piston No. 4 into the longitudi- 
nal passage of piston No. 3, and thence into the correspondin 
cylinder, thus causing piston No.3 to perform its outwa: 
stroke. On the other hand, cylinder No. 4 is in communica- 
tion, through the longitudinal passage in its piston, and the pas- 
sage round the upper of the piston No.3 with the transverse 
passage under the cylinders shown in Fig. 4; and this passage is 
in communication, through the hollow in the reversing-valve, with 
the transverse ge shown in Fig. 6, which leads direct to the 
exhaust pipe. When the a. No. 3 has performed a further por- 
tion of its stroke, it will in its turn serve to conduct the steam 
from the right-hand steam passage into cylinder No. 4, and even- 
tually the piston of this latter cylinder will offer a passage for 
the escape of steam from cylinder No. 3 to the exhaust. Each 
piston cutsoff the supply of steam to its own ,cylinder at. any 
desired point,,according to the positions in w! the ports are 
placed in making the engine. The action will be teedily under- 
stood by comparing the several views, and we mention here that 
the Figs,.13 to 17 and, 18 to 22 specially represent pistons 
No. 2.and No. 1 respectively, and that to make them applicable 
to.pistons Nos. 4.and 3 their sides must be reversed, or, inother 
words, the and on the right-hand side must be on 
the left, and vice versd. Inaddition to the exhaust 
leading through the piston of the adjoining cylinder, each 
cylinder is furnished with a port leading direct into the trans- 
verse exhaust passage, as shown in Figs. 1, 2, and 6; this pas- 
sage being uncovered by pt or when it approaches the end 
of its si towards the ~shaft. 
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very few working parts, that from the positions of the ports the 
pistons act as balanced slide-valves; that, as the speed of the 
pistons is the speed of the valves, a sharp cut-off is obtained, 
and that this cut-off is effected as close to the —— as possible. 
Against these advantages may be set the disadvantage that 
four single-acting cylinders are employed instead of two double- 
acting ones of the same size, and that there is consequently an 
extra amount of piston-rubbing surface. This friction, due to 
the thrust of the connecting-rods on the pistons, is the same as 
that which would be exercised on the slide bars in ordinary 
engines, as only two out of the four rods are ever transmitting a 
thrust at the same time. Altogether it will, we think, depend 
a good deal upon the size of the engine whether the Hicks’ or 
the ordinary construction will be the more economical—the 
former being, we considered, most adapted for engines of com- 

tively small dimensions. In conclusion, we may say that 
the Hicks’ engine at Paris works well, and we understand that 
the makers have received orders for several since it has been 
exhibited. A number of the engines are already at work in 
America. 








Tne Lage Mr. CaRPMAEL.—We regret to announce the 
death, on Tuesday last, of Mr. William Carpmael, patent agent. 
Mr. Carpmael had practised his profession for many years, and 
may be said to have long stood atitshead. To his knowledge of 
patent law he added a wide and intimate acquaintance with 
engineering and mechanism, and he was long consulted as an 
engineer upon a great variety of cases growing out of the pro- 
cedure upon patents. He was the adviser of many of our most 
eminent and successful inventors, including Mr. Bessemer, Mr. 
Whitworth, &c. 

PuMPING-ENGINES.—Messrs. Harvey and Co., of Hayle, 
Cornwall, are making two Cornish pumping-engines for the Kast 
London Waterworks Company, aud which will be set up at their 
Lea Bridge Station, where there is already a 100 in. cylinder 
engine by the same makers. The new engines will each have an 
80in. cylinder, the stroke being 11 ft, Like all the engines 
owned by the East London Company these will be beam-engines, 

Locomotives For Inpra.—lIt appears that although very 
large orders were given out last year for locomotives for the 
Indian lines, the number actually brought into use in 1866 was 
not very large, amounting to 70, of which 4 belonged to the 
East Indian, 24 to the Great Indian Peninsula, 26 to the Madras, 
4 to the Punjaub, 2 to the Great Southern of India, 6 to the 
Calcutta South Eastern, and 4 to the Indian Branch. The 
total number of locomotives in use tS the Indianwines at the 
close of 1866 was as follows:—East Indian, 382; Great Indian 
Peninsula, 167 ; Madras, 106; ay Baroda, and Central 
India, 72; Scinde, 25; Punjaub, 38; Eastern Bengal, 28; Great 
Southern of India, 11; Caleutta and South Eastern, 12; Indian 
Branch, 4. 

Tue CLEVELAND Iron Trape.—The number of furnaces 
in blast in the Cleveland district is 88, while there are 31 out of 
blast. The foreign shipments of pig-iron have t consider- 
able, especially to Belgium. The export trade is becoming of 





The advantages claimed for the Hicks’ engine are, that it has 





miore and.more a, but the home trade is rather dull. 
Russian contracts for rails are being pushed forward. 





22 


ENGINEERING. 


[Jury r2, 1867. 








THE MEETING OF THE ROYAL AGRICUL- 
TURAL SOCIETY AT BURY ST. EDMUND’S. 


A.THouen the show of the Royal Agricultural Society at Bury 
St. Edmund’s cannot be said to fairly commence until Monday 
next, yet the implement yard was opened to the public on Wednes- 
day last, and during the present week the trials of the engines and 
implements—really the most interesting of the show to an 
engineer—will be carried on. The trials of the engines were 
intended to commence on Wednesday, but the necessary ar- 
rangements could not be completed in time, and the commence- 
ment of the experiments had therefore to be deferred until yes- 
terday (Thursday) morning. Some of the threshing-machines 
were, however, tested on Wednesday, and so were some turnip- 
cutters and other smaller machines. On Wednesday,many of 
the engines and machines were not in place, and of those which 
had arrived a great proportion were covered down, so that they 
could not be inspected. This being the case, we shall defer 
giving until next week any systematic account of the engines 
and implements exhibited, and shall confine ourselves for the 
present to a description of the preparations which have been 
made for the trials. We may, however, observe that there is 
every reason to believe that the show will be a great success, 
and that it will be well worthy of a visit from all interested in 
the progress of agricultural engineering. 

The list of articles submitted for trial includes twenty fixed 
engines, thirty-six single-cylinder portable engines, ten double- 
cylinder portable engines, and fitty-nine threshing-machines, 
besides a great number of smaller machines, such as chaff- 
cutters, turnip-cutters, &c. It is certainly a fact that several— 
not to say many—of the engines which have been entered for 
trial will fail to “show up ;” but it is equally certain that the 
gentlemen by whom the trials are being conducted will have 
quite as much as they can get through in the appointed time, 
and it is indeed doubtful whether the trials will not have to be 
completed next week. The engines and implements to be tested 
are divided for convenience into five classes, as follows: Ist, 
fixed engines; 2nd, portable engines; 3rd, machines—such as 
threshing-machines—requiring considerable power to drive 
them; 4th, lighter machines; and 5th, machines—such as 
turnip-cutters, &c.—which are usually driven by hand. For 
each class special arrangements have been made, and these ar- 
rangements we shall now proceed to describe. 

For testing the stationary and portable engines, the arrange- 
ments are as follows: Along one side of the trial-ground has 
been erected a long light wooden shed, and in this has been laid 
a kind of wooden tramway, on which the friction brakes—the 
frames of which are mounted on wheels—can be traversed. 
Parallel with the shed, and distant from it about 30 ft. is a 
second wooden tramway which extends nearly the length of the 
shed, and on which the boiler by which steam is supplied to the 
fixed engines can be traversed, so as to bring it into its required 
positions. This boiler, which was made by Mr. William Battley, 
of Northampton, and is mounted on wheels, is the property of 
the Royal Agricultural Society. It is of the ordinary ene 
tive or portable engine construction, and is furnished with a fan 
placed ut the base ot the chimney, in order to produce a draught. 

‘he fan is driven by a belt from one of ‘luxtord’s two-horse 
portable engines, which traverses along the tramway in front of 
the boiler. This arrangement appears to us to be a clumsy 
one; we should have thought that under the circumstances it 
would have been better to produce the draught by the aid of a 
jet of steam supplied from a small auxiliary boiler, which might 

ave been carried on the same wheels as the main one. This 
plan would certainly have been more simple than the arrange- 
ment employed, and the auxiliary boiler might have been fed 
by wn injector. 

The engines to be tested are placed between the boiler tram- 
way and the shed, each being mounted upon temporary timber 
packing, Each engine in turn is supplied with steam from the 

ler through a flexible pipe, and the latter is provided with a 
hand-pump for supplying it with feed water, the water being 
drawn from a coupie of wooden tubs placed on raised platforms, 
one near each end of the boiler tramway. These tubs supply 
the water under a head of about 12 ft., and flexible pipes leading 
from them serve to conduct the water to the portable engines 
under trial also. Each engine, when being tested, has a belt 
Jed from its flywheel to one of Mr. Amos’s self-adjysting friction 
brakes. In these brakes, which have been frequently described, 
the two ends of the brake strap are connected to different points 
situated near one end of a pair of light levers, these levers being 


one on each side of the brake drum, and having their 
other ends jointed to fulcra, situated about half way between 
the rim of dh brake drum and the shaft on which it is placed. 
The levers have thus a radial position, and the effect of the 
arrangement is, that as the e strap shifts round the drum 
in the direction corresponding to the falling of the attached 





weight, which the engine has to lift, the end of the strap which 
is attached to the outer ends of the levers is moved further 
round than the other end, which is attached nearer the fulerum, 
and the consequence is that the strap is tightened on the drum, 
and the weight again raised. The arrangement will be clearly 
understood by reference to the foregoing diagram. 

There are four of these friction brakes at Bury, two of them 
being intended for use with the fixed and two with the portable 
engines. One of the latter is a double brake with two friction 
drums, the driving pulley being arranged between them. This 
brake is intended to be used with the larger engines with two 
cylinders. All the brakes are fitted with counters for register- 
ing the number of revolutions made by them. We shall explain 
next week the manner in which the engine trials are actually 
carried out; at present we intend, as we have already said, to 
give a description of the omer employed. 

In carrying out the trials of the threshing-machines and other 
driven implements, notice has to be taken not only of the quality 
of the work performed, but also of the amount of power absorbed 
in doing it. To enable the power to be registered, the following 
arrangement is employed: ‘The machine to be tested is placed 
upon a platform, and the belt from it, instead of being led to the 
driving-engine direct, is passed round one pulley of a dynamo- 
meter of peculiar construction, conveniently placed between the 
implement and the engine, the belt from the fly wheel of the 
latter being passed round the second pulley of the dynamometer. 
The two belt pulleys of the dynamometer—which we may 
term, for distinction, the engine pulley and the machine 
pulley respectively—are of the same diameter, and are both 
placed on the same shaft, the engine pulley being keyed 
to the shaft, and the machine pulley running loose on it. 
The rim of the machine pulley is, however, connected to the 
boss of the engine pniley by a system of curved spring arms or 
spokes, these arms, when the strain is being transmitted through 
the apparatus, coiling partially round the boss of the fixed 
pulley. The effect of this arrangement is, that when the driving 
power is first applied, the engine pulley moves round without the 
machine pulley, until the springs are sufficiently deflected to 
enable them to drive the pulley on which the belt from the 
machine is placed. Under these circumstances, it will be 
seen that in order to ascertain the average pull which is being 
exerted by the belt it is only necessary to register the average 
deflection of the spring arms, or what is the same thing, the 
angular movement of the one pulley past the other. To register 
the average angular movement, a very ingenious, and at 
the same time very simple arrangement, is employed, and this 
arrangement, which is, we believe, of French origin, we shall 
now endeavour to explain. 

The boss of the machine belt pulley of the dynamometer, or 
that which is loose upon the shaft, has fixed to the outer side of 
it a pair of heliacal cams, and the faces of these cams bear 
against a short crossbar which works in a slot in the shaft. 
This shaft is hollow, and it contains a rod to which the cross- 
piece just mentioned is fixed, a spring on this rod keeping the 
crosspiece always in contact with the surfaces of the cams. 
The effect of this arrangement is, that as the spring arms yield, 
and the machine pulley turns on the shaft, the heliacal cams 
force the crosspiece longitudinally along the slot in the shaft, 
and the extent of this motion thus becomes a measure ot 
the angular motion of the engine pulley past the machine 
pulley. If the extent of the movement of the crosspiece 
was noted very frequently, it would of course be possible 
to estimate pretty closely the power being transmitted 
through the apparatus; but this estimation would at the 
best be merely an approximate one, and if the strain 
transmitted varied greatly in its amount, the frequent measure- 
ment of the movement of the crosspiece would be a matter of 
considerable difficulty. The registering portion of the apparatus, 
however, quite does away with the necessity for making any 
measurements of this kind, and, what is still better, it gives, in- 
stead of an approximation, a perfectly correct result. ‘This 
result we should state, however, is the amount of power trans- 
mitted to the dynamometer by the engine, the power trans- 
mitted from the dynamometer to the machine being driven 
being equal to this amount minus the small power absorbed by 
the triction of the registering gear. 

This registering gear consists of two portions, the one record- 
ing the number of revolutions made by the dynamometer shaft, 
and the other giving the data tor determining the average pull on 
the belt. The first portion consists of an ordinary counter, and the 
second of another actuated by an arrangement of driving gear, in 
which a shaft is driven from the first counter, which, in its turn, 
derives its motion direct from the shaft of the dynamometer. 
On the end of this shaft is « plain disc, which, by means of a spring 
applied to the end of the shatt, is caused to press lightly against a 
smaller friction wheel. ‘This friction wheel is rounded at its cir- 
cumference, and it slides freely on the square shaft on which it is 
placed, its longitudinal movement. being governed by a fork, 
which is connected by a rod to the crosspiece on which the heli- 
acal cams of the machine pulley act. ‘he second counter is driven 
by a shaft, and the proportion which the number of revolutions 
made by it bears to those made by the first counter evidently 
depends upon the position of the friction wheel. If this 
wheel is placed so that it bears upon the centre of the disc, 
no motion whatever is transmitted to the second counter, 
and by adjusting the length of the rod connecting the fork 
with the crosspiece acted on by the cams, this central posi- 
tion of the friction wheel is made to correspond with the 
normal relative positions of the two belt pulleys, or that 
which they occupy when no strain is being transmitted through 
the apparatus. Let us suppose now that the springs connecting 
the two pulleys.are of such strength, that when a pull of 200 Ib. 
is being transmitted by the dynamometer they are deflected, so 
that the friction wheel is removed from the centre of the 
dise by a distance equal to its own radius; and under these 
conditions it is evideut that the two counters will make an 
equal number of revolutions in a certain time. If now the 
strain on the belt be doubled, the friction wheel will, by the 
action of the cams, be moved to twice the distance from the 
centre of the disc, and the number of revolutions made by the 
second counter will therefore also be doubled. If the ber ot 
revolutions made in a given time by the first counter be repre- 
sented by n, and the number made by the second counter in the 








same time, by N; then the average pull, P, transmitted, in 
pounds, will be given by the simple formula: 
NxC _p 
’ 


n 
C in this formula being a constant denoting the number of 
pounds required to deflect the springs so that the friction 
wheel, c, is moved to a distance equal to its own radius from the 
centre of the disc, b. The amount C being once ascertained for 
each dynamometer, the determination of the strain transmitted 
through it from the numbers indicated by the counter, becomes 
a matter of the simplest calculation. The first counter also 
gives the number of revolutions made by the dymamometer 
shaft during the time of the trial, and the diameter of the 
pulleys being known, the speed of the belt can be caleglated, and 
the force transmitted be reduced to horse power. ee 

There are at Bury St. Edmund’s two dynamometers of ‘the 
kind above described—one oes used in connexion with the 
threshing-machine, and the other with the lighter machine. 
The dynamometer used for testing the threshing-machines 1s 
mounted on wheels, so that it can be traversed parallel to «one 
side of the platform on which the machines are placed. This 
platform is large enough td accommodate two. threshing- 
machines place dside by side; and, whilst one is being tested, 
the belts for driving the other are adjusted on a “dummy” 
dynamometer, placed opposite it. When a trial is completed, 
the real dynamometer and the “ dummy” are made to change 
places, and soon. ‘Two of Burrell’s portable engines are pro- 
vided, one being placed opposite each of the positions alternately 
occupied by the dynamometer; and thus, whilst the ‘latter is 
being driven by one engine, the other is available for working 
the “dummy,” and the machine, which is being got into place, 
can thus be run, and the belts properly adjusted, before the 
dynamometer is applied. This plan saves a great deal of time, 
and enables the real testing to be carried on almost continuously. 
The “dummy” merely consists of a pair of belt-pulleys, of the 
same size as those of the dynamometer, placed upon a shaft 
running in bearings pn a wooden frame. In the case of the 
lighter machines, which can be readily got into place, this 
double or “dummy” arrangement is not required, and the 
dynamometer for testing them is therefore kept in one position. 
It is driven by one of Messrs. Ruston and Proctor’s 8-horse 
portable engines. 

The dynamometer for testing the small machines, such as 
turnip cutters, &c., which are usually worked by hand, is con- 
structed on the same principle as those just described, but its 
details are somewhat differently arranged. It is worked by two 
men acting on a crank handle on the main, or flywheel, suaft; 
a second’s pendulum hung on one side of the machine “ giving 
the time” to the men, and enabling them to keep the desired 
speed of 30 revolutiuns per minute very regularly. -On the fly- 
wheel shaft is a spur wheel which gears into another spur wheel 
fixed on a counter shaft. ‘The one end of the counter shaft, 
which also carries the pulley for the belt leading to the machine 
being tested, runsin bearings on the frame of the machine; and 
the other end, close to which the spur wheel just mentioned is 
placed, is carried by a lever which bas its fulerum on the main 
shaft. The one end of this lever is connected toa spring balance, 
and to a kind of dash-pot arrangement, which steadies it, whilst 
the other end carries the friction wheel corresponding to the 
friction wheel, in the dynamometer already described. When 
the dynamometer is in use, the action of the two spur wheels 
tends to make the lever revolve on the main shaft, this tendency 
being resisted by the spring balance, and the amount of exten- 
sion of the latter thus becoming a measure of the power being 
transmitted. ‘The extension of the spring balance is registered 
by means of the friction wheel arrangement and two counters, as 
in the other dynamometers. 

We have now given a general description of the arrangements 
which have been made for conducting the trials at Bury, and 
we shall next week give a further account of those trials them- 
selves. In concluding the present notice, we should mention 
that the testing apparatus which we have described has been 
all constructed by Messrs. Easton, Amos, and Anderson, and 
that it is being employed at Bury uuder the superintendence of 
the heads of tuat firm. 








THE CINCINNATI SUSPENSION BRIDGE. 

Tu suspension bridge lately completed by Mr. J. A. Roe- 
bling, at Cincinuati, U.d., has a clear span between the centres 
of towers of 1057 ft., and is, therefore, the longest suspension 


span yet executed. We shall shortly give engravings, from 
large photographs taken by Mr. Roebling, of this important 
work, which presents features which will be widely approved in 
England. In the mean time we give, with slight abridgments, 
Mr. Roebling’s report to the directors of the Covington and 
Cincinnati Bridge Company. 

At the lowest stage ot water the Ohio river between Cincin- 
nati and Covington has a width of about 1000 ft. By the 
charter of the bridge company the position of the towers was 
fixed at low water mark, so that the middle span should present 
an opening of not less than 1000 ft. in the clear. ‘lv comply 
with this act the distance from centre to centre of towers was 
fixed at 1057 ft., which leaves a clear space of 1005 ft. between 
the base of masonry. In the spring of 1832 the river rose 62 ft. 
6 in. above low water, and this is the elevation of the approach 
near Front-street on the Cincinnati side. ‘The centre of this 
street is only 60 ft. above low water. But such an extreme 
rise may not occur again in acentury. At this stage the width 
of waterway is over 2000 ft. With one exception, at very high 
water the entrances may be considered above water at all stages. 
The approach on the Covington side is 71 ft. above low water, 
therefore always dry. 

With the exception of the towers, the whole waterway between 
the two cities is thus left unobstructed, a width ot 1619 ft. The 
two small spans left open between the abutments and towers are 
each 281 ft. from face to centre of tower. In au engineering 
point of view, this division of spans is not the most economical. 
Che cheapest arrangement would have been one centre span of 
800 ft. and two halt spans of 400 ft. each. but that plan had 
been forestalled by previous legislation. One of the provisions 
of the early charters decreed one single span of 1400 ft. in the 
clear. But this great and very expensive span was afterwards 
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allowed to be reduced to 1000ft., and with this amendment 
the foundations were commenced in 1836. 

Owing to the persistent opposition of property, steamboat 
and ferry interests, the clear elevation of the floor above low 
water mark, in the centre of the river span, had been fixed at 
122 tt. With this elevation the ascent of the Cincinnati approach 
would have been over 8 ft, in 100 ft. By a later enactment 
this height was reduced to 100 ft. As the bridge stands now, 
its elevation is 103 ft. in the clear above low water at a medium 
temperature of 60°, rising 1 ft. by extceme cold, and sinking 
1 ft. below this mark in extreme heat. The greatest ascent 
is now only 5 ft. in 100 at the Cincinnati approach, and this 
diminishes as the suspended floor is reached. 

The floor of the bridge is formed of a strong wrought-iron 
frame, overlaid with several thicknesses of plank, and suspended 
to the twowire cables by means. of suspenders attached every 
5 ft. The suspenders are arranged between the roadway and 
footpaths. ‘The ldtter are 7 ft. wide, and are protected by iron 
railings towards the river. The roadway is 20 ft. wide, forming 
two tracks of four lines of iron trams, on which the wheels run 
each tram being 14 in. wide, to accommodate: all kinds of 
gauzes. The whole width of the floor between the outside rail- 
ings is 36 ft. : 

fo stays or other obstructions are put up below the floor, 
such as may be seen under the Niagara bridge. No such means 
to prevent the floor from rising were admissible in this work; 
its security and stability are provided for by other appliances, 
The rock underneath the Niagara bridge afforded a very con- 
venient and cheap mode of anchoring; it would kave na 
great oversight on my part not to avail myself of under floor 
stays in such a favourable locality, But in the Ohio bridge no 
such appendages were admissible. 

In the earlier periods of the art of bridge building, large spans 
could not be attempted. So long as.the builder was contined to 
stone and timber, no great watercourse could be crossed without 
intermediate supports. But by the application of iron the con- 
struction of larger spans became practicable. That mighty 
lever of modern commerce and ‘intercourse, the railway, owes 
its efficiency exclusively to the use of wrought iron, and the 
iron rail is even now gradually being supplanted by a still better 
servant in the form of steel, 

It was left to modern engineering, by the application of the 
principle of suspension, aud by the use of wrought iren, to solve 
the problem of spanning large rivers without intermediate sup- 

rts. Cast and wrought iron arches of 100 ft. and more have 
been quite successful ; nor can it be said that the limet of arching 
has been reached. ‘Timber arches of much greater span have 
stood for many years, and have rendered good service in this 
country as well as ou the continent of Europe. It is worthy of 
notice, however, and to be cited as a curious professional cireum- 
stance, that the best form of material, so profusely applied by 
nature in her elaborate constructions, has never been used in arch- 
ing, although proposed on several oecasions. This form is unques- 
tionably the cylindrical, combined in small sections, as is _illus- 
trated by vegetable and animal structures. Where strength is 
to be combined with lightness and elegance, nature never wastes 
heavy, cumbrous masses. The architects of the middle ages 
fully illustrated this fact by their beautiful buttresses and flying 
arches, combinations of great strength and stability, executed 
with the least amount of material. 

The wrought-iron pipe now manufactured, of all sizes, and in 
such great perfection, offers to the engineer a material for arch- 
ing which cannot be excelled. A wire cable, composed of an 
assemblage of wires, constitutes the best catenary arch for the 
suspension of great weights, and as a parallel to this, if the 
catenary is reversed, the best upright arch for the support of a 
bridge, may be formed by an assemblage of wrought-iron pipes, 
of 14in. or 2 in. diameter or more. Arches of 1000 ft. span 
and more may be rendered practicable and safe upon this sys- 
tem. I venture to predict that the two great rival systems of 
future bridge eugineering will be the inverted and upright arch, 
the former made of wire and the latter of pipe, both systems 
rendered stable by the assistance of lattice work, or by stays, 
trusses, and girders. When this time has come, then I flatter 
myself that the Ohio bridge will be considered by the profession 
a good specimen of the suspended system. 

To approach the Ohio bridge on the Cincinnatti side, Water- 
street, 66 ft. wide, has been crossed by five plate girders, each 
of a depth of 4 ft., and strengthened by the suspension of wire 
ropes arranged on exch side of the vertical plates. his bridge, 
therefore, is a combination of girders and suspension cables on 
a small scale. There will be no strife between the girders and 
the cables while contracting and expanding, as the material in 
both is the same. Now the same combinations have been carried 
out on the large bridge, only the order has been reversed. A 
floor of 1000 it. long 1s suspended to two wire cables; as such, 
it is the lightest and the most economical, and at the same time 
the strongest structure which it is possible, in the nature of 
things, to put up. But a simply suspended platform is too 
flexible for the transit of heavy loads; it is also liable to be 
affected by high winds; therefore other means must be resorted 
to to insure stability and stiffness. As one of these means, two 
wrought-iron girders extend from one abutment to the other 
through the centre line of the bridge. One is 12 in. deep, and 
suspended underneath the floor beams; the other, of a depth of 
9 in., rests on top, both being connected by screw- bolts, firmly 
embrace the crossbeams, and thus not only form a combined 
girder of 28 in. deep, running lengthways, but also add greatly 
to the lateral stiffness of the framing of tie bridge floor. The 
girders are rolled in lengths of 30 ft.. The two trusses which 
extend along each side of the roadway, 10 ft. high, constitute 
another and more powerful element of stiffness and of stability. 

The general plan which [ have always pursued in my works 
insures, by the heavy contraction of the cables in the centre of 
the span, great lateral stabilityat this point. ‘The larger and 
heavier the span, the greater will be its comparative stability ut 
the centre. -Vertical stability in the centre is also insured in 
large spans by the simple weight of the structure. . But not so 
between the centre and the towers. In consequence of, the 
equilibrating tendency of the two-opposite halyes, yertical oscil- 
lations occur easier, and the great length of cubpendioe ie i 
like pendulums, promote lateral displacements. ‘These tenden- 
cies have to be met, and are thoroughly overcome in the Ohio 


bridge by an effective system of stays. The very careless 
manner in which stays have been attempted heretofore, is a 
violation of the principle involved. Their arrangement in this 
bridge not only insures their own freedom from oscillation, but 
renders them fully effective by the uninterrupted preservation 
of their lines. 

Aside from simply stiffening the floor, the stays are rendering 
another and very important service; they effectually insure 
equilibrium between the main and half spans. Without stays, 
the balance between adjoining spans would sometimes be greatly 
disturbed by unequal loads. The large crowds of many thou- 
sands of people which frequently cover the floor from one end to 
the other, are occasionally very unevenly distributed, but they 
have never produced the slightest injurious effect upon: the 
statical condition of this. work. 

Great doubts are yet entertained by many engineers, par- 
ticularly in Europe, in regard to the fitness and safety of sus- 
pension bridges for railway purposes. % an additional expen- 
diture of $50,000, and a railway track laid down in the centre 
of the floor, the Ohio. bridge could have been made serviceable 
for the passage of locomotives and trains at the highest speed. 
Let any person who doubts this observe the very slight tremor 
which is produced on this bridge by a long line of heat ily-toaied 
teams, frequently ten ina row, and he will readily understand 
that but a small addition of rigidity is wanted in order to pass 
railway trains. 

Without the stays and trusses, the elevation of the bridge 
floor would be too light in appearance , as compared to the mas- 
siveness of the towers. As it is, the whole bas a pleasing effect, 
and at the same time presents strong and reassuring proportions, 
which inspire confidence in the stability of the work. 


v Towers, Foundations, Masonry. 

The two towers are the most conspicuous features in the 
bridge. . Their location was fixed by legislation, and so was the 
length of the central span. ‘The elevation of the floor above the 
river, being also determined by the charter at no less than 
100 ft. in the clear, the height of masonry at the level of the 
floor was thus reduced from the original figure of 105 ft. to 
90 ft. ° Excepting the position of the cornice at the level of the 
floor, no other changes have been made in the original propor- 
tions of the towers. And since the security and safety of the 
superstructure depend in a great measure upon the strength of 
the towers, I did not consider it prudent or advisable to make 
any reduction in the proportions of the masonry above the floor. 
The original design of 1856 has therefore been substantially 
carried out, 

It is a difficult task to produce a proper architectural effect 
when designing towers for a suspension bridge of large dimen- 
sions. Highly ornamented masonry may be built, but it looks 
out of place when the general impression should be that of sim- 
plicity, massiveness, and strength. On the other hand, a public 
work, which forms a conspicuous landmark across a great river, 
which separates two large cities, both abounding in ornamental 
facades, should also serve asa model of appropriate architec- 
tural proportions. Public works should educate public taste; 
at any. rate, should not violate it. In the erection of public 
edifices, therefore, some expense may and ought to be incurred 
in order to satisfy the artistical aspirations of a young and 
growing community. 

Ihave made numerous designs for towers, and I know all 
those which have been executed by others. I trust that those 
of the Ohio bridge, when entirely completed, will not be found, 
by competent judges, to be inferior in their architectural ap- 
pearance to the best specimens which are found in Euro 

The base of each tower is 82 ft. long in the direction of the 
river, with a width of 52ft. This mass is not a solid, but 
divided in two parts, each having the form of a T, the pro- 
jecting central part forming « buttress. This feature of 
buttresses is preserved throughout the whole height, not only 
on account of appearance, but also for the sake of strength, to 
save material, and to reduce the weight upon the foundations, 
Medizval architecture is distinguished for its remarkable light- 
ness and great strength at the same time, owing principally to 
the judicious use of the buttress. 

The section of the towers is therefore divided in two parts, 
30 ft. apart at the base, and this distance is preserved in two vers 
tical lines to the spring of the arch, 165 ft. above the foundation, 
From the foundation, however, to the top of the lower cornice, 
which marks the level of the floor, the two opposite’ shafts are 
connected by two massive walls, 10 ft. wide atthe bottom, and 
stepped off to 8 ft. before the floor is reached. A well-hole of 
30 ft. by 20 ft. is thus left open in the centre of the masonry. 
As the river rises and falls, the water in this well-hole is allowed 
by openings to communicate freely. 


To support the great weight of this tower, together with the 
weight of the superstructure and transient loads, and at the same 
time to guard against unequal settling, good foundations were 
absolutely demanded. No definite plan of foundation had been 
fixed upon; none could be safely adopted before the excava- 
tions had been sunk some considerable depth. Whether a solid 
rock bottom could be reached on either side, was uncertain; so 
also was the question of piling or solid layers of timber, left 
open. It is known that the bed of the Ohio river is throughout 
its extent underlaid with rock, at no great distance below the 
surtace. But the depths at which the rock is found varies very. 
considerably. At all the rapids and shallows the rock forms. 
the bed itself; in the pools between, heavy layers of gravel, 
sand, or mud, are deposited. At or near the mouths of tribu- 
taries, the rock has generally been excavated by the action of 
the water to a great depth; the soft material has taken its 
and consequently good foundations can only be made by 
—_ At the site of the brid 
and shale, not very solid, underlies the river bed ata depth of 
about 12 ft. below the lowest of the channel. A short 
distance above the bridge this shale is laid bare at low 
water on the Covington side, a part of it extending half way 
across. Under. the Covington tower, a heavy bed of coarse 
sand, mixed with gravel, is found ahove the rock, while the sur- 
face layer is composed of theoriginal clay bottom, which forms 


vy 
a bed of blue limestone 





the river banks. On the Cincinnati side, the original ¢elay or 
loomy bottom has, to some extent, been washed away, and lat- 





terly been filled up again by the materials obtained from cellar 
excavations. 

In this artificial bank the excavation of the Cincinnati tower 
was commenced about the 1st September, 1856, and sunk down 
to the level of the river, which, during this and the next two 
months, fell to low water mark. A little rise of 4 ft. intervened, 
but the river fell again, and continued low until the month of 
December, It was owing to this remarkably favourable state 
of the river, that we so well succeeded in our foundations; and 
at a cost, which must be considered as small, considering 
their magnitude, and the sudden floods which may occur at 
almost any time, and sweep over and destroy costly preparations. 

By a wise resolution of the Board of Managers, the work was 
not to be commenced before a bond jide cash, eieeitption of 

2 this 


$300,000 had been secured, Contrary to m pein 
subscription was py cbtainnel yma in ven the promising 


state of the river, it was concluded to forthwith, commence the 


foundation work. en no preps * - had been made, 
no materials on no machinery, ) efficient pumps. 
The total want of the latter pure ‘ Bt Bravtenk, and 
seriously threatened to defeat the enterprise at the very outset. 
Itis true, the city was full of steamboat pumps, but of such small 


dimensions and such construction, that they were of no account 
in such an operation. Raising clean water is an easy process, 
but to raise large masses of soft mud and sand is not so easy. 
After experimenting and losing a few precious weeks in an 
endeavour to work some patent rotary pumps, which utterly 
failed, we came very near to a complete halt, There was no 
time to get proper steam pumps of large dimensions constructed 
at any of the shops at Cincinnati, nor could we expect them in 
time hein the east; every day’s loss was irreparable, and so we 
were thrown back upon our own resources, Accordingly I had 
four large square box pumps, constructed of 3 in, pine plank, 
strongly hooped, and 24 tt. long—one pair 18 in. in the clear, 
the other 20 in. Cast-iron gratings, with large india-rubber 
flap-valves, formed the piston and lower check-valves. Heavy 
piston-rods, connected with chains, which passed over sheaves, 
and were shackled to rods, ‘extending over the coffer-dam down 


to the river. 
(Zo be continued.) 








ROBERT’S DIFFUSION PROCESS. 
To Tue Eprror or ENGINEERING. 


Srr,—Several months have passed away since you made 
us acquainted with this process, which is so very uttractive to 
theorists. 

1 then asked for some practical information which would have 
decided, at once, the practical value of this process. The reply 
assured us of a gentleman being on the point of leaving for 
India for that very particular, with others that were deemed 
necessary. We are now informed of that gentleman’s return, 
and that he brings with him, in addition, some splendid samples 
of sugar, no doubt made by Robert’s process, and what is 
equally possible, that he has made some 86 tons of sugar, and 
we are told of the quantity of lime which he used, and, by in- 
ference, of the quantity of sugar destroyed by the caustic alkali, 
as a consequence; and we see how accurately the per -centage of 
juice obtained from the cane is determined, and various other 
highly interesting particulars are given, all of which derive their 
odes Jrom the amount of cane, or of cane-juice employed, 
which amount is not given. As it is not convenient to 
this amount in any shape—cane or juice—I apprehend that the 
baseless fabric falls into its proper place, where every practical 
man would unhesitatingly consign it. 


Yours respectfull 
Ww. i GILL. 


ive us 


75, Herbert-street, N. 








THE LIVINGSTONE SEARCH BOAT. 


Tue steel boat which was taken out from England, June 9th, 
to be used in the Livingstone search expedition, was specially 
designed for a peculiar service, and merits a brief notice, from 
having been thus'plauned with the aid of the best skill 
which could be:brought to bear by the Chief Constructor of the 
Navy and his staff, 


With more space, ina future number, we may give a more 
complete description of this boat, but its distinguishing feature is 
at once apparent from our engravings. It is made of steel plates 
only vs in. thick, and formed into a great number of separate sec- 
tions, no one weighing more than401b., and bolted together by yin. 
bolts. The construction is such that the cutter is well stiffened, 
vertically and longitudinally, by angle irons and by the flanged 
edges of the steel plates. No skill has been spared upon the 
design or construction of be on little craft, and it is to be 
hoped that she may, as Sir Marchison’s strong faith 
would lead us to hope, help to trace the great African tra- 
veller, and find him, yet living, and help to bring him home 
again to England. ‘To hope this may be hoping ne hope, 
but we shall at all events know within a few weeks. Before 
that time we trust to give a somewhat detailed account of the 
vessel to which this hasty notice now applies. 








. Rrewarps’s Inpicators+This now well known steam engine 
indicator takes its name from a draughtsman once employed by 
Mr. Charles T. Porter, then of New York, but now of the 
Whitworth Company, Manchester. Richards designed the 
parallel motion which removes the necessity, as in Gooch’s in- 
dicator, of a tedious process of translation, and as the height of 
the diagram is multiplied fourfold through light arms, as com- 
pared with the rise of the small indicator piston, the momentum 
of the latter, at quick speeds, is practically, extinguished, its 
movement being limited to about fin. M Elliott Brothers 
have already made upwards of 500 of these indicators, and Mr. 
Porter is now bringing out a new edition of his work on the in- 
dicator. He has made a table showing the motion of the piston 
for each degree of ,motion of the crank, carried,to seven places 
of decimals, for connecting-rods of four cranks, five cranks, and 
six cranks. 
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STEEL CUTTER FOR THE LIVINGSTONE SEARCH EXPEDITION. 
CONSTRUCTED AT THE ROYAL DOCKYARD, CHATHAM. 
(For Description, see preceding Page.) 
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The Fourth Volume of ENGINEERING commenced with 
our last number. The extraordinary increase in the 
circulation of the paper, an increase of nearly 2000 
copies weekly since the first of January, has exhausted 
our stocks of several of the back numbers, with the ex- 
ception of fifty sets of Vol. I1I., reserved for binding, 
and which will be sold bound, and at one guinea each, in 
the order of application. A very few volumes of Vol. I. 
remain; hut Vol. I. is out of print. The circulation of 
ENGINEERING exceeds that of any other journal of its 
class of the same or a higher price. 
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SUSPENSION BRIDGES. 

Tue practice of the American engineers, in respect of 
suspension bridges, is remarkable for its boldness, and 
in some instances for its success. The widest span 
yet reached in England is that of 703 ft., at Clifton, 
for roadway traffic only, and this is formed of the 
heavy chains which once carried the footway of 
Hungerford-bridge, in a span of 676 ft., with two side 
spans, across the ‘Thames. The Americans have their 
double-floor railway bridge of 822ft. clear span at 
Niagara, already in use for the last twelve years. On 
the other hand, a span of 900 ft. over the Ohio river 
at Wheeling, and another of 1043 ft. over the Nia- 
gara river at Lewistown, have been blown down in 
heavy gales. It is clear, however, that it was not 
wore b the span but the construction of these bridges 
which caused their failure. : fay 

The largest existing span of a suspension bridge is 
that of 1057 ft. over the Ohio river at Cincinnati, lately 
completed from the plans of Mr. John A. Roebling, and 
under the superintendence of his son, Colonel Wash- 
ington A. Roebling. Of this bridge, which is un- 
doubtedly the finest work, structurally and architec- 
turally, of its class, we shall soon give an engraving. 
It crosses the Ohio with a clear headway of 100 ft. 
above low water, the greatest variation between spring 
freshes and summer low level being 60 ft. The towers, 
of massive masonry, rise 200ft. above low water. 
The supporting members of this bridge are two cables 
of parallel wires, of No. 9 gauge, drawn by Messrs. 
Richard Johnson and Nephew, of Manchester, each 
cable being 12}in. in diameter, and containing 5250 
wires, the breaking strength of the wire being up- 
wards of 60 tons per a inch of net section. A 
large portion, nearly half, of the weight of the road- 
way and load is carried by diagonal wires running 
straight from the tops of the towers to successive 
points along the floor, so that the main cables, them- 
selves stiffened by this arrangement, really carry but 
about half of the total weight of the roadway and 
load. The ultimate strength of the bridge is very 
greatly in excess of the greatest probable, if not 
possible, load. " ite 

Having completed this work, Mr. Roebling is about 
to undertake one of far greater magnitude, that for 
connecting the city of New York with Brooklyn, 
across the East river. It. is € , here, that a 
headway of 130 ft. be maintained in mid-channel, and 
the great suspension span will be 1600 ft. in the clear, 
or much more than twice that at Clifton, nearly three 
times that of the Menai suspension bridge, and nearly 
six times that of either span of Lambeth suspension 


either side, by a succession of arches, the whole length 
being between 1} miles and 2 miles, and the total 
estimated expense is six million dollars, or, at the 
a value of American currency, nearly one million 
sterling. 
The cables will be four in number, 14in. each in 
diameter, and formed of No. 9 wire. The cables will 
be arranged one at each outer side of the platform, 
and two near the centre, the whole width of the plat- 
form being 80 ft. The platform will have six wrought- 
iron trusses, each 10 t. deep, for its whole length. 
There will be a footway, 10 ft. wide, along the centre, 
a horse railway. on each. side, occupying, each, 16 ft., 
and a roadway on each outside of the platform also 
16 ft. wide, with a projection of the crossbeams of 
3 ft. on each side, to receive the connexions from the 
outer cables. ‘ 

As various and conflicting accounts: of this under- 
taking have appeared, we’ may note that’ the details 
now given have been supplied by Colonel Washington 
A. Roebling, who is now in London, and who, we 
trust, before his return in January next, will read a 
paper at the Institution of Civil Engineers upon the 
great suspension bridges executed and in hand by his 
father in America. 

‘The towers of the New York and Brooklyn bridge 
will be of granite, 350 ft. high, and will measure 150 ft. 
by 90 ft. at their bases.. ‘The openings for the rail- 
ways and roadways will be Gothic arches, 100 ft. 
high in the clear. The railway carriages ought, per- 
haps, to be described as tramway carriages, since. they 
are not those of which ordinary railway trains will be 
made up. They will be of unusual size, seating 100 
passengers each, and will be drawn across by wire 
ropes, working over drums at each end, the latter driven 
by fixed engines. 

As awhole, no work of the same character, yet 
executed, approaches this in magnitude. It will un- 
doubtedly he the crowning work of Mr. Roebling’s 
life, and we may, not unreasonably, conclude that it 
will hand his name down to posterity as one of the 
greatest engineers of modern times. The difficulties 
of suspension bridge construction are not in general 
design, but in execution, and the history of the 
Cincinnati bridge, which will yet be written, will 
furnish a most interesting chapter in point, while that 
of the New York bridge will possibly far surpass it. 








LONG-SPAN BRIDGES. 

Tue recent series of articles upon long-span bridges, 
which has appeared in our columns, and which will 
probably be yet republished in a collected form, leaves 
perhaps but little to be said of the economic and ulti- 
mate limits of span in existing forms of bridging; but 
one proposition, which had not been advanced at the 
time when those articles were written, may now be 
considered with reference to the possibility of a further 
considerable extension of the limiting span. The widest 
attainable span must clearly be upon the suspension 
principle, but suspension bridges are deficient in 
stability, and it has long been the object to so stiffen 
a suspension chain or cable, as to adapt it for heavy 
and irregular loading, especially when in motion at 
considerable speed. No attempts to do this have been 
satisfactory, although, of course, where the spans are 
moderate, as in the Chelsea and Lambeth Bridges, 
and where the permanent and uniformly distributed 
dead load bears a high proportion to the moving load, 
even a moderate amount of trussing secures con- 
siderable stability. In the suspension bridge at 
Niagara, with a single span of 822ft., the timber 
trusses are about 20 ft. deep on each side, and the 
bridge has two roadways, one over the other, and two 
pairs of cables of different versed sines, and the plat- 
form is guyed by wire ropes to the sides of the rocks 
below ; and yet railway trains are necessarily limited to 
a low speed in crossing, and a considerable wave rises 
along the floor of the bridge, in front of the engine. 
We have often watched from the middle of the span 
the progress of trains across this bridge, and have 
always observed as much undulation as we had seen, 
a few years before, upon the passage of a heavy wagon 
over the suspension roadway ridge, of about the same 
span, on the same site, and which had but one pair of 
cables, one floor, and no stiffening girders. 

In the case of girder bridges, no matter what ma: 

be the proportion of depth to span, a limit is found, 
and we may say soon found, at which the dead weight 
of the structure by itself, or without any moving load, 
produces the greatest allowable strain upon the 
material. And beyond this limit we cannot go. But 
it is sometimes suggested that we may relieve a por- 
tion of the dead weight of the truss by means of sus- 





bridge. This great opening will be approached, on 


pension chains, or inclined tension bars, as in Mr. 


Ordish’s well-known type of bridge. But a truss and 
a system of supporting tension bars or suspension 


practically impossible, under the conditions of i 
elasticity, varying temperature, &c., to so adjust the 
one system to the other that each shall do its share of 
work. It may take a great deflection, and conse- 
quently a great strain ba the truss to bring the 
suspension system into play, if the chains, cables, or 
tension bars are at all slack, and if they are too 
“tight” or too short, they will be made to bear the 
brunt of the load while the-teuss is not brought 
properly into work. In either case!the bridge might 
expected to break down.in detail, the suspension 
members failing first; and the truss afterwards, or 
vice versa... R 
There is another system, however, whereby all, or 
any part, of the dead weight of a long truss may be 
supported, even to lifting it off the piers, if we may 
suppose an extreme case, and this is by carrying 
tension chains or cables from successive pointe shone 
the bottom of the girder up to and over high towers at 
the ends of the span, and loading these chains or cables 
with counterweights, hanging over pulleys, or bell 
crank levers, the towers being furthermore stayed to 
gto being pulled inwards or towards the mid span, 
y the strain. The suspension or tension members 
would thus be always under a definite and constant 
tension, no matter in’ what state of strain the truss 
might be in, and would lift off as much of its 
weight as would be represented by. the counter 
weights multiplied by the sine of the angle of the 
inclined tension members. If the average inclina- 
tion of a series of inclined tension rods was 1 in 4, 
counterweights to the extent of 4000 tons would take 
off 1000 tons of the dead weight of the truss. Such 
weights would, of course, be very bulky, 4000 tons of 
iron occupying 20,000 cubic feet of space, equal to 
four cubes, two at each end of the span, of rather more 
than 17 ft. on a side. Yet as cast iron could be put 
into counterweights at a cost, probably, of 3/. per ton— 
for the poorest quality would answer as well as the 
best—this might not be a costly nor an inconvenient 
mode of dea with very large spans. In Mr. 
Sedley’s bridge, with its system of equipoised canti- 
levers, the principle of counterweighting may be 
said to be introduced, but our suggestion applies 
more especially to single wide spans, where there is 
no occasion for side spans on land, and where, as in 
many cases, it would be impossible to erect piers, to 
allow for them, in the waterway. The use of counter- 
weights, in the manner described, represents, we pre- 
sume, a new principle in bridging, and we shall be 
glad to see it discussed by engineers, as it undoubtedly 
opens a way out, in the case of very large spans, where 
no other mode of dealing with them could be found, 
admitting, in fact, of much wider spans than could be 
attained upon any other method. e tension mem- 
bers, it is understood, would be made of increasing 
section, in proportion to their own length and weight, 
from the — of attachment to the truss up to the 
tops of the piers, and steel wire cables with a safe 
working strength of 10 tons per square inch, and 
wigent but 10lb. per square inch per yard run, 
would probably be found best for the purpose. No 
a cg | of the cables, or other tension members, 
and no alteration in length due to temperature, would 
upon this system affect their constant supporting power. 








THE PARIS EXHIBITION. 

eS Paris, July 10, 1867. 
We are at “the begin of the end,” to use the 
historical phrase of a great French diplomatist. The 
prizes and honours have been awarded and distributed, 
the juries have been dismissed from their volunteered 
services, and are now in their turn standing before the 
jury of the juries—the tribunal of public opinion. For 
some days the lists of prizes have been before the eyes 
of the public, and there can be no doubt that many of 
the celebrated names who stand at the head of these 
lists have been gladly seen there by those who know 
and a the services rendered by our leading 
men of science and industry to their respective nations 
and to mankind at . There are some other names 
of more doubtful standing placed upon the same plat- 
form with our greatest stars, and when we meet with 
such we are inclined to ascribe to our own ignorance 
of their special merits what may be a demerit of those 
who have placed them there. The jury then enjoys 
the benefit of the doubt, and so far their awards are 
left unchallenged. 

But when the sins become prominent and offensive, 
that is, in the case of omissions or insufficient acknow- 
ledgments, it is by comparison that we then 





chains cannot be made to act ig 0k together. Itis - 
t 
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arrive at our conclusions, and the judgment is passed ; ; in all their working parts. They are not likely to get 
it stands before us as a complete and unalterable ver-| out of order, as they are simple in their construction 
dict before we have time to consider the extenuating | and sufficiently substantial in their make. Some of 
circumstances, which, in this case, form an ample and. the details of outer finish are yet open to improve- 
well-grounded excuse for many an error. As there | ment, and particularly the price of the tables and 
have been two kinds of juries, viz., the juries of classes | threaders for such machines which are to be driven by 
for proposing the prizes and the juries of groups for | foot should yet be reduced. ‘This, however, is likely to 
awarding them, we are tempted to say that the class- | be easily accomplished with an increasing trade, which 
juries are responsible for all cases 4 yee perm award, | this machine can hardly fail to realise very shortly. 
while the group juries are at fault in all cases of in- ——————, 
sufficient cahanstipdamment. It is well known, how- | 7 THE DUNDERBERG. 
* ‘o THE Eprror oF ENGINEERING. 

ever, that the refusals of the juries i oo have been, Srr,—I forward you the following result of trial test for 

the subsequent increase of the number of prizes} speed over a measured mile (knot), of 6086 ft., of the iron-clad 


b 
p Rew. hat originally intended, made comparatively | ram Dunderberg, in New York Bay, 13th instant. 
less sweeping and oppressive than was at first ex-| 


Five runs were made—three against, and two with, the tide, 
pected, and so virtually the class juries are those to | #8 follows: 








whom the praise for their — and the blame for | a ae —- Yan 
their shortcomings must be brought home. Second ,, od — 18 

We believe that, as a whole, great credit is due to Third ,, 3 . 8 55 
the jurors of all those classes in which our readers are Fourth ,, - 5 6 
professionally interested, for the intelligence, industry, Fifth 5, soe © see ave 4 15 
and impartiality with which they have tried to acquit Mean 1 314 





being at the rate of 13.27 knots per hour. 


themselves of their onerous duties; but it will be one 
The fires were not in order, having been banked for several 


of our earnest duties, though not perhaps a very 


pleasant task, to point out wherever grave errors have | hours previous to the run, , 

occurred. We do not intend to do this in any syste-| The maximum revolutions of the engines were only 51, and 
atical mode, nor in any articles specially devoted to | *®/oW 5 46 per minute. : 

» wager Awe a, men re sew : | The ship drew 21 ft. 2in. aft, and 18ft. 7in. forward. 


the criticism of the awards of the jury, but in our | Maximum pressure of steam at any time 25 1b. per square inch, 

descriptions of the articles exhibited, and in our notices | falling in some cases as low as 17 Ib. j 

of the subjects brought before the public attention on| Vacuum in condenser 24in. Steam cut off at 21in. of the 
’ 


this occasion, we shall not fail in future, as we have a. seal tieanlilllaies nat ih cain ent Ratan tliat 
done hitherto, to preserve and express our independent | py yc° Craugn’ Was © wm ~ Ww, 


“er r ete “ °- 3 The ship was designed and constructed by William H. Webb, 
opinion, which may be similar to that of the juries, but | builder of the Russian frigate Grand Admiral, and the Italian 
will in some instances be diametrically opposed to it. 


frigates Rey de Italia and Portegallo. 
At present we will only refer to afew concise examples | _ By resolution of Congress, the ship was released to her con- 
in order to prove that our general remarks have not been 


structor, and sold to the Emperor Napoleon. F 
without a sufficient foundation. Looking at the group of ‘See wee ber departure for Cherbenrg, in the 
rime movers, we find a “grand prix” awardedto Messrs. ys 
Farcot and Sons, of Paris; while the Allen engine 
has a silver medal, Messrs. Galloway’s engine a simi-| 
lar award, and Messrs. Clayton and Shuttleworth’s | 
neatly finished engine is not named at all. We do not | 
wish to detract from Messrs. Farcot’s merits, but arethey 
so far superior to those of their other just-named rival | Captain Ericsson have summarily disposed of the Dunderberg, 
exhibitors, as the merits of Mr. Whitworth are superior | and after the verdict of these distinguished engineers, it will be 
to those of some obscure French or German tool- | useless to attempt to bolster up the reputation of that vessel. 
maker who has envied of silver medal on the present | M¢ Dourzs fos, the wor othe page ied ta 
occasion ? Again, in the class of tools we find no gold | sufficient to satisfy all but the most sceptical, that the ram is 
medal amongst the makers of wood-working machinery. | of no account. He also quotes a letter from Ericsson a year 
This is principally due to the fact of this class of | old, in which the latter denounces her as a “shapeless mass of 
machines having been mixed up in the class of “ engi-! =, and to — Mr. Bourne adds his own condemnation by 
neers’ tools in general” with other machines of more ~~ eutalien titan ot tae bitte of tank 
ostensible importance. Still it is absurd for a jury | designer, Mr. Webb, and of the utter worthlessness of the 
to award a bronze medal to firms like Messrs. Powis, | “great American ram,” as she has been pompously styled, could 
James, and Co., or Messrs. Robinson and Son, of | not be desired by un enlightened British public. 
Rochdale, while men like Mr. Zimmermann, of Chem- With that modesty which accompanies true greatness, these 
nitz, carry off a prize of first order in the same class. 


gentlemen, evidently undervaluing the importance which 

mM ; .| attaches to every opinion uttered by them on the subject of 

Still more striking, to quote one more instance Of | ironclads, graciously sustain their views by stating that her 
gross mistake, is the difference made in the awards | armour is only 3}in. tiick. Although the casemates of the 
for fire-proof safes. Mr. Chatwood’s now well-known | Dunderberg are armoured with solid plates (not laminated like 
safe has a bronze medal, while Mr. Wertheim, a safe-| the monitors) that are really 28 per cent. heavier than they 
maker, of Vienna, whose articles would not bear an | D#¥® told us, being 44 in. thick, yet for all practical purposes 
7 . . "s ; this duplicate statement is near enough to the truth. There is 
impart ial comparison with the former, has managed tO | certain stupid class of people ever ready to impugn the motives 
obtain a “grand prix.’ These are facts of suflici of others, or to doubt their veracity when one fails to state just 
prominence to justify what we have said before, anc exactly the truth to a line, whom it is almost impossible to 
to make a careful and impartial professional record of | Please any how, and it is refreshing to see that some men are 
this exhibition on our hands all the more neces sufficiently great to disregard such grumblers—men whose pro- 
and important. 


Yours truly, 
Wrirram W. W. Woop, 
Chief Engineer U.S, Navy. 
Navy Yard, New York, June 22nd, 1867. 








To True Eprror or ENGINEERING. 
Sin,—On page 504 of EnGrneerine, Mr. John Bourne and 





fessional reputation is so thoroughly established that they can 
afford to carry conviction fo the minds of their readers by 
stating facts their own way when troublesome, or omitting them 
altogether when they conflict with their arguments. If it were 
not for such independence the world might be kept eternally 
arguing about one thing or another. For instance, if Mr. 
Bourne had stated the fact that Ericsson designed nothing about 
the Dunderberg but the gun-carriage for her 15 in. guus, and 
that forty-five pounds of powder (three fourths of the service 
charge) had been found sufficient to disable it when officially 
tried on the vessel, and that since said break-down it had not 
been further tested, these grumblers might have questioned the 
fact of the carriage being really “the wonderful solution of the 
problem of working great guns in broadside.” Indeed, they 
might have been still more unreasonable, and have asserted, 
perhaps boldly, that this was the only ‘‘ weak monstrosity” 
‘bout the Dunderberg. But as the matter now stands, Mr. 


JACKSON’S SEWING-MACHINE. 
Av the Paris Exhibition a small stand in 
British machinery departmeni is occupied by 
sewing-machine of Messrs. Jackson and Co., of Li 
don. This exhibit is well worthy of general attent 
The machines are lock-stitch machines, employing 
dead shuttle first introduced by Messrs. Wheeler ¢ 
Wilson, of New York; but their needles are differ 
from those employed by the last-named firm. Mr. J: 
son’s needle is straight, and his needle bar is guid 


hull of the Dunderberg. below its junction with the casemate 
was inclined, and solid, and that the trajectory of a projectile 
with this inclination would form an angle so low as to inake * 
penetration much less likely to occur than on a vertical surface ; 
his readers might then have been in doubt as to whetier the 
34 in. solid plates on the Dunderberg’s hull were not fully 
equal if not superior to the 2 in., 3 in., or even 4 in. of laminated 
iron on the great monitor rams; especially if he accompanied it 
with the statement of the fact that the wooden backing of the 
Dunderberg’s “ hull plating, was considerably greater than the 
“* shapeless mass of timber” on the Dictator called the shelf or 
“overhang.” He could also have stated with truth that only 
8 in. below the water line the plating of the Dictator was but 
6 in. thick, and that nowhere on the bull or shelf was it more, 
except where it was backed with three lengitudinal bars of iron 
5 by 7 in. It. would scarcely be credited in England, after Mr. 
Bourne's glowing accounts of the wonderful thickness of the 
armour of the Puritan and Dictator class, that an equal 
width of belt of the 6 in. armour of the Bellerophon contains a 
greater sectional area of iron than that on these vessels, including 
the bars alluded to. 

I have studied and consulted, with much interest and advan- 
tage, in my professional engagements, the published writings of 
Mr. Bourne, but have never before discovered in them how 
nearly allied are the professions of engineer and barrister. By 
a skilful use of his knowledge of the theory and practice of each, 
he has almost carried the British nation by storm on the monitor 
question, and has doubtless provoked the direst indignation 
against the Lords of the Admiralty tor their refusal to invite 
the great Scandinavian over to England to instruct the designer 
of the Bellerophon in the art and mysteries of shipbuilding. 
We are glad he has assumed the guardianship of the reputation 
of the former, and are encouraged to hope that, as he is probably 
kept advised by him upon ail matters likely to affect it, the 
scientific world may be enlightened upon some unpublished 
mysteries respecting the monitors. 

We have had elaborate calculations published on this side of 
the Atlantic, made, I believe, by Captain Ericsson, showing how 
many millions of foot-pounds the Dictator would develop if 
driven against one of the English ironclads at 15 knots per hour. 
We know that this was the speed promised by him to the 
Government, and upon it his calculations were based ; but as the 
Dictator has never been able to steam more than 10 knots (if 
that much), it would be interesting, both in a scientific and 
international point of view, to have those calculations revised by 
hin or Mr. Bourne, and the equations given on the basis of her 
real speed, so that we could see whether the requisite quantity of 
fuot-pounds couid be depended on in such an emergency. As 
the Dunderberg goes at 13 knots, of course the Ericsson ram 
would not be expected to “ come to time” with that “ shapeless 
mass of timber,” as she would be minus the desired vis viva, or 
vim. It would be interesting also to know why such enormous 
boiler power as that carried by the Dictator cannot be half used, 
without such excessive heating of the journals as to prevent its 
further development. We know her 100 in. engines were de- 
signed by Captain Ericsson, which is of itself a sufficient gua- 
rantee of their excellence, but beyond this we know nothing. If 
the fault be with the engine builder he should not be shielded, 
for he probably has no reputation to lose, and would not suffer 
by the exposure, but as it is, the reputation of Ericsson himself 
is involved. We trust Mr. Bourne will clear up this mystery 
at once. The science of shipbuilding might be advanced if 
either of these gentlemen would make some calculations show- 
ing how much more seaworthy and rapid the Miantonomah 
would have proved if she had been designed by Ericsson, and 
constructed with the “ remarkable overhang” invented by him. 
‘We fear his reputation is daily suffering, because he is supposed 
to be the designer of this vessel also. If Mr. Bourne will exa- 
mine his correspondence, he will probably find a letter from 
Ericsson disclaiming the paternity of her, and be-rating Mr. Con- 
structor Delano for his stupidity in not designing her with “ this 
extraordinary specimen of human genius” (see Ericsson’s letter 
on the Dunderberg), which was alone wanting to make her 
equally successful with the {Dictutor. As the only 15 in. shot 
that struck the Tennessee at Mobile failed to go through a case- 
mate no stronger than the Dunderberg’s, being inclined at about 
the same angle, and covered with 5 in. of laminated bars, only 
8 in. in width (two of 2in., and one of Lin. thickness), and as 


Ericsson in one of his communications to the Army and Navy 
Journa/, admits that the turret of tae Dictator cannot be ex- 
pected to resist a gun not in existence when that vessel was 
design it will be interesting to know from him or Mr. 
Bourne upon what theory he bases his assertion, that “any 
of ow ill monitors could send this extraordinary speci- 
men of luman genius to the bottom in a few rounds.” 
The Ma tan was the only Ericsson monitor that engaged 
the ‘Ts ee, and it took her over one hour to fire four 15in. 
shot action, but one of which struck the Tennessee. 
How would it require the Dictator to fire the ‘ few rounds ” 
nece: send the Dunderberg tothe bottom? ‘The other 
two ir ids in that action (to one of which the Tennessee sur- 
ren ) were altogether unlike the monitors, except in having 
two! ‘ting turrets each, in one of which the guns were worked 
by Their decks were arched, their side armour was 
so! d inclined like the Tennessee’s, they had four pro- 


each, and although the entire deck was covered with 


pel ! 
ir as thick as the Dictator’s deck-armour, with turrets of 





in its movement in a pair of simple cylindrical slid 

The tension of the thread is regulated by a sprin; 
made from a round steel wire, anc tlie elasticity of 
this spring allows the application of the same machine 
to very different thicknesses of cloth without requiring 
a re-adjustment for each change. ‘This is a great ad- 


Reed and the Admiralty can have their stupidity fully vev- 
ulated for not adopting the “ wonderful solution” at once. 


Bourne manages to defend the reputation of his protegé, th 
more fully am I impressed with the wisdom of one of th: 
knickerboeker judges of the olden time, who refused to listen 


rhe more I contemplate the skilful manner with which Mr. | 


vantage with a family sewing machine, as all em- 
ployers of sewing machines are well aware of. ‘The 
most important feature of Mr. Jackson’s machine, 
however, is its low price. The retail price of a 
machine of this kind, as arranged for being worked by 
hand, is 4/. 4s. ‘This is a considerable reduction of 
the usual prices for lock-stitch machines, and one which 
has been long felt as a necessity. Mr. Jackson’s 
machines are plain but well made, and interchangeable 








more than one side of a question in his court, because he was 
| always bothered in making up his (decision it he heard both. | 
| Mr. Bourne seems to understand the importance of letting the 
| court of public opinion know only so much of the facts as may 
| be needed to ensure the cause of his client. If he had stated 
| the fact that three feet below the water line the armour of the 
Dictator and the Puritan (the ram monitors par eacellence) 
designed by Ericsson, was only 2 in. thick, that within 2 ft. 
of the surface of the water it was only 3 in. thick, and that 
within 18 in. of the surface it was only 4 in. thick; that this 


ire in. thick, and side armour 3} in., they drew only six feet 
er, and steamed faster than the Dictator. There is no know- 
how much swifter and better they would have been if their 
des gner, Mr. Eads, had only had sense enough to have put the 
remarkable Eriesson overhang ” on them. 
As it was published to the world that the monitors saved the 
| day and captured the Tennessee in that memorable fight, per- 
haps Captain Eriesson’s reputation bas been suffering all this 
time by having the paternity of those abortions attributed to 
him also. He certainly has the glory of having had one 
shot in the fight, and of having designed what stupid people 
styled “ the man-trap Tecumseh,” which carried down nearly one 
hundred gallant souls under the waves of Mobile harbour. 
Will not Mr. Bourne be able to prove that the Battle of 
Mobile was won through the genius of Ericsson ? 
Wm. Wart, C.E. 





armour was vertical and laminated, while the armour on the 





Washington City, June 20, 1867. 
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THE NAVAL REVIEW. 


Soutusga, July 10. 
Iy presence of the beautiful scene which Spithead now pre- 
sents, it is difficult to sit down to write a calm criticism upon 
the vessels which offer one so glorious a sight, to point out the 


weakness of objects which almost oppress one with the sense of 


their power, and to find fault with a slavish adherence to old 
models in vessels, whose chief characteristic, at first sight, 
would appear to be novelty. Engineers are but mortal, and are 
moved by pretty sights like other men. Like Phryné before her 
judges, our fleet puts forth all its beauties now, and bids fair to 

ide its imperfections in the full blaze of its attractiveness. 
The frailer the specimen the greater the beauty. Plenty of 
people will full foul of the hideous Royal Sovereign; few will 
notice the Bellerophon; all will praise the Duncan, with her 
two stories of match-wood. 

But to the engineer, intent upon securing the safety of his 
country at any (supposed) sacrifice of beauty, this review offers 
an unequalled opportunity. However often or correctly dif- 
ferent vessels may be described, we can never gain a clear com- 

rative knowledge of them without seeing them together. 

Jould that a few monitors were here to complete the picture. 
The French ironclads and their new sister, the Dunderberg, we 
can spare well enough, but Russia and Sweden might send a 
few specimens to open our eyes. 

Before settling down to arts of war, I have just a word for 
the ways of peace—a word of earnest commendation for the 
beautiful new railway station at Portsmouth. It was building 
when I was down here last autumn, and though I know not the 
architect’s pame nor any details of the structure, I cannot but 
allude to it as one of the ornaments of the place (which are few 
enough in all conscience). The absence of meretricious orna- 
ment and the practical appearance of all its parts show the 
spirit of the engineer, while the excellence of the general effect 
shows the spirit of an artist. The fagade is of red brick, with 
the arches turned in yellow. Stone is used liberally, a good 
deal of it heing disposed in horizontal lines from end to end of 
the building. The design of the iron work is very good. Ample 
provision has been made for waiting-rooms, &c., and altogether 
the thing does credit to its author. The actual sheds of the 
station are rather low, and not otherwise noticeable, so far as a 
hasty inspection allowed me to judge. 

Tae Royal Sovereign, Prince Albert and Wivern are the 
turret ships present. All are armed with 9-in. ‘“* Woolwich” 
guns, soon, | trust, to be put in fair competition with the 
15 in. Rodman, now at Shoeburyness. Of the Royal Sovereign 
people never tire of talking, and the Wivern comes in for quite 
as much notice as she deserves, but it is surprising how little 
is ever said of the Prince Albert. If time of need comes she 
will be found a useful member of the fleet, all things considered. 
Though far from what a turret ship ought to be she impresses 
one very favourably as a specimen of the English breed. I 
shall pay her a visit before the review, and will let you know if 
any stronger remarks are justified. 

Another visit must be to the Lord Clyde. How Mr. Reed, a 
thorough engineer, came to build this ship and, her sister, the 
Lord Warden, of wood has never been quite clearly explained, 
and is probably due to other influence than his own. Neverthe- 
less these two ships mark a distinct step in advance. I 
allude to the prominence given to the bow battery in 
their design. End-on fighting being recognised the tendency 
to turrets is plain, for every successive attempt to imitate 
their efficiency on the broadside system does but prove their 
superiority. The bow battery of the Lord Warden is, 
I believe, the most powerful, and it is to be regretted that she 
puts in no appearance. The armament of these two vessels 
suggests a question of very wide application in our navy. 
The Lord Clyde carries on the main in four 8-in. and sixteen 
7-in. guns; the Lord Warden, sixteen 8-in. guns. The greater 
power of the latter armament is evident at once, and one cannot 
help asking, Why this difference? ;The-ships are of equal 
dimensions in every respect, so that it would seem that a rest- 
less craving for variety is alone responsible for the Lord Clyde’s 
weak armament. ‘The Royal Alfred, again, goes to sea with a 
battery of 9in. (123 ton) guns on board, though of the same 
tonnage as the former vessels, and only a converted line-of- 
battle ship. Her sisters, the Culedonia, Prince Consort, Ocean, 
and Royal Oak must be content with four 8-in. guns each, and 
a large proportion of 7-in. Now if the Admiralty have de- 
termined that the heaviest guns are the best, why do they send 
out ships so badly armed? It is useless to tell engineers that 
their main decks could not carry the requisite weight. A few 
iron columns beneath, some struts, some ties, and a little in- 
genuity adapted to each particular case could settle this 
difficulty very soon. ‘That misbegotten packing case, the Dun- 
derberg, described by one of your contemporaries as a turret 
ship on the monitor principle covered with 10 in, of armour, 
carries 15-in. guns well enough; yet the Admiralty decide that 
those splendid pieces of naval engineering—the Warrior and 
Black Prince—are not to have a single 9-in. gun, and the 
Achilles two only, and the Agincourt, Northumberland, and 
Minotaur four each. Our authorities seem to think more of 
loading their ships with a dozen extra tons of gun-weight than 
a hundred of armour, and more of enlarging a port hole than of 
building a new ship. A more uniform plan of armament is 
required imperatively if we are to make the best of our broad- 
side squadron. 

The Warrior and Black Prince still present their old ap- 
cmp figure-head and all complete. It is a great pity they 

ave not been altered to the Achilles pattern, with plating all 
round the water-line, and a ram bow. 

These three ships, with the Minotaur and the Valiant, look 
imposing beyond description, but there is a far more business- 
like air about Mr. Reed’s ships. The nose of the Bellerophon 
seems to be always looking for something to stick into. The 
Research has a far better appearance on the water than her 
enemies give her credit fur. ‘he Pallas is a fine, high, buoyant- 
looking vessel, but she seems rather an expensive machine for 
carrying four 8-inch guns into action. Suilors still hate the 
look of the ram bows; and people in general seem to suppose 
that they spoil the romance of the walls of—iron. I confess 
they do not sq strike me. Nothing exactly adapted to its pur- 





pose is ever ugly, if only its construction be guided by « 
sense. The bow of a ship is now (in my opinion) its deadliest 
weapon, and it should show it. The Bellerophon’s bow looks 
murderous, which is exactly what it should look. There is 
grace in its lines too, quite as much, to my taste, as in the 
overhanging weights of the Black Prince. 

This question of fitness of means to ends is sadly set at nought 
here. With so many fine broadsides bearing on my bow- 
windows it may be rash to speak ill of them; but the thrice-told 
tale of their unfitness may be repeated once more with profit. 
For what object are our ships now built? To carry guns into 
action. A few heavy, or many light ones? Certainly a few 
heavy ones, and certainly the proper place to fire these from is 
the deck, and not windows in the sides. How came these win- 
dows or portholes to be thought of then? When first merchant 
ships were pressed into the service of the Edwards and the 
Henrys we may be sure that the few pieces they carried were 
placed upon the upper deck. But when, later, monarchs took 
to building large ships of war, it was evident that to make full 
use of them they must carry many more of the light ‘* gonnes” 
of the period than the upper deck gave room for. So the 
lower decks were pierced with portholes, and ultimately mul- 
tiplied in number, ti!l in the Santissima Trinidad—Nelson’s old 
enemy—we find in all five rows of guns. With the increasing 
weight of guns came not so much a reduction in their number 
as an increase in the size of the ship, resulting in the splendid 
three-decker Victoria, now rejoicing my sight (in spite of my 
engineering proclivity for rams). But at last guns have got 
too big for this process to be continued, especially as every gun 
now requires a corresponding quantity of armour. So we fall 
back on a few large guns. How shall we carry them? Why, 
how would they have been carried in the Great Harry if guns 
had been heavy and not light when she was built? How have 
we always carried guns when, as in sloops, we were a to 
carry but a few? Of course, on the upper deck. Why on 
earth should we stick to the merchant-ship-with-windows type 
when the reason for it (the great number of guns) has departed ? 
The Royal Sovereign is far more natural in form than the 
Bellerophon, to say nothing of the more natural way in which 
the guns are trained. Ifa landsman acquainted with railway 
stations were called upon to explain how he would work a heavy 
gun, would not his mind at once seize on the turntable which 
“trains” the locomotive in any direction ? 

A separate examination of the different ships will provide 
more specific facts for my next letter. I give you uo catalogue 
of the ships at anchor, nor any table of their tonnage, &c. (care- 
fully compiled from the navy list), as your contemporaries 
furnish that with charming regularity, and the “ beauty of the 
scene” muy safely be left to Russell, D.C.L., or some of his able 
companions. J will say, however, that the weather is splendid, 
and that there is no better place in England for jaded engineers 
to “refresh” at than this quiet and charming Southsea. 

The fleet crawled out this morning at the slowest pace con- 
sistent with any motion at all; went through a solemn relsearsal, 
and crawled back again like its own ghost come to announce its 
destruction. ‘ There was no firing. Britannia’s latest and 
ugliest triplet, the double-sterned Vixen and Viper, and the 


more presentable Waterwitch, brought up the rear. The boat- 
men here think the latter “nae canny,” a sort of yacht du 
diable. Ram. 








COMPOSITE SHIPBUILDING. 

Tue construction, as well as the use, of composite vessels for 
mercantile purposes is only in its infancy, and they may, with- 
out hesitation, be termed experimental ships. But as they are 
becoming more generally used, and as they are more particularly 
adapted for some trades than either iron or wood ships, and as, 
before long, Lloyd’s must be drawing up some rules more-definite 
than they are at present, and as shipowners, before embarking 
more capital in the purchase of such ships, should be convinced 
of the value of the article-they buy, it is advisable to inquire 
into the distinctive peculiarities of such ships. 

This can be done best by understanding their construction, 
and the materials of which they are constructed; and we give, 
herewith, engravings representing features of the design of such 
a ship, which will give a general idea of the system. 

The keel, stem, and sternpost are of wood, formed in the same 
manner as for a wouden vessel. If iron is used in the fore and 
after ends, the deadwood may be® partially dispensed with. 
Iron knee-plates may with advantageybe used in fore and after 
ends, as the frames can be rivetted to them instead of being 
bolted to tae wood. Care must be taken to have the top of the 
keel, &c., perfectly level, asa plate must be carried fore und aft, 
from top of deck forward to top of deck aft, ‘This plate should 
be broad enough to fasten the garboard strakes to, and should 
be flanged to suit the rise of floors. If through bolts are used, 
they should be of yellow metal, but a better fastening may be 
substituted, namely, large wood screws, say 13 in. diameter, and 
galvanised; these should also be as long as possible, and screwed 
in as tight as convenient. A good bolt of this kind has been 
made by Mr. E. Watteau, of the Cleveland Bolt and Nut Com- 
pany. A good thick coating of tar should be put on between 
the plate and the keel, and not less than two bolts in each space 
of frames. 

In the ship which we are now describing, the frames are all 
rivetted securely to this plate, and tue centre keelson is 
rivetted to the reverse frame upon the top of floors, so that the 
keel, keel-plate, and keelson, form a threefold backbone to the 
vessel, All stringers, breast hooks, and keelsons should be 
terminated and fastened to this plate, so that the wood is only 
a covering to a rigid iron frame. The frames are of angle- 
iron—this is the most advisable form—and spaced 18 in. apart ; 
the size of those introduced into Lloyd’s is quite narrow enough 
upon the outer flange; they might with great advantage in- 
crease the space of trames, and increase the breadth of frames 
without increasing the cost. 

Besides the keel-plate there is a plate carried fore and aft 
upon the bilge, and another at the sheer height, and diagonal 
plates or ties carried from the one to the cther and rivetted 
securely thereto; they are rivetted also to the frames, thus 
making the ship rigid and strong, more especially when the 





diagonals are double and crossed in the middle. In the place of 


these diagonals, two plates divided into equal spaces between 
the sheer and bilge might be introduced with advantage. 

The keelsons are put in the same as those used in iron vessels 
what is generally understood as an intercostal keelson might be 

ut in with great advantage, although we know of no one who 

as put one in. 

Bilge stringers are also the same as those in iron ships, but an 
extra stringer should be fitted on a vessel of great length if her 
tonnage is over 400 tons register. 

The beams, both hold and deck, are placed upon every third 
frame, or 4 ft. 6 in. apart, in all vessels over 18 ft. depth of hold. 
Bulb-iron, with angle-iron on each side of top edge, is the most 
common form. In all cases both hold and deck beams should 
have welded knees, as they look better, are stronger, and are less 
liable to destroy the cargo. 

The reverse frames are carried in vessels under 400 tons to 
the upper part of bilge and main deck alternately, but it is 
necessary that this should be the case in vessels under this 
tonnage, because if there is uo reverse frame there is nothing to 
fasten the ceiling down. 

Deck stringers are placed on each side of the ship on the ends 
of the beams, as shown in the drawing of deck beam plan; it is 
a good plan to form a gutter waterway, as it forms a good and 
strong girder round the ship. 

Diagonal, as well as fore and aft ties are required by Lloyd's. 
The fore and aft ties are of great use, but the diagonal ties 
might be dispensed with, and the stringer and fore and aft ties 
increased in proportion. 

There should be as many deep floors in fore and aft peaks as 
possible, also not less than three hooks, so that the plank ends 
may be securely fastened. Each stringer should also form a 
hook at the ends. 

Iron bulwarks may safely be used in these ships ; they are light 
and strong, and quite as cheap as wood, If iron bulwarks are 
fitted, the top strake of plank should be the breadth of the 
rail, broader than the other planks, and carried up at least 3 in. 
over the lower edge of the plate, to allow for caulking between 
the wood and iron. ‘The moulding will on!y require bolting on 
to the top edge of the plank. 

The planking is one of the most important works connected 
with these ships. The planks should be carefully notched over 
all plates, and fitted to the frames without slivers, which are 
objectionable and bad work. ‘The plank should not exceed 9 in., 
and at the same time be thoroughly double fastened. At the 
ends of the planks clamp-plates are used, and the plank-butts 
are between the frames. ‘These plates should be well rivetted to 
the frame before the plank is put on. At present they are only 
required the width of plank; but it would be of advantage to 
increase the breadth 4 in., so as to lap the planks top and bot- 
tom, as it often happens, when the plank has a good deal of set, 
that the plank is started up in the centre, and thus forms a slight 
unevenness on the outside, which is generally dressed off, and 
consequently reduces the butts’ ends of the plank more than 
necessary. The planks should be fastened to all the plates they 
cross. Care must be taken in boring the plank to bore the hole 
according to the bevel of the frame, or the nut of the bolt will 
only hold upon one edge, and in heaving tight will either break 
or bend the bolt. ‘The bolts should have a broad flat head, 
say, a % in. bolt, should have a 19 in. flat or head, or j 
larger than the diameter of bolt. ‘The head should be sunk for 
a dowell to be driven on top, say, length of dowell two-thirds its 
diameter. ‘The dowelling bit and starting punch ought to have 
each a stop, so that the bolt may not be driven too far. 

Thick garboards should in all cases be used, and fastened to 
the keel with through bolts. 

Starting with the garbourd strake, and working gradually up, 
is the most preferable, as all the planks are either to be put up 
and taken down to noteh over diagonals, or a broad lathe used; 
the latter is not a satisfactory way. ‘The planks should be hove 
close home before the bolts are put in, so 4s to put no unnecessary 
strain upon the bolts. Messrs. Elliott, of Birmingham, and 
Vivian and Son, are both makers of suitable yellow metal bolts ; 
being made out of bar Y M they are not so liable to break 
as the cast bolts sometimes used. Canted nuts, and generally 
hexagonal nuts, are invariably used, hut a round nut with two 
notches might be used with advantage, as 18 in., which is the 
distance of frames from each other, is too small a space for a 
man to get a strong leverage to heave the bolt tight; if the 
round nut was used, a key with a long shaft to stand clear 
might be used. All planks should be close on inside edge, and 
properly bevelled for caulking. It is unsafe to ryme with 
wedges ; the tendency is to cut the bolts when the ape and 
frame join, and an equal strain, so far as practicable, should 
be brought to bear upon all planks at once in caulking. As the 
tendency in caulking is to loosen the nuts, all the bolts should 
be overhauled after caulking. 

It is indispensable, whether fastened with yellow metal or 
galvanised iron bolts, that these ships should be cemented. 
All the bolts, nuts, rivets, &c., should ve entirely covered with 
a thick covering of cement when there is a wash of water. 
The safety of the ship depends upon it, for if the nuts are 
washed off the iron bolts, or if the oxide which water brings 
off yellow metal acts upon the frames, the bottom of the 
ship will be destroyed, either by casting adrift the planks, 
or gradually destroying the frames. According to Lloyd’s 
requirements, these ‘vessels. may battened above the 
bilge, but as the inside of the planks is likely to be damaged 
with the cargo, or the bolts destroyed, it would be more advisable 
to close-ceil the ship up and down, and asit would be fastened 
with screw bolts, itcould be taken down at intervals to over- 
haul the inside of planks, and cement on the bottom. 

All the fittings on deck may be the same as those in iron 
ships, such as iron combings for hatches, bulkheads, bulwarks, 
poop or raised quarter-decks, or forecastle sides ; thus making 
everything light, neat, and strong on and about the deck, where 
it Pog necessary to keep the ship steady and decrease the top 
weight. 

These ships possess, in many respects, both the advantages 
of wood and of iron ships. Like the former, they may be copper 
or yellow metal fastened and sheathed with the same material, 
which renders them suitable for the China trade, thus giving 
them an advantage over iron ships, which are impeded so much 





in their sailing by the fouling of their bottoms. hey are equal 
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COMPOSITE SHIPBUILDING. 


to iron and superior to wood ships in carrying capacity. They 
can be constructed any ordinary length with safety, are as 
strong as iron —~ % and may be built to the finest lines. If 
they are damaged, they can easily be repaired. Suppose the 
keel was damaged, how soon are the bolts unscrewed and it 
replaced; or if a new plank is required, how easy to unscrew 
the bolt and renew it. If care is taken in building, by properly 
attending to a few simple rules, these ships may be made strong 
and durable. If well ventilated—which can be done with 
trifling cost — these ships will last longer than wood and as long 
as iron, as they are not exposed to the dry rot of the former or 
the influence of the salt water upon the plates and rivets of the 
latter. They should be carefully ewanained when the cargo is 
out, the bolts occasionally screwed up, the cement on the bottom 
kept good, and they will be suitable for any trade, and can be 
made the strongest, finest, cheapest, and most durable ships afloat. 

The principal dimensions of the ship engraved are: length, 
160 ft. ; breadth, 29 ft. 4in.; depth of hold, 18 ft. 3 in.; is 599 
tons register; willcarry 1100 tons dead weight; light draught, 
7 ft. 10 in. mean, and 17 ft. 9 in, loaded. 





WHITNEY’S LATHE FOR TURNING 
PILLARS. 


One of the most ingenious and effective machines displayed 
at the Paris Exhibition is the gauge lathe of Baxter D. Whit- 
ney, of Winchendon, Massachusetts, in America, This lathe 
turns out small pillars, such as are used in offices and for the 
backs and legs of chairs with accurately ‘ormed mouldings and 
bulgings upon them with remarkable rapidity, and it will now 
be proper to explain the nature of the mechanism by which this is 
accomplished. : 

The rough piece of wood which has to be turned is placed 
between the centres A and B. The centre, A, is formed in the 
manner of a serrated disc, so as to grip the end of the piece of 
wood to be turned, and the centre, B, is formed with a central 
raised point and slightly raised rim all round the small disc 
which constitutes the end of the spindle. The centre, B, is set 
up or withdrawn by the hand-wheel, C. The wood to be turned 
is rotated by one of the pulleys at D. The wood to be turned 
into a pillar is first reduced into the form of a cylinder, which is 
done by means of a fixed chisel set in a slide-rest, £, which is 
drawn forward on its bed in the same manner as any common 
slide-rest by means of the screw, F, driven by the pulley, G. 
The slide-rest has two chisels in it—one the fixed chisel already 
mentioned, and the other a chisel susceptible of a slight up and 
down motion by being fixed to a movable frame hinged to the 
main slide, E. The slide, E, has an eye upon it, which runs 
back over the centre, B, and this eye, which is of the exact 
diameter of the cylinder which is first turned, advances with the 
chisel so as to steady the thin pillar near the part encountered 
by the cutting edges of both chisels. H is a diagonal piece, 
which forms of a frame that is capable of sliding up and 
down in guides, and to which frame the diagonal knife, I, is 
also firmly bolted. K is a pulley, from which a heavy weight 
is suspended by a leather strap to counterbalance this frame, 
and which it does by means of the shaft, L, which carries 
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WHITNEY’S LATHE, IN THE PARIS EXHIBITION. 
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pinions working into racks on the sides of the sliding-frame, M 
18 & narrow gauge piece of iron or steel, about tin. thick, and 
cut out to the shape of the mouldings and bulgings the pillar is 
intended to have, and the knife, I, which is brought down at a 
tangent to the ilar, while it has its cutting edge in a straight 
transverse line'is moulded on the face or side to the shape the 
tm is intended to have. The movable chisel attached to the 

inged part of the slide-rest is moved up and down by means 
of a projecting foot, which presses upon the gauge or corrugated 
rail, M, as the rests, E, edvances, thus cutting the piece of wood 
which before was a cylinder into the proper form. But as 
the slide-rest, E, is advanced by the screw, F,a notch in the 
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rest which engages the projecting flange of the diagonal bar, H, 
brings down the frame in opposition to its counterweight, and 
with the frame the moulded knife or blade, I, by which the 
turning operation is completed and the pillar accurately finished 
and smoothed. Of course a different knife, I, and gauge rail, 
M, will be required for every different pattern of pillar. But 
the other of the mechanism will remain without alteration, 
whatever bulgings or mouldings are employed. For the pur- 
pose for which it is intended nothing can be more rapid anv 
efficient than this lathe, and a similar device might with advan- 
tage be introduced to form the bulging pillars of balustrades in 
stone in all cases where a large number of them is required. 
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THE HUDSON-BISSELL BOGIE, 


DESIGNED BY MR. WILLIAM S. HUDSON, ENGINEER, ROGERS LOCOMOTIVE WORKS, PATERSON, NEW JERSEY, U.S. 
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Tue Bissell bogie, as now adopted in England, was first 
brought out, in 1857, by Mr. Levi Bissell, of New York, who 
applied his well-known radius bar to four-wheel trucks. In an 
early stage of the invention, Mr. Zerah Colburn suggested to 
Mr. Bissell the importance of adapting his principle to the 
English style of locomotive construction with a single pair of 
leading wheels, and the result was the two-wheeled Bissell 
bogie now in use on many American, and on some English, 


lines. 

Mr. William S. Hudson, a Derbyshire smath, and, long ago, a 
workman under George Ste Mest ag has been long sabes in 
the States, and has occupied various responsible posts connected 
with the locomotive department of railways, and is now the 
engineer to the leading locomotive factory in America—that of 
the Rogers Locomotive and Machine Company, at Paterson, 
near New York. Mr. Hudson adopted the Bissell truck shortly 
after its first introduction, and he has more recently made 
certain improvements upon it, which he has adopted in his own 
practice. These are unl in extensive use in America, and 
are, in part, illustrated above. Fig. 1 shows an elevation, and 
Fig. 2 a plan of the front end of a six-coupled engine, having 
also a two-wheeled Bissell truck. The improvement consists 
merely in the introduction of a compensating lever, with an 
adjustible fulcrum, as shown, between the front coupled wheels 
and the bogie. The front ends of the springs of the front pair 
of coupled wheels are connected together by a transverse bar, 
seen best in the plan, Fig. 2, and this bar is connected by the 
compensating lever to the centre of the truck, so as to obtain 
the now well understood advantage of the compensating lever in 
distributing the effects of sudden jolts over an extended wheel 
base, with little strain upon the frame. 

In Figs. 3 and 4 Mr. Hudson has introduced certain radius 
links which practically leave the truck in exactly the condition 
of Mr. William Adams’s truck, as employed by him on the North 
London Railway. Mr. Adams provides the gentlest ible 
government—hardly even paternal—for the truck, by allowing 
it to swivel about, exactly as the curves of the line may take it, 
without any positive control from the engine framing. If Mr. 
Hudson’s truck, Fig. 4, be examined, it wiil be seen that the 
radius link serves no other purpose than that of carrying the 
truck along with the engine, and this could obviously be equally 
done by the pivot or central pin of the truck itself. We may 
state that the indisputable success of Mr. Adams's truck, on the 
North London Railway, is even yet doubted and disputed b 
American locomotive engineers, who regard Bissell’s radius li 
as essential to the whole arrangement. 

Fig. 5 shows a section of the pivotting portions of the Bissell 
truck asordinarily made. The lowest piece, shown in section, 
is that upon which the truck swivels; the intermediate piece 
always remains at right angles to the axis of the engine, and the 
upper piece, with its double inclined surfaces bearing upon that 


below it, slides to the right or left, according as the engine is 
passing through a curve in either direction. 


The whole 








principle of this invention, the Bissell truck, is that of relieving 
the engine from the constraint to which it was once subjected, 
and it is almost surprising that engineers have not yet found 
that, as in Mr. William Adams’s arrangement, the truck can go 
without leading-strings and take care of itself. 








AUSTRIAN DOUGH-DIVIDING MACHINE. 

Tue Austrian bakery in the French Exhibition attracts much 
attention from ‘the potostion of its arrangements, and the 
superior quality of the bread it turns out. We have already 
briefly described its principal features..We at the same ,time 
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stated that the dough intended for the manufacture of rolls, 
after having first been weighed in large pieces, was subdivided 
bya machine, which machine is shown in the annexed cut, 
Each lump of dough is placed in a cylinder, upon which a lid is 
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screwed down by a screw turned down by means of a hand-wheel 
above, so as to compress the dough into a cake of uniform thick- 
ness, and an arrangement of a network of knives is then forced 
up through the bottom of the cylinder by turning a winch handle, 
which knives divide the cake of dough into a number of = 
parts, each of which is of the proper weight to form a roll. The 


number of times this operation is performed is regi tered, through 
the medium of suitable mechanism, by a han pointing to the 
graduations of a dial, so that it is easy to see at any moment 


what number of rolls have been cut. 








CENTRIFUGAL Force.—A northern correspondent writes: 
‘* About the bursting of fly-wheels and a wheels, if you 
turn to Bourne’s treatise, last edition, at 151, you. will find 
the bursting strains calculated as the total centrifugal 
force of the half of the rim. Now, the centrifugal force acts 
on each portion radially the same as the bursting strain 
on a cylindrical boiler shell, and as the resultant is equal to 
the pressure on the diameter and not on half the shell, so in the 
fly-wheel, or railway-carriage wheel, we should take the centri- 
fugal force on a length of the rim as equal to the diameter 
instead of half the entire rim, so that Mr. Bourne’s rule is in 
error in excess for strain as 1.5708 : 1; and the limit he as- 
signs to the velocity of the rims of fly-wheels is, on his own 
data, too low, in the proportion of 1: ./ 1.6708 = 1.26, thatis, 
it should be increased 25 per cent. 

Tue American Tanirr.—We received a visit, last week, 
from Mr. David S.Wells, United States Commissioner of Revenue, 
who is visiting England and the Continent, with a view to the° 
collection of information bearing upon the question of American 
“ protective” tariffs. Mr. Commissioner Wells’s views and 
péliey are to the effect that too great “ protection” is already 
granted for the true interests of American manufacturers, and 
that lower duties should prevail. 

GERMAN Locomorives.—A trial is stated to have taken 
place at St. Petersburg, on the 30th of June, of two locomotives 
qne constructed by Borsig, of Berlin, and the other by Sigl, of 
Vienna. Each had to draw a weight of 600 tons up an incline 
of 1t0 125. The Austrianengine made 18 wersts in an hour 
on the occasion, and the Prussian only 12. 

TELEGRAPH TO THE East.—A ye of a company to 
be called the India, China, and Colonial Telegraph Here is 
to be issued in a few days. The p capital will be 
700,0002, and the route will be by cable from Falmouth to 
Gibraltar, and from Gibraltar to Malta. 

PASSENGERS’ AND GuARDs’ CommunicaTion.—This bill, 
— has passed the Commons, has gone into committee in the 

rds. 

Facine Potnts.—Were not facing points long ago con- 
demned? And here they are, again, causing a most i 
if not disastrous, accident on the London, Chatham, and Dover 
Railway. Why are not these abominations given up altogether? 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Railway Matters.—The contest before the Lords’ committee 
on the Bill for the amalgamation of the Midland and Glasgow 
and South-Western Railway Companies, is attracting much 
more attention here than was given to the matter when it was 
before the committee of the Lower House. ‘The intervention of 
the Forfarshire and Fifeshire people, and the strong opposition 
they are offering to the Bill, would seem to indicate that the 
companies desiring to amalgamate have overlooked the linen 
manufacturers of Dundee and the Fifeshire towns, or thought 
their interests too remote to interfere with the Bill. Fifeshire 
is peculiarly situated in regard to railway communication with 
the south, and hence. the natives are keenly alive to aught affect- 
ing their traffic. Direct communication is cut off by the Forth, 
and since the postponement, sine die, of the erection of the great 
Queenferry bridge—noticed more than once in the columns of 
ENGINEERING—goods and passengers for the south seemed 
doomed to the long and expensive route vid Larbert, or the 
short and uncomfortable ferry passage, the accommodation on 
which last has for some time back been so miserable that atten- 
tion was drawn to it in the House of Commons by Mr, Walde- 
grave Leslie. Oddly enough, next morning, one of the North 
British Company’s saloon steamers, built for the Clyde traffic, 
and illustrated in your columns, arrived round from Glasgow, 
vid the Pentland Firth, to take up the station of one of the old 
steamers, Post hoc, ergo propter hoc. We commend the 
above facts to the compiler of the Votes and Memoranda of 
our contemporary. Want of money has been the sole cause of the 
inadequacy of the steamer accommodation, as it is likewise the sole 
cause of thecompany’s want of carrying plant, bitterly complained 
of by the coal and iron traders of the Monkland district. The com- 
pany, some time ago, resolved that all the heavy repairs required 
by their engines should be done at Glasgow, and for some weeks 
the students of the history of locomotive engineering may have 
found in the sheds and sidings at. Cowlairs abundant materials 
for reflection, in the large number of small and worn-out engines 
withdrawn from cut-of-the-way branch lines to be sold or broken 
up. Mr. Wheatley, the new loco-superintendent, has hard work 

before him. : P 
The half-yearly balances of the various companies, and the 
consequential dividends are being looked forward to with both 
interest and anxiety. The traffic returns of the South-Western 
are 75002, below the corresponding 22 weeks of iast year. This 
is known to be attributable entirely to the almost complete 
cessation of the pig-iron traffic in the beginning of the yar, and 
the same reason, together with strikes in the Wishaw district, will 
account for the Caledonian’s stationary return. Moreover the latter 





company have had to lay out great sums in the renewal of both | 


line and rolling stock on their northern section—formeriy the 
Scottish North-Eastern; the directors of which for many years 
back, knowing that the absorption of their line by one or 
other of two great companies was only a question of time, spent 
no more on their line than would simply keep them free of 
accidents. The Caledonian Company to supply deticiencies 
have just ordered the construction of 20 locomotives and 
50 carriages. The engines are all to be of the outside cylinder 
class, 8 of them for passenger traffic, with 17 in, cylinders of | 
2 ft. stroke, and 7 ft. diameter coupled driving wheels, and | 
12 for. goods traffic, with 18 in. cylinders of 2 tt. stroke, and | 
6 ft. coupled driving wheels. The major part of the order for | 
the engines has gone to Messrs. Neilson and Co. 

Shipbuilding.— During the last week there have beeu launched | 
in the Clyde, the Hannah Simons, S.S., of 1000 tons, by Messrs. 
Stephen and Sons, for the Portugal and Mediterranean fruit | 
trade; the James Aitken, sailing ship, 960 tons register, by 
Messrs. John Reid and Co., of Port-Glasgow, for the Caleutta and 
Liverpool trade; the South of Ireland, paddle steamer, of 600 | 
tons and 200 horse power, by Messrs. W. Simons and Co., of | 
Renfrew, for the Channel gervice between Miiford and Water- 
ford; and the Siberia, S.S., of 2500 tons, by Messrs. J. and G. | 
Thomson, for the “ Cunard Company.” ‘The Siberia is 315 ft. in 
length, 39 ft. in breadth, and 27 ft. 6 in, in depth of hold, with 
direct-acting engine of 300 horse power (nominal). She is brig- 
rigged, and may be used either for the mail line or the emigrant 
line. The Indiana, S,S., built at Waterford for the Messrs. 
Malcolmson, has been brought round to be engined by the Lon- 
don and Glasgow Engineering Company. ie. 

The want of large graving-dock accommodation is much felt 
at the various Scotch seaport towns at present. The magnifi- 
cent graving-dock at Leith, capable of containing the largest 
craft afloat, has been fully occupied for some time back. Last 
week a large vessel was towed round from Hull to Leith to be 
overhauled there, but for the above reason was taken to Dundee, 
where it was found that the dock-gates were three inches too 
narrow to admit her, and the vessel was then towed to the 
Hartlepool to have the repairs executed there. The Greenock 
authorities some time ago resolved on the construction of a large 
rraving-dock there, but the project has not made much advance 
1itherto, neither has a similar project of the Clyde Trustees for 
the construction of a graving-dock at Glasgow. ; 

Water Supply.—Contracts have been entered into by the 
Helensburgh authorities for the re-introduction of water to the 
town. Three or four years ago the side of the large reservoir in 
the hills gave way, and great damage was done, though no lives 
were lost, and since then the inhabitants have been dependent 
on the old wells in the town. ‘The new suppiy is to be drawn 
from the hills above Row, from springs there. Tle authorities 
of Dunfermline on Monday last concluded a contract with 
Messrs. Edington and Co., of Glasgow, for the introduction of 
water to that ancient and historical burgh. 

Paris Exhibition —Besides the medals formerly announced 
as having been awarded to Scotch exhibitors, we find that the 
Messrs. Tnglis have been awarded a medal! for their collection of 
ship models; a silver medal to Messrs. Bowser for their “‘ heat- 
ing apparatus for ships;” and Messrs. M'Intyre, Hogg, and Co., 
of Glasgow, have been awarded a gold medal for their collection 
in the shirt and underclothing department. This last and 
several other Glasgow firms have large establishments in the 
north of Ireland, chiefly at Londonderry, where the shirt manu- 
facture, carried on with sewing machines wrought by steam, 
has assumed dimensions which call for a more extended notice, 





with their miners continue in statu quo. Last week has been 
unfortunately distinguished by the number of petty accidents 
occurring in the pits, and besides these, we have noted one fire- 
damp explosion, and five falls of stone from the roofs of workings ; 
in most of these last the injuries are all anticipated to turn out 
tatally. The pig iron market has been without quotable change. 
The shipments from Glasgow and Greenock for the week ending 
July 6 amount only to 2987 tons. Several small shipments 
have been made at Leith, chiefly of the Lugar and Eglington 
iron, but of these no proper statistics are obtainable. p " 

New Railways, §c—The Blane Valley Railway, a single line 
extension of the Lennoxtown branch of the North British Com- 
pany, was opened for passenger traflic on July J. The length 
of new line is 8$ miles. It ought to have been opened in 
November last, but the Government inspector would not certify 
it for passenger traffic until the rails were all fish-jointed. 

The extension of the Caledonian’s branch from Busby to 
Kast Kilbride is being vigorously pushed on. A month more 
will see the line ready for mineral traffic half through, and the 
new year it is expected will see the line open for passengers for its 
whole length. The “ Esplanade” as it is called, at Greenock, 
was formerly declared open by the magistrates a few days ago. 
The Esplanade has been partly taken in from the sea, and forms 
& promenade of over half a mile in length, extending north- 
westerly from the new harbour works. It has taken about three 
years in erection. 


THE DRAINAGE DISCUSSION. 
lo Tae Epiror oF ENGINKERING. 

Srr,—In answer to your correspondent “Q. 0.,” I beg to 
state that I congratulate him on the improvement which is 
| manifest in his mode of expressing himself; at least, now it is 

possible to find out what he means. But, on the other hand, he 
seems to be endowed with a faculty for raising difficulties where 
| none exist, for he finds as many objections as the Parliamentary 
| committees once did to the use of steam on railways. Nor does 
| he seem to improve in manners, for he still “ hides” under an 





| incognito, 

The sewerage system I advocate is surely as simple an arrange- 
ment as wellcan be. As in Menzies’s plan, I ase small tubes for 
the removal of the sewage, but add pneumatic force to gravitation, 
to prevent stoppages, to diminish cost of construction, to save 


the expense of the water, for flushing, and to keep the sewage 


from dilution. 


fo accomplish this, the faecal matter is allowed to fall free 


through a pipe, so wide that the sides remain untouched. It 
falls in a bend, which is thus gradually filled with a sort of thin 
slush mixed with paper, the whole losing more or less the 
appearance of separate solids and liquid, and becoming of a more 
uniform, so to say, “* seven-eighths” fluid nature. After the bend, 
the pipe is again curved slightly upwards, so that the liquid 
collects and remains in the pocket so formed, until the moment 
of removal. ‘This occurs every night, by means of placing one 
end of said “bend” for a moment in communication with a 
reservoir, in which a partial vacuum is constantly being main- 
tained by a small steam-engine working an air-pump. If any 
fecal matter has been collected, it will of course be forced out 
the pocket or bend, and together with a certain volume of air, 
rush into the “ street main” towards the reservoir. If nothing 
is collected, of course the volume of air rushes in alone. In 
either case the vacuum is partially destroyed, and would be 
entirely destroyed if the house-valve was held open too long. 
lhis is, of course, however, not done, and the valves are so con- 
structed as to allow a rapid opening and shutting. 

Experience has shown that a very short interval of time 
suffices to remove whatever is collected in the bend below, until 


jit is past the house-valve and in the street ** main.” ‘The 


branch and main pipes, which are all equally of but 5 in. bore, 
are laid with a fall of 1 in 100 towards the reservoir. There is 
no doubt that after the fluid mass has passed the valve a great 
deal scatters along the bottom of the pipe, instead of moving on 
in a compact body; but by each opening of a valve the entering 
air will move it onwards, and if the pipes get completely filled 
this movement is of course the most effective. The scattering 
of matter along the sides of the pipes has, on trial, proved to 
be much less than often anticipated ; and considering that the pro- 
pelling force equals the concentration of some thirty hurricane 
winds, this is not surprising. The matter left between the bend 


| or receiving-pocket and the house-valve is practically not mea- 
| surable; it amounts to little more than a sort of fatty moisture. 


In either case there is no accumulation of matter, and thus no 
fermentation and consequent poisonous gases. The slight watery 
vapour, due to fresh excreta, is of course also carried downwards 
with the general “suck.” Whatever vapour rises from the outer 
end of the “ bend” is carried off by tie ventilating pipe (which 
admits the propelling air) well over the roof of the building. 

As regards the pan or receiving funnel in the closet (men- 
tioned in my patent of September, 1866), “O. 0.” is right 
enough, that there is some danger of matter adhering to the 
sides. The truth is, I adopted this simple form in consequence 
of having seen ic work well in various German towns, the rear 
face retreating so far as to make soiling impossible, and the 
front slope being washed clear by the urine. I found though, 
upon closer investigation and inquiry, that this front slope is 
often soiled by children through their inability to reach far 
enough on the seat, and consequently abandoned this plan, 
adopting, instead, a short, nearly vertical earthenware tube, 
standing centrally aver the vertical full-pipe. To soil this is, in 
ordinary usage, impossible. 

What the nature of the objections is “ 0.0.” has against my 
mode of putting the fresh manure upon the land, I do not under- 
stand. Iam sure no farmer would, and fear “0. 0.” shows 
there a symptom of his former weakness. I fixed the size of 
the barrels at five cubic feet, because farmers told me such was 
the handiest. The weight averages between 340 and 350 pounds, 
They are laid upon a small cart or wagon, and the fluid manure 
is allowed to flow with a small .stream upon freshly ploughed 
land in the furrows. Any farmer’s lad can drive such a cart, 
and any arable land can support its weight. If the soil is 
light, the furrows can be made by a little ploughshare fastened 
to the cart itself; if not, another plough must go ahead. 

Farmers have found upon trial that this mode of manuring 
requires less labour than first making up a compost manure heap 





ich t to give some Statistics next week. 
1 ining Districts ‘ vend the relations of the mine-owners 


of dung and earth in one corner of the farm, to cart from there 





the mixture upon the field, to spread it over the surface as well 
as they can by casting, and to plough it in afterwards. By using 
alternate fallow-strips, all this roundabout way of fertilizing can 
be shortened up to simply pouring it on, as I do. 

When I say “as I do,” [ mean, as many have done, for what 
I here advocate is by no means a novelty. In fact, I may as 
well state, that my whole system is but a grouping or combina- 
tion of well-known contrivances or manceuvres. I have been 
careful in not getting on any “ terra incognita” in such a dainty 
business as disposing of fecal matter, and have endeavoured to 
select measures which had proved to be the simplest, most 
effective, and answering best the many purposes required. 

I am, Sir, respectfully yours, 
Cuares T. LIERNUR. 
2, Royal Exchange-Buildings, E.C., July 8, 1867. 
To THE Eprror or ENGINEERING. 

Srr,—I read with much interest the discussions in your 
journal upon the sewage question. Many of the methods that 
have been described for abstracting excremental matter from 
town habitations and utilising it for manure, appear exceedingly 
ingenious; and I am quite willing to believe may be made to 
pay a good percentage on the outlay. Granting that all this 
may be done in an efficient and innoxious manner, saving the 
country thousands, as well as promoting the public health, 
there still remains one point that none of your correspondents ever 
touch upon, and that is, what is to be done with the waste water? 
Take a town of 50,000 inhabitants, with a water supply of, say, 
one million gallons per day; now what is to become of this 
million gallons? Though not nearly so objectionable, I grant, as 
the sewerage from a town where the watercloset system is in 
use, still it is very far from pure ; it has been used for washing 
yards and pavements, for cooking and domestic purposes, to say 
nothing of what is discharged from paper mills, dye works, 
chemical and other factories. Such water is not fit to How along 
our street gutters, or into our streams and rivers; for a town 
sewers are indispensable, whether excremental matter be 
collected separately for manure, or discharged with the sewer- 
age; in either case the waste water should not be allowed to 
pollute our rivers, and how to prevent this less expensively, or 
with a better chance of profit, than by using it for the irrigation 
of grass land, I am at a loss to know. 

Your obedient servant, 
Cares F, Gower. 
Nova Scotia House, Ipswich, July 6, 1867. 





THE CORLISS ENGINE. 
To rue Epitor or ENGINEeRING. 

Srr,—In some of your late numbers, your correspondent 
“ Observer” has given his opinion on the Corliss engine, and his 
letters have called forth several others from different quarters 
on the same subject: perhaps you will allow me to make a few 
remarks also. ‘The engine has been so fully described in your 
journal, that it is hardly necessary for me to go into many 
details. I know that engineers, accustomed to the ordinary 
slide-valve and its comparatively ponderous connexions, are apt 
to condemn at first sight the light gear required for the Corliss 
valves, and to doubt the possibility of springs being reliable for 
closing them, yet they are generally satistied of their mistake 
from a little practical experience with the engine. 

I quite understand the importance of simplicity in any ar- 
rangement of valve-gear; and I venture to say that this isa 
distinguishing feature in the Corliss valves. There are four 
separate valves to each cylinder; but these valves are just as 
simple in construction, durable, and as easily got at, as it is 
possible for any valves to be. Motion is imparted to the exhaust- 
valves in a direct and simple way; and the only additional com- 
plication in the method of working the steam-valves, over that 
used for any ordivary slide-valve, is the arrangement for libera- 
ting and closing them, when working expansively. That the 
means for effecting this object are simple, certain in action, and 
durable, has been fully proved in practice, and this is a test 
worth more than all the opinions that can be brought forward, 
no matter how high the authorities. 

In the operation of the Corliss engine there is no mysterious 
principle concerned. I do not say that it is the on/y good engine, 
but I do say that any engine to be equal to it must be constructed 
on much the same principle, with separate and independent 
exhaust-valves, while the steam-valves are variable, and the 
cut-off regulated by the governor. To carry out this principle, 
it is also necessary that the valves work with little friction, as 
the Corliss valves do. In the Corliss engine the governor has to 
exert the smallest amount of force to vary the point of cut-off, 
and for this reason the action is both quick and perfect. 

I have, as has also Mr. Spencer, designed a great many of 
these engines, at work now all over this country; and driving 
almost every variety of machinery. They have been tested at 
every day work, counting over a period of several weeks for a 
trial, and found to consume under 24 ib. ordinary coal per in- 
dicated horse power per hour, the fuel used and wasted for 
raising steam and cleaning fires being included. 

Your correspondent, Mr. Pinchbeck, as well as “ Observer,” 
condemns the valve gear for the cause that it renders high speeds 
unattainable; both of them being, no doubt, unaware of the 
fact that, except perhaps in some exceptional eases, the Corliss 
engine is working every day, at speeds as high or higher than 
any other kind of engine in this country. It may be, however, 
that these gentlemen have some peculiar ideas of their own as to 
what high speed is, for, after all, itis rather an indefinite term. 
I expect na few days to have a pair of engines at work, at 
640 ft. piston speed, for driving cotton machinery. As far as 
my experience goes, there is no occasion whatever, on account 
of the valve gear, to stop at this speed, although it may be 
doubtful if it is desirable to go beyond it, on account of the in- 
creased care and attention it involves for the engine generally. 

It has been frequently tested, as in the case referred to by Mr. 
Pinchbeck, in your number of 5th inst., that a Corliss ‘valve 
engine, of the same size of cylinder, and with the same pressure 
and speed, can do the work which an ordinary slide valve engine 
will fail to accomplish ; but the reason, ot course, is not as he states 
he is led to believe, because of the greater degree of expansion. 

I may as well correct an error of “ Observer's.” There are 
not three Corliss engines at the Paris Exhibition. The engine 
to which he refers in the Swiss annexe is somewhat the same in 
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appearance as the Corliss valve-engine, but it has a different 
arrangement of gear, and instead of having Corliss valves, it 
is fitted with poppet valves. 

‘‘Observer” has taken a rather narrow, one-sided view of 
the question, and I think his letters bear evidence that he has 
recorded his opinions, or perhaps I should say his repugnance, of 
the Corliss engine, without first having a sufficient knowledge 
of it, either from experience or observation. 

It seems to me that his remarks are altogether unworthy of 
the great authority to whom I am inclined—perhaps erroneously 
—to ascribe them. I am, yours truly, 

Manchester, July 9, 1867. WituraM INGLIs. 

To rue Eprror or ENGINEERING. 

Srm,—The careful readers of your excellent paper must have 
been aware for some time that a discussion on the merits or 
otherwise, of the “ Corliss engine” has been slowly but surely 
descending to the verge of acrimonious personality. Why this 
class of discussion on purely material and utterly passionless 
subjects should so oftea culminate in this way must certainly 
have occasioned deep thought and wonder to the jess intensely 
engineering minds brought in contact with this class of litera- 
ture. Can it be that the obstinate, obdurate, in fact, “iron-and- 
steel” character of the material which the operative engineer 
daily and hourly does battle with, in manipulating it into the 
various machines so closely approaching human _ intelligence, 
renders it indispensable (us a rule) that he shall have better 
than the average artisan education to save him from becoming 
the most pugnacious of the artisan class? Can it be that this 
unamiable though somewhat natural spirit has inoculated the 
gentlemen of the drawing-oflice? If so, no doubt many acting 
and reacting causes may be named to account for it. 

However that may be, desirous of adding his small share to 
the common stock of knowledge possessed by us in this country on 
the subject of this ‘* Corliss engine,” the writer would simply pre- 
mise that, as an Englishman, whatever he may be as an engineer, 
he is not likely to say more on this subject (an American applica- 
tion of a than fair piay and justice will amply corroborate. 

In 1862, Messrs. Russell and Sturgis, cf Manila, having per- 
haps the largest interest in the great rope-factory there, finding 
it necessary to provide a more powerful steam-engine for their 
increased and growing rope-making business, wrote their wishes 
(of course explaining the high price of fuel in that quarter) to 
the celebrated Mr. John Erricson, of New York. He chose for 
them and sent out a ‘‘ Corliss engine,” and I can well remember 
the unmistakable look of despair of the excellent engineer of the 
rope-factory when, shortly after its arrival, he favoured me with 
a view of the engine as it lay, after the process of unpacking, 
strewed about the premises; but his particular agony was the 
“ rattletraps” (valve-gear); and indeed your correspondent, 
although having seen a few steam-engines in nearly all stages 
and states of their existence, is not ashamed to confess that to 
him that Corliss engine was (to say the least of it) a “queer 
lot” of “ notions.” 

In three months after the melancholy survey above recorded, 
my excellent friend, the engineer (whose name—Michael Klinck, 
of New York—deserves honourable mention), had erected and 
housed the new engine, boiler, and new main lines of shafting, 
and his unfeigned and natural delight at the complete success 
and beautiful action of the new engine was something “ easier 
imagined than described”—at least by the present writer, 
who has himself sat for an hour at atime watching the generally 
graceful movements of this engine, especially the valve-motion, 
with a pleasure scarcely less intense than that which must have 
been felt by Arago, to have inspired the language of his immortal 
description of Watt’s parallel motion, on first beholding its action. 

The points in which this American-made Corliss engine 
appeared to excel, were its marvellous regularity, under every 
condition or amount of resistance, at once singling it out as the 
engine for cotton, silk, or flour mills, its massive framing giving 
it great general stability, and its greater length of stroke than is 
usually given to horizontal engines in this country throwing less 
labour on the valve-gear per foot of piston travelled; but, in 
fact, the valves of the Corliss engine being so well balanced— 
being, so to say, “afloat” in steam—require, perkaps, less 
power to work them than any other description of valve for 
steam distribution. The “ wearand tear” during the knowledge 
of the writer (the engine’s first two years’ working existence) was 
practically ni/, and the attention it required must have been but 
very little, as the engineer had his time too fully occupied re- 
pairing and renewing the various quick-running machines re- 
quired in the preparation of coir hemp, and twisting it into rope. 
it formed a pleasing labour of love, occupying him two or three 
hours about every fourth Sunday morning, to examine his idol, 
and for the intervening month it worked on an average fifteen 
hours per dgy. 

The economy of fuel of this engine was more pleasantly con- 
spicuous to the engineer referred to than any of its other good 
qualities, as about the time he had set it to work he was offered 
and accepted a fifth or sixth share of the profits of the factory. 
There was incontestably much more work done by the new 
engine than by the old one, as new additional machines were set 
to work, and the saving of expense in fuel was sufficient to pay 
the wages of attendants on both boiler and engine, as also to 
find all ordinary engine stores. 

This economy is said to be the result of the valves for admis- 
sion of steam being nearer their work in the Corliss engine than 
any other arrangement admits of; the admission, by the sensi- 
tive action of the governor applied direct, of only just the neces- 
sary quantity of steam required at the instant, and the almost 
entire absence of back pressure, the separate exhaust valves 
being unvarying in their action, and adjustable to close at any 
point desired, before the termination of the stroke. ‘The “ lite® 
rally” primary question of first cost is not known to the present 
writer; it would very likely be more expensive in this respect 
than the ordinary horizontal engine, although almost all the 
parts of the Corliss engine could be prepared by machine tools, 
there being especially a great deal of lathe work in it. 

In conclusion, in the words of one of your correspondents on 
this subject, “1 may state that, whether the Corliss engine is 
“ good or bad is a matter of indifference to me, for, unlike Mr. 
** Douglas, I have no personal intereet in the question.” 

I am, Sir, yours obediently, 
London, July 4, 1867, Anonymous. 








To THE EpiToR OF ENGINEERING. 

Srr,—I have lately started a Corliss engine at our new mill 
here, and, as you are already aware, our four large beam engines 
are in course of alteration to the Corliss system of valve gear. 
The engine lately started has a 22 in. cylinder, 3ft. stroke, and 
is working at 100 revolutions per minute, with 100 Ib. steam, 
cut off at from one-tenth to one-twelfth stroke. I find no diffi- 
culty with the speed, and, were it required, I should have no 
hesitation in driving the engine at 150 revolutions per minute, 
equal to 900 ft. of piston. The ‘ rattletrap” valve gear will, I 
have every reason to believe, wear well, and give no trouble. 

Yours truly, 

Saltaire, Bradford, July 6, 1867, GrorGE SAtr. 

THE CORLISS VALVE GEAR. 
To Tur Eprror oF ENGINEERING. 

Srr,—It is to be hoped that the discussion in your pages as 
to the merits of the Corliss engine will enable your readers to 
judge for themselves whether it is the important improvement 
which some persons maintain, or the “sterile expedient of 
economy ” and “ futile machine” which one of your correspon- 
dents asserts it to be. 

Mr. Douglas, whether his views upon this subject be correct 
or otherwise, can hardly with any show of propriety find fault 
with the objection that provincialism or obscurity constitutes no 
title to authority, since, in fact, this was the very objection 
which he himself raised against the dictum of your correspon- 
dent, ‘“ Observer,” he having written over that. title instead of 
over his own name. Now the rules in questions of anonymous 
authorships are well understood and generally accepted. When 
aman who is either little known or wholly unknown makes 
assertion of a fact as coming within the sphere of his know- 
ledge, none can be expected to accept such statement as of any 
authority. If, therefore, your correspondent, ‘ Observer,” had, 
like Mr. Douglas, vouched for the perfections or imperfections 
of a machine, as being demonstrated by his own knowledge and 
experience, it would be quite warrautable to set such testimony 
aside as not of the smailest value. But whilst anonymous 
assertions of fact would not only be futile, but presumptuous, 
anonymous argument based upon facts generally known and ad- 
mitted is just as good as any other argument, which cannot pro- 
perly derive any additional force or currency from the authority 
of any name, however great. 

I do not see that Mr. Robert Douglas has been able to contro- 
vert any of the arguments which “ Observer” brings forward in 
opposition to the Corliss valve gear, while no attempt has been 
made in any quarter to impugn the accuracy of the first 
principles he lays down. Nor does it lie with “Observer” or 
any other advocate of existing methods of construction, to prove 
that the Corliss system is much worse than the usual one, as 
the onus manifestly lies with the Corliss advocates to prove that 
it is much better. Neither reliable facts nor valid arguments 
have yet been advanced to prove that it is better at all. 

I should like Mr. Douglas to explain the meaning of working 
“night and day,” as the expression is usually understood, the 
assertion that three and a half years of such work is equal to 
seven years’ “running of an ordinary factory engine,” is cer- 
tainly loose and unsatisfactory. Mr. Gill’s evidence in favour 
of the Corliss system is also evidently of no value whatever ;'to 
compare a new and carefully got up engine with such a one as 
at Manilla, is absurd. 

Mr. Douglas states that Mr. Pinchbeck “ founds his objection 
to the engine on its unfortunate valve gear.” Upon what else 
should he found it, since of that appears to consist the whole 
Corliss engine? I quite think, with Mr. Pinchbeck, that the 
only chance of getting such contrivances to stand is to run the 
engine at a slow speed. You yourself, in extennation of the 
fact that the Corliss valve gear is a “ rattletrap,” say that other 
machines, which aré nevertheless in extensive use, are unques- 
tionably “ rattletraps” ‘too; and manufacturers who use such 
machines are not likely, on account of this stupid, if not vulgar, 
nickname of the old school of millwright engineers, to reject an 
improveinent merely because they are so characterised. You 
also state that Mr. Corliss has sought to bring the full pressure 
upon the piston with the least loss in the ports, and to cut off at 
an early point for regular work, and to vary the cut-off accord- 
ing to the resistance for irregular work—points which other 
engineers have also sought to do long before Mr. Corliss, and 
which are habitually and efficiently done in engines which are 
without his complications, 

Of course no one can deny that power-looms and steam- 
hammers are very noisy, and are nevertheless used extensively ; 
but nobody would be disposed to maintain that they are good in 
consequence of this peculiarity. But, on the contrary, if such 
machines as these could be made to work noiselessly, this would 
be an improvement which every cne, mechanic or otherwise, 
would be disposed to recognise.. We all know that when steam 
hammers first came out it was very difficult to prevent the 
pistons, piston-rods, and other parts being broken by the shock 
to which they were continually exposed; and although by in- 
creasing the strength and other expedients they have at length 
been got to stand, yet no one will Be disposed to look upon this 
necessity as a valuable feature of construction, or advocate the 
introduction of such concussions into steam engines as an im- 
provement. 

You state that his gear is durable, and adduce in evidence of 
the soundness of the conclusion that some engines with the gear 
have made vovages to South America without missing the right 
supply of steam on a single stroke. Do, then, common engines 
necessarily break down on such a voyage or miss this supply of 
steam? Have we not in evidence that engines of the ordinary 
description have been at work for: thirty, forty, and even fifty 
years without once going wrong, and have even worn the same 
brasses for most of the time? 

The Corliss engine, whatever its qualities, can adduce no such 
proof of durability as this. No mechanic would expect from it 
such durability; and as it is noisy, less likely to be durable, and 
secures no superior economy beyond that attained in engines of 
ordinary construction, it is quite idle to maintain that any case 
in favour of this innovation has yet been made out. : 


Lan, &c., 
London, July 9, 1867. W. H.N. 
[it will save space in this discussion it correspondents will 
frankly say whether they do or do not know anything, practi- 











cally, or by extended acquaintance, of the Corliss engine. It 
has gained a prominent position abroad, after seventeen years of 
just such arguments as ‘* Observer's” and * W. H. N.’s.” Are 
they in a position to show, by any reference to practice, that 
their arguments have been anywhere borne out by experience? 
—Ep. E. 


HOW TO DESCRIBE THE PARIS EXHIBITION. 
To THe Eprror oF ENGINEERING. 

Sin,—At a tune when nearly everything connected with our 
profession in the Paris Exhibition has been seen and studied by 
many hundreds of English engineers, I am surprised.that no one 
has pointed out certain remarkable mis-statements or blunders 
in Mr. Mallet’s series of articles in The Engineer, although, pos- 
sibly, their very number makes the task too great, while their 
real influence is, after all, no doubt, insignificant. Imagine the 
writer, in his paper of June 28th, speaking of the six-coupled 
goods engine, made by the Compagnie Belge, as “a large pas- 
senger locomotive of the Luxembourg Kailway, very similar in 
design and finish to the admirable passenger engines” made by 
Kitson, of Leeds! When this or any other maker turns out a 
six-coupled passenger engine (unless for work like that of the 
new St. John’s-wood Railway), ‘‘may I be there to see.” In 
the same account M. Walschaért, of the Southern Section of 
the Belgian State Railways, is described as “ M. Valerae, loco- 
motive superintendent of the Southern Railway of Belgium.” 
The Cockerell engine, itis stated, has one pair of coupled wheels 
behind its “ prodigiously long firebox,” whereas the axle is under 
the firebox, at the middle of its length. Carels’s tank locomotive 
is described as “‘a well-turned-out specimen of locomotive work.’ 
Had it been ordered by the Imperial Commission to be removed 
from the Champ de Mars, it would have been “ well turned out” 
indeed, for it is conspicuously the worst in workmanship and 
finish in the whole Exhibition. It is Mr. Mallet (the inventor, 
I believe, of the Tauptoberbergamtschule zu Berlin, of which he 
lately wrote, whereas no school of that name exists there) who 
is so assiduously seeking to discredit English manufactures and 
machinery abroad, by proclaiming how much foreign nations are 
surpassing us, and he lately gave one instance in the shape of 
the wretchedly turned out rolled beams from Chatillon and 
Commentry, beams which any Scotch or English mill master 
would have sawn up into scrap, and I presume this villanous 
piece of Ghent locomotive work (Carels’s) is another example 
of foreign excellence. 

Inthe same number of The Engineer, p. 589, we are in- 
formed that “‘flints are melted by steam under pressure,” and 
thus converted into silicate of soda. No doubt the flints would 
not melt but for the steam, under pressure, but how about the 
caustic solution? The idea of melting flints by steam only 
under pressure is worthy a place among those wonderful 
“ Notes and Memoranda,” or the lively intelligence (page 585 ot 
the same number) that ‘the scavengers of New York turn up 
their noses at two dollars a day.” On page 594 (same num- 
ber) is a drawing of Mr. Ramsbottom’s duplex hammer, with a 
single vertical cylinder, and with neither scale nor dimensions 
given. Weare told that Mr. Ramsbottom’s description of his 
hammer, as read at the Paris meeting of the Mechanical Kngi- 
neers (that hammer having two horizontal steam cylinders) 
‘“‘applies in almost po! particular” to the one shown, “ the 
only difference being in dimensions !” 

These are fair specimens, collected from a single number, too, 
of the accuracy and knowledge with which The Engineer still 
seeks to maintain a place in the profession. 
lam, Sir, yours, &e., 

Bren Lomonp. 











Glasgow, July 9th, 1867. 








NEGATIVE SLIP. 
To tue Eprror oF ENGIN&ERING, 

Sik,—Seeing the subject of negative slip again revived, may 
I offer a few remarks on a disturbmg cause likely to impair the 
true working of the propeller, and to produce the above evil, 
namely, the disturbing action of the working face of the blade 
on the water in contact. I believe that I am correct in stating 
that negative slip generally occurs with propellers moving 
through the water at a high velocity, whether owing to a fine 
piteh, large diameter, or both. When we consider that a screw 
moves at a rate due both to its own revolution and the advance 
of the ship, it is not unreasonable to suppose that a certain 
amount of skin friction, if we may use the term, is likely to exist 
on the working face; the effect of which would probably be that a 
certain quantity of water would be retained and carried round by 
the blade, entering at the leading edge and gradually diminishing 
in its velocity towards the after portion, where it would escape 
This, together with the centrifugal action, would produce a 
stratum of water constantly tending towards the periphery and 
after portion of the blade in a spiral direction, and by its con- 
tinual presence would be to all intents and purposes a part of it, 
and consequently have the effect of increasing the pitch of the 
propeller for the time being. The fact of the rapid destruction 
of the leading corner in a common Smith’s screw goes far to 
support this view of the case, for on the foregoing assumptions 
this would be the part least protected by the film. I think the 
recent trials of our ironclads go far to prove—Ist, that if 
positive slip is required, propellers with au expanding pitch will 
not accomplish it; and, 2nd, that (as in the case of the Belle- 
rophon) negative slip may be a result of the propeller alone, 
tor when fitted with a Griffith’s propeller, the same ship gave a 
fur better result and positive slip. All our recent ironclads 
have been originally fitted with the four-bladed Mangin screw, 
and allhave to a greater or less extent produced negative slip. 
In some cases the engines have not been able to attain their 
calculated number of revolutions, this would tend to show that 
an immense amount of friction was developed somewhere in the 
region of the propeller, which could be well accounted for on 
the foregoing assumptions. Again, the existence of a following 
current, though it, no doubt, is a very material predisposing 
cause to negative slip, may be overrated, for supposing the pro- 
peller to be advancing at a rate greater than that due to the 
pitch of its blades, a large amount of water would necessarily be 
kept up under the stern of the ship. Apologising for trespass- 


i our 8 
Coal anes I am, Sir, yours seals 
Greenwich, July 8th. . 
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CREAMER’S SAFETY RAILWAY BRAKE. 
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Ow nearly all American railways every passenger train has a 
brake on every wheel, these brakes being worked by hand by 
brakemen always stationed on the end ee of the pas- 
senger carriages and luggage vans, the latter called ‘ baggage 
cars.” By the sudden and simultaneous application of all these 
brakes, trains moving at from 25 to 40 miles an hour are pulled 
up, in cases of emergency, within a much shorter distance than 
is possible under our own system of break vans, with one or two 
guards only, to act as brakemen for a long train. But the 
American systein has not been found suficiently effective. A 
train moving at 40 miles an hour, or 583 ft. per second, would 
be stopped, on a level railway, supposing the brakes ‘to be 
instantaneously applied, and the friction of the wheels 
u the rails to be one-seventh of the weight, within a 

of about 876 ft.; and it is a fact that trains have 

been, not once, but often, brought up within this distance at 
the speed named, et the simultaneous application of all 
the brakes to all the wheels. A train, moving at 583 ft. per 
second (40 miles an hour), has an energy, or amount of stored- 
up work which, were it directed upward in vacuo, would lift 
the train 533 ft. high, If the adhesion of the wheels, suddenly 
arrested by the 3, be as much as one-fifth of the weight, 
i should be ped within a distance of 583 x 5—268} ft., 

and we have very authority for stating that a train, at the 
speed named, has actually been stopped within this short dis- 
tance by the instantaneous application of a brake to every wheel. 

To elfect the instantaneous application of all the brakes in 
cases of emergency, many of the American railway com- 








panies have adopted Mr. William G. Creamer’s system, as shown 
above, and which was also put in use under Mr. Creamer’s 
directions, in 1863, on a train on the South Eastern Railway. 

The illustration shows the buffer beam and stanchions of one 
of the ordinary end platforms of an American railway passenger 
carriage, together with the ordinary American brake-spindle 
with its large horizontal hand-wheel. This spindle winds on a 
chain secured to its lower end, below the buffer beam, the 
spindle being locked when the brake is on by a ratchet and 
pawl, the latter pat on by the foot of the brakeman while 
turning the brake-spindle and winding on the brake-chain, 

In Mr. Creamer’s arrangement, the brake-spindle is furnished 
with a powerful coiled spring formed of rolled brass, and coiled 
within the box A, and this spring may be wound up to a tension 
of about 12 cwt. without putting on the brake, by e ing the 
catch marked F, and working through the pawl, E. “This does 
not in any ~~ interfere with the ordinary application of the 
brakes by hand; but if the trigger, G, be tripped, as it may be 
by the bell cord running throughout the train, every brake so acted 
upon is put on in an instant. If a train accidentally breaks 
apart the action is the same, and the severed portions of the train, 
even if on a steep descending gradient, are at once stopped. 

It is not too much to say that this appliance has already 
saved some hundreds of lives from otherwise inevitable death, 
in the case of impending danger upon the American lines. Mr. 
Creamer, who pursues the application of his system more as a 
matter of philanthropy than of business, is now in London, 
and may be addressed at No. 9, Woburn-place, W.C 


EAST INDIA IRRIGATION COMPANY. 


Arter a long and tedious course of negotiations 
between the East India Irrigation Company and the 
Indian Government, it has ce finally arranged that 
that company shall be entrusted with the carrying out 
of a system of irrigation from the Soane river in the 
lower provinces of Bengal. There can be little doubt 
that but for the pressure brought to bear upon the 
Government in consequence of the calamitous famine 
which still prevails in most of the districts which this 
new system of irrigation works will command, the 
old policy of delay, which is as familiar to the Govern- 
ment of India “as household words,” would still 
further have retarded the commencement of these 
works, which should long ago have been undertaken 
as one of the most urgent requirements of that part of 
India. 

Unfortunately, the East India Irrigation Company 
have not hitherto been able to show any very success- 
ful results from their operations in Cuttack, and this 
cause, we fear, may tend to impede their raising the 
additional capital required for these new works, not 
that their ones appears to possess the slightest 
elements of uncertainty as to its ultimate success, but, 
on the contrary, it is considered by the best authorities 
on such matters to contain within itself all that is re- 

uired to ensure ultimate success and remunerativeness. 

he works to which the company are at present limited 
are such as are contained within the area fixed by 
Colonel Dickens, and on the plans of their chief 
engineer, Colonel Rundall. We will not now stop to 
give minute particulars of this scheme, but shall 

0 so on a future occasion, when we hope also to 
be able to state that the works have been commenced 
in good earnest. Should the company be able to raise 
the necessary capital, a beginning will be made by 
placing across the Soane rivera great weir or anicut 
near Dehree; where it is crossed by the Grand ‘l'runk 
Road. From this point, canals for irrigation and navi- 
gation will branch off eastward to the river Moorhur 
and to Patna, and westward to Chunar, Benares, 
Buxar, and Arrah, commanding an area of 1,800,000 
acres for irrigation. The total length of the canals 
will be 1065 miles, of which 545 miles will be first- 
class navigation lines, which will afford excellent 
means of transporting the produce of the soil raised 
through irrigation. The amount required to complete 
the works is estimated by Colonel Rundall at 210 
lakhs of rupees, or about 2,100,000/., on which it is 
anticipated that the returns will enable them to 
pay ten per cent., raised at the Orissa rate of five 
rupees an acre for half a million of irrigated acres. For 
the present, however, only a million sterling is asked, 
by the issue of 100,000 shares of 10/. each. 

The company’s contract with the Government binds 
them to repay the cost of the land used for offices and 
for preparing materials after dividing 5 per cent. 
amongst their shareholders, and half the profits are 
to be made over to the Government that may at any 
time be in excess of 20 per cent. on the paid-up 
capital. 

Although we are fully aware of the nature of the 
arguments raised against the policy of entrusting the 
construction of irrigation works in India to private 
companies, we are unable to hold with a policy which 
has hitherto neither constructed such works to the 
extent demanded by the wants of the population, nor 
permitted others to do so; and now that we are ap- 
parently entering upon a new era, when the Govern- 
ment is raising special loans for the purpose of 
more completely developing the practicable irriga- 
tion schemes for India, we have only too great 
reason to fear that that very fact will henceforth 
be advanced as an additional argument against the 
concession of any further such schemes to private 
enterprise. If we are correct in thus interpreting the 
intentions of the Indian Government, we would warn 
them that such excuses for retaining in their own 
hands a monopoly in the construction of public works 
in India cannot long prevail ; we are doing our utmost 
to raise some interest amongst the people of England 
for the welfare of their fellow-subjects in India, and 
the time must arrive when anything relating to our 
tastern empire shall be listened to with some respect 
in the Imperial Legislature. If the subject were only 
better understood, andthe importance of the trust appre- 
ciated, we might not unreasonably look forward to 
the time when “ India” should become the watchword 
of political parties, instead of the bugbear “ Reform ;” 
ad now that the latter may fairly be considered as 
settled, for some years to come at least, we cannot 
commend to the notice of professional political agita- 
tors a more important subject than “ India.” 
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THE WALSCHAERT VALVE GEAR. 


AS APPLIED TO M. VAESSEN’S LOCOMOTIVE “ST. LEONARD,” PARIS EXHIBITION. 








(Yor Description, see next Page.) 
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WALSCHAERT’S VALVE GEAR. 

In the second volume of this journal we gave (vide page 
461) an account of the valve gear patented in France by M. 
Walschaért, and we now give on page 33 engravings showing 
this gear as applied by M. Vaessen, of St. Leonard, to the engine 
now exhibited by him at Paris. The engine in question is a ten- 
wheeled tank engine, there being six-coupled wheels and a four- 
wheeled bogie at the front end. The cylinders are 18} in. in 
diameter, with 23g in. stroke, and the coupled wheels are 
4 ft. 34 in. in diameter. ‘The principal dimensions of the valve 
gear are given on the engraving in millimetres, 3 5 

The action of the Walschaért’s gear was fully investigated in 
our former article, te which we have already referred, and it 
will, therefore, only be gonmeery thes we should describe it 
here in general terms. In the Walschatrt's gear the valve 
derives its motion partly from the pow: crosshead and partly 
from a small overhung crank, placed as shown in the engraving. 
As will be seen from the side elevation, the valve spindle cross- 
head is coupled by a side pin to the shorter arm of lever, the 
longer arm of which is connected by a link to an arm on the 
piston crosshead. The fulcrum of the lever just mentioned is 
not a fixed one, but consists of a pin carried by the end of a 
radius rod, which derives its motion from a quadrant link, 
which has an oscillating motion imparted to it by a rod extend- 
ing from the small overhung crank already alluded to. The 
extent and direction of the motion of the radius rod depends 
upon the position which the blocks carried by it occupy in the 
aaentig quadrant link, and this position is adjustable by a 
weigh-bar and lifting arms in the usual way. It is the motion 
im to the fulcrum of the lever by the action of the crank 
and vibrating link, which gives the lead to the valve, and 
enables the motion to be reversed. It will be seen from the 
engraving that, in order to make the short arm of the lever as 
short as possible, and thus to reduce the total length of the 
lever, the boss for the upper pin has been cut away, as shown 
in the separate figure. The distribution of steam effected by 
the Walschaért’s gear is very fair; but except in instances 
where, as on the Continent, outside valve gears are tolerated, it 
is somewhat difficult to apply conveniently, and this will pro 
bably prevent it from ever being used to any extent in this 
country. In Belgium it has been somewhat largely applied, 
and in France a few engines have been fitted with it. 


THE PARIS EXHIBITION. 
Conctupinc ExpioraTION IN THE Main BuILpIne. 


Sunpay is always a dies non in the English depart- 
ment of the Exhibition, and the Monday on which the 
prizes were distributed was much the same from most 
of the exhibitors being absent from their usual places 
on that occasion. Following the carriages and loco- 
motives of the English department, to which we lately 
referred, we come to a very good display of engineers’ 
tools by Sharp, Stewart, and Co., of Manchester. 
They also show a form of Giffard’s Injector, which we 
illustrated in October last, vol. ii., p. 284, and which 
is self-adjusting, irrespective of any changes in the 
supply of water or in the pressure of steam, the instru- 
ment being once started by merely letting on the 
steam. 

John Fowler and Co. show one of their clip pulleys 
of large diameter, with weight hung from the Y groove 
in its edge by a wire rope, so as to show the manner 
in which the small hinged segments composing the 

roove are tightened against the rope by the strain 

itself. The same makers also show a small portable 
engine of usual construction, carrying a clip pulley 
at one end, which is rotated by a pinion working into 
a wheel set on the same axis as the pulley, and which 
is in about the same line as the axis of the boiler. 
This arrangement is said to represent the system of 
M. le Baron Oscar de Mesnil, and it may be used 
either for drawing ploughs overland or for other pur- 
poses requiring steady traction. 

Clayton, Shuttleworth, and Co. show a small fixed 
horizontal engine, well designed and admirably finished. 
A similar engine by the same makers is also shown in 
the agricultural annexe. The governor is wrought by 
a strap and two bevels, and there is an expansion 
valve behind the main valve worked by a separate 
eccentric. The standard which supports the governor 
has eyes 7 through it to serve as guides for the 
valve and expansion-valve rods, and also for the 
throttle-valve spindle. This engine has the top of the 
piston-rod steadied by guides in the usual manner, and 
the crank is one formed in the shaft by bending. There 
is one fly-wheel pulley. The workmanship is of a 
kind very seldom seen in this class) of engine, and is 
not excelled by anything to be found in the Exhi- 
bition. 

B. and S. Massey, of Openshaw, Manchester, show. 
a small steam hammer, and also a very well designed 
steam oliver, in which the handle of the hammer is 
worked up and down by the piston-rod of a small 
vertical oscillating engine set beneath it. The slide 
valve of this cylinder is moved by a weight which 
hangs stationary while the cylinder moves, and so 
works the valves. This is a very well designed and 
well finished instrument, and ought to be able to get 
through a great deal of work. 

There are two rotatory engines shown in this depart. 








ment of the Exhibition, one shown by J. C. Hill and 
Co., of Newport, and the other by R. 'W. Thomson, of 
Edinburgh. Hill’s engine consists of two great discs 
toothed on the edges, and gearing into one another. 
They are surrounded by a case on the larger part of 
the internal circuit, of which the teeth rub steam tight. 
But the steam being admitted opposite to where they 
gear with one another, and being emitted at the op- 
posite side of the teeth, the pressure is sufficient to 

ut the two discs into rotation. There is nothing new 
in this contrivance, which is a reproduction of 
Murdoch’s rotatory engine of the last century, and it 
in its turn is a copy of the Machina Pupperheimana, 
figured as a pump in Leupold’s 7heatrum Machinarum, 
published in 1727. The objections to the system are 
the magnitude of the steam-chambers relatively with 
the power produced, and also the number of surfaces 
to be made tight. For the points and sides of each 
tooth has to work steam-tight in its enveloping casing ; 
or if only some of them are made tight, as it has been 
suggested will be sufficient, the steam will leak back- 
wards into the empty spaces of the machine, and will be 
wasted. The machine, moreover, is noisy, and the teeth 
are liable to wear. In some cases the last evil has been 
sought to be counteracted by applying wheels outside of 
the machine of the same size as those inside. But this, 
at least, is a palliative only, and the machine must 
still be noisy if it is run at any high speed. Thom- 
son’s engine is somewhat on the principle of Horn- 
blower’s, also contrived in the last century. There 
are two radial pistons, which rotate continuously in 
one direction, and there are also two other pistons, 
working intermediately between the first two in the 
same case, but continually working up nearly to the 
first two, and then again lagging behind, so that these 
last two pistons have relatively with the first two a 
reciprocating motion, by which steam is expended 
and power generated. Hornblower’s engine had two 
rotating leaves, revolving upon a vertical axis in the 
centre of a cylinder, like a door turning on its hinges. 
But one of these doors remained fixed, while the 
other moved until it came up to the fixed one, when 
the moving door stood still, and that which had before 
been fixed moved away, and performed the circuit of 
the cylinder until it approached the fixed door on the 
other side. In Thomson’s engine the same principle 
operates, only that neither leaf stands absolutely still, 
and the power is measurable by the relative spaces 
which the rotating pistons pass through. The advance 
and retirement of Thomson’s pistons from one another 
is effected by the application of elliptical geared wheels 
on the outside of the casing; but these wheels make 
a great deal of noise. An alternative arrangement of 
cranks and links, however, is shown in a rough model 
exposed on the top of the engine; and as this plan 
would work without noise, it would be in every way 
preferable. 

G. Bower, of St. Neots, Herts, shows the design of 
apparatus for purifying gas. B. Donkin and Co., of 
London, show a wove rider-roll for a paper-machine, 
and also a roller-press; also a small machine for chop- 
ping rags. H. Pontifex and Co., of London, exhibit 
a brewing copper to boil by steam, a small three-throw 
pump, a coil of steam pipes, a wooden vat, and a self- 
acting apparatus for cleansing beer. They also show 
a model of a machine for cleaning casks, and a mash- 
tun, fitted with Maitland’s self-acting washing appara- 
tus for washing malt; also a model of a pair of malt- 
crushing rolls and some vertical cast-iron pipes, about 
four inches diameter, connected at the ends with bends, 
constituting H. Ashley’s refrigerator for worts, and 
which somewhat resembles the pipe-condensers used 
in gas-works. They also show a contrivance called 
an ‘‘attemperator,” for the fermenting tun, and which 
is substantially a small barrow of pipes, with two 
india-rubber tubes joined at the opposite ends. 

Luke Collier, confectioners’ ‘machine-maker, of 
Rochdale, shows two rotating globular vessels of 
copper for making comfits; one, the larger of the 
two, revolving on an oblique axis; and the other 
having its axis inserted at the bottom as a crank-pin 
in a rotating disc, while the bottom of the pan rests 
with each point in a ring fixed on the bottom, resting 
in succession upon a small circular tramway, so that 
the pan is tilted successively in every direction. The 
same maker also shows brass rollers for making bon- 
bons; also a mill, somewhat like a vertical coffee-mill, 
for grinding up loaf sugar. 

Neilson, of Glasgow, shows a remarkably well- 
designed and well-finished radial drill for boring iron. 
It is to be regretted that this is the only tool of this 
maker exhibited, and it, too, is of small size, and is 
set in an obscure place, where it might readily be 

assed over by the visitor; but the quality of the 
instrument will attract the attention of all discrimi- 





nating observers who may chance to see it. Several 
photographs of other tools by the same maker are 
shown, which will give some idea of the mode of their 
construction in the absence of the tools themselves. 

Messrs. Fleet, of Walworth, London, exhibit two 
very complete soda-water machines, with engine, 
pumps, receiver, and bottling apparatus, all combined 
into a compact and elegant machine. The design of 
these machines reveals the hand of an accomplished 
mechanic, and the workmanship is excellent. The 
prices, moreover, we observe from the price-list, are 
very moderate. There is no soda-water machine that 
we have remarked in the whole Exhibition that is com- 
parable in neatness and goodness to these. 

Samson Barnett, of London, exhibits a diving-dress, 
and a three-throw pump of excellent workmanship for 
sending down air to the diver. 

In this part of the Exhibition there are two wind- 
ing machines for thread—one for winding it upon 
bobbins, such as are sold in the shops for containing 
sewing cotton, and the other for winding it upon pieces 
of flat card with projecting ends like those of a bobbin 
for preventing the thread from slipping off. These 
machines, by Ermen and Smith, of Manchester, do 
their work exceedingly well. A row of bobbins is filled 
at once, the thread wound on each, passing from a 
large bobbin on which it had been wound during the 
process of being spun or twisted. The wind of the 
thread upon each bobbin is regulated by a screw which 
moves an eye through which the thread passes; and 
when the end of the bobbin is reached the motion of 
this eye is reversed, whereby a second layer of thread 
is deposited upon the first. The mechanism for wind- 
ing the thread upon the cards is similar, except that 
in the case of the cards the thread passes through an 
eye of a fly like that of a spinning-machine, by the 
rotation of which it is deposited upon the card. The 
makers of these and similar machines are not very 
fond of explaining the details of their construction to 
the general public, as they complain that their plans 
are pirated by Continental makers, some of whom have 
a bad reputation in this respect. 

Brasier’s flax-breaking and scutching machines, 
manufactured by J. KE. Hodgkin, West Derby, Liver- 
pool, are grakably the most efficient machines of this 
class in the Exhibition, as they do their work well 
and quickly, and are strong, compact, and symmetrical 
in all their parts. The breaker, for breaking up the 
brittle woody parts of the hemp, consists substantially 
of a fluted drum, on which four fluted rollers of small 
diameter press, and the fibre being bent suddenly by 
being passed between these grooved surfaces, the 
woody part is in a great measure broken out. The 
rollers have a long forward motion alternating with a 
short reverse motion, so that the preponderating 
motion is a forward one. But by the alternating retro- 
grade motion the shrive is better broken away, and the 
flax is longer exposed to the action of rotating beaters, 
which are introduced at one part ofthe machine. One 
machine will break about 12 cwt. of flax straw in the 
day, and one breaker will keep two double or four 
single scutchers going. The scutcher consists of a 
drum of wood, carrying alternate straight and van- 
dyked blades, which strike the flax as it passes be- 
tween the drum and a: sort of venetian-work casing, 
carried about one-sixth round the circle, and through 
the interstices of which the remaining particles of 
shrive and dirt fall. The tow is swept off the revolving 
blades by another revolving wheel with suitable pro- 
jections, and is collected on the floor at the back of the 
machine. 

Fox, Walker, and Co., of Bristol, exhibit a horizon- 
tal engine in operation, about which there is little re- 
markable, except the simplicity of the design and the 
excellence of the workmanship. There is a separate 
eccentric for working the expansion valves, which con- 
sists of two plates advanced or retired by a right and 
left hand screw, and by means of a hand-wheel the 
rate of expansion can be changed. The governor is 
driven without bevels, by means of a twisted belt 
working to a pulley on the governor-ball. 

Thwaites and Carbutt show their large steam ham- 
mer with wrought-iron side-frames; also model of 
their 2-ton hammer with cast-iron side-frames, and 
models of Ramsbottom’s duplex hammer, each hammer 
weighing 10 tons, and model of same hammer with 
each hammer weighing 30 tons. Tannett, Walker, and 
Co., of Leeds, show a small steam hammer contain- 
ing several ingenious modifications of the valve-gear ; 
and Austin and Dodson, of Sheffield, exhibit examples 
of hammers, files, and other objects of their manufacture 
of good quality. Joseph Robinson and Co. show a 
calendar for glazing calicoes with four rollers driven 
by a pair of diagonal engines at one end, two of the 
rollers being of bright cast iron and two covered with 
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crank-shaft of the engine carries a 
nw OE ae into a wheel of about three times 
its own diameter, which is attached to the second 
highest roller, which is also the smallest in diameter, 
and is of bright cast iron. The four rollers of the 
machine stand vertically over one another, the lowest 
and second highest being bright and the others covered 
with pasteboard, and the whole are of about the same 
diameter, except the second highest, which is of about 
half the diameter of the others. The second highest 
roller is the prime mover, and it has a steam pipe 
leading into it at one end to enable it to be heated 
by steam. The lowest roller is worked from the 
highest by an intermediate wheel, which also enables 
the rollers to be set up or down by a hand-wheel on the 
top of each frame, and also by levers overhanging the 
top frames, and the ends of which are pulled down by 
screws. This is a well-designed and well-constructed 
machine. But the rollers are not in the best order 
as now shown, one of them having got somewhat 
damaged in being brought over, and having stamped 
its irregularities upon the others. This, however, 1s 
no disparagement of the machine, but rather the re- 
verse, as it shows the power of one surface to mould 
the rest. : 

Monsieur Delabarre, of Huddersfield, shows a speci- 
men of his steam plate press, in which, instead of the 
common hot plates, chambers heated by steam are em- 
ployed, the steam being led into each hollow plate or 
chamber through two or three turns of small piping, 
to enable the plates to be set down somewhat while 
the pipes are still passing steam. The same ex- 
hibitor also shows drawings of his ¢ lindrical boiler 
with spiral seams, and of his rotating fulling-mill. 
M. Delabarre, besides himself exhibiting, notifies that 
he undertakes translations for other exhibitors, and 
the printing of circulars, pamphlets, lithographs, and 
other things of that nature. M. Delabarre also says 
that he supplies machines of any kind whatever, and 
also castings. Perhaps more might be done, if less 
were aimed at. ene saad 

Of the various looms and spinning-machines in the 
English department we do not pretend in this notice 
to take any account. Galloway’s engines, with two 
cylinders laid on their sides, and the two slide valves 
in a casing between them, as is an usual arrangement 
in locomotives, we have already referred to in terms of 
praise, merely on account of its simplicity and direct- 
ness, and the fewness of its moving parts. Bradford 
and Company show a very good washing-machine, con- 
sisting of a polygonal box, into which the clothes, the 
water, and the soap are put, and the box is then turned 
on a horizontal axis, when the wet clothes, by falling 
from side to side of the polygon, have the dirt washed 
out as in a dash-wheel. Wringing is performed by 
passing the wet clothes through a pair of wooden 
rollers, of which the top one is kept down by levers, 
on which weights are hung, which weights rise if a 
thick part of the article to be wrung is carelessly 
passed through. This appears to be a simple and 
efficient mechanism likely to come into use, as it has 
no tendency to wear or injure the clothes. 

Worssam’s wood-working machines, and other ma- 
chines by Charles Powis and Co., standing next to them 
in making the circuit of the building, have already 
been described in separate articles. But we shall here 
briefly notice the wood-working machines of Powis, 
James, and Co., of Lambeth, London, and T. Robin- 
son and Son, of Rochdale, both of which stand in the 
second row behind the others, and both of which firms 
exhibit machines of the first quality. The most prominent 
of the machines exhibited by Messrs. Powis, James, 
and Co., is their moulding and planing machine, which 
planes four sides of the wood at once, by means of 
two horizontal spindles carrying cutters, and two 
vertical; and the vertical can be set at any desired 
angle, so as to bevel the edges of planks, or to groove 
a tongue the staves or lagging placed round a 
cylinder or boiler, so that they may all fit one another 
accurately at the proper angle. Another feature of 
this machine is that the feed of the wood may be varied 
gradually from any desired quickness to ahy desired 
slowness, by means of a pulley rotating on the face of 
a disc, and capable of being pressed near the centre or 
near the circumference, whereby the speed with which 
the feeding-rollers rotate is correspondingly affected. 
The power of thus altering the rate of feed is useful 
when wood with knots or stakes is rare, awe as when 
the knot is approached the feed may be made so slow 
as to create no risk of injuring the tool. The same 
makers show band-saws, in which the band is tight- 
ened by a spring like a locomotive spring, one end of 
which is attached to aslide, in which the upper wheel 
is carried, while the centre of the spring rests on 


the top of the framing, and its outer end is pulled 
down by a screw turned by a hand-wheel. There is a 
circular swivelling-table for carrying the wood pre- 
sented to the saw-band, so that the wood may be cut 
at any desired angle, and where the saw passes 
through the table, it is steadied spony by_ passing 
through a slit in the wood, which wood is circled to 
the radius of the swivel, so that the bottom of its 
table moves on this wood without shifting or swiveling 
it in any degree, whereby the support given side- 
ways to the saw remains unimpaired during all the 
operations. The same makers exhibit mortising ma- 
dies, circular saws, and a tennoning machine, in 
which the wood is advanced between two rotating 
cutter-blocks fixed on horizontal-shafts, the advance 
being accomplished by moving forward a slide-frame 
of cast iron, to which the wood is clamped; and the 
upper part of this frame is — of being swivelled 
round a pin at the end next the cutters, whereby the 
tenons may be cut at any angle. The cutters consist 
of two plane irons set as tangents in each rotating- 
block. The body of the block is made square, and 
its face circular, and in each face there are two 
chisels indented, projecting a little way beyond the 
circumference, the better to clear out the shoulders, 
and to take the strain off the corners of the plane irons. 
The framing of these machines is generally made 
tubular for the sake of greater stiffness, and the 
workmanship and design are both good. 

T. Robinson and Son, of Rochdale, exhibit a num- 
ber of wood-working machines of a very high order of 
merit. Among these is a circular saw, with flat iron 
table and adjustable piece standing up at the side of 
the saw, which piece may be set at any desired angle ; 
and as the plank is pressed flat against it as it moves 
along, the plank may be cut diagonally at any desired 
angle. Then there is a very elegant machine, consist- 
ing of a circular saw, which is vibrated to and fro in a 
slit in a cast-iron table, whereby staves or other pieces 
of wood may readily be cut by a gauge to any desired 
length. The saw is placed at the end of a vertical 
vibrating arm, the centre of which is at about the 
level of the floor, and the belt is conducted from a 
pulley at the vibrating centre to a pulley fixed on the 
axis of the saw, whereby the necessary speed of rota- 
tion is given. The vibration is accomplished by a pin 
set in a disc, which moves in a vertiedl slot connected 
with the vibrating arm. When the arm is being so 
moved as to bring the saw against the timber, the pin 
of the crank or dise is moving in that part of the slot 
furthest removed from the vibrating centre, and the 
consequence is that the saw moves forward slowly. 
But when the arm is being retired, the crank-pin is 
moving in the part of the slot nearest the centre, and 
motion is much more rapid. By this ingenious ar- 
rangement—applicable to many machines, such as 
planing-machines and slotting-machines—the cuttin 
edge is withdrawn much more rapidly than it is ad. 
vanced, whereby time is saved, 

The same makers exhibit a self-acting tenoning 
machine, in which the wood is advanced and retired 
by the action of the machine itself, and of which the 
cutter blocks are capable of being moved up or down 
and in or out, whereby the tenon may be cut more 
near to the one side of the piece than to the other, or 
with one shoulder higher than the other. There is 
also what is called a scribing block, with vertical 
spindle for carrying cutters to finish off at one opera- 
tion the sash bars for windows. The cutter blocks are 
in all, or most gases, square blocks of cast iron, to 
which the plane-irons are fixed by screws or other- 
wise, and sometimes these square blocks have round 
faces with indented chisels, and in fact in all tenoning- 
machines they are usually so formed. This machine 
has also a pulley, which can be set down or left loose, 
so as to tighten or loosen the driving belt. 

The mortising machine of these makers is marked 
by the same qualities of skill and ingenuity which have 
presided over the construction of their other machines. 
A boring augur and mortice-chisel are worked by the 
same machine, and when a mortice has to be eut, the 
first operation is to drill a hole with a screw augur. 
The augur is driven by bevel gearing, and the depth to 
which it shall ger is regulated by an adjustable 
ring-stop or sliding collar, with pinching screw on 
the augur spindle. The mortising chisel is moved up 
or down by a pin in a dise, like that in a common slot- 
ting machine, and there is a pulley arrangement like 
that of a fast and loose pulley, whereby pm may be 
put into operation that is desired. But the act of 
shifting the belt from one pulley to the other, also 
makes fast by a friction brake the instrument not in 
action, so that there is no risk of the wood being 





damaged by the partial action of the machine. The 


gee Pe can be turned round at any time by 
a small handle attached to its side, which handle then 
slips into a notch. The bed to which the wood is 
fixed has an in-and-out, as well as an up-and-down and 
longitudinal motion. 

he same makers also show a small saw-bench, with 
boring augur at its side, and the saw can be re- 
placed by rabbetting irons, which rabbet the edges 
of planks ae Ploeg! But perhaps their most 
important machine is their moulding and planing 
machine, with adjustable feed and cutters. fn this 
machine, the cutters can be raised or lowered while in 
motion, and side cutters can also be moved in or out. 
The cutter-block, moreover, which is cutting a mould- 
ing can also be angled to the general face of the work, 
whereby the necessity is obviated of having more 
overhang of the cutter irons at one part than at 
another, the result of which is that the irons seldom 
break, whereas in machines without this provision 
much breakage of the iron occurs. Moreover, in this 
machine the irons do not spring or twist, and a 
smoother quality of the work is the result. The 
mouldings run by this machine, while we were ex- 
amining its action, were of the finest quality, and were 
as smooth as if they had been canoflly finished with 
sand paper. In the details of the machine great 
skill and care are exhibited in making its action 
perfect, and the conical bearings of the cutter- 
blocks work with little wear and little friction, whereby 
the machine acquires both more truth and durability, 
and at the same time consumes less power. Where 
bearings move with such a great velocity as these, the 
circumstance of working with more or less friction has 
a very sensible influence on the amount of power to 
drive the machine. The velocity measured by the re- 
sistance is the measure of the power consumed in over- 
coming the friction, and a resistance, therefore, which 
is of little account in a slow-moving machine, may 
become formidable from its amount when the velocity 
is great. The whole of the machines shown by these 
makers are of the very first quality, both as regards 
design and execution, and they are skilfully manipu- 
lated by the very intelligent workman who has charge 
of them, who is able clearly to explain their special 
features of advantage, and who manifestly takes“a 
pride in his work. 

Let us now pass on to examine the screw and other 
jacks shown by Messrs. Tangye, of Birmingham, and 
which exhibit special skill in that particular class of 
ene. Messrs. Ransomes and Sims exhibit one 
of their double cylinder and one of their single cylinder 
portable engines, of good construction, the former with 
an adjustable expansion slide-valve, the adjustment 
being effected by altering the length of its stroke, 
which is done by forming the eccentric of two ec- 
centrics, one inside the other, so that the eccentricities 
may either be concurrent or antagonistic. The same 
makers also show a fan for blowmg air with curved 
vanes set between sides, wide at the middle, and con- 
verging towards the edges. Messrs. T. Rhodes and 
Sons, Wakefield, show some rough tools for punch- 
ing iron, mortising wood, &c., which would have been 
better left at home ; and Messrs. Stothert and Pitt, of 
Bath, show a model of their wheel, with hides hung 
radially within it for accelerating the operation of tan- 
ning by keeping this wheel of hides in continual rota- 
tion in the proper tanning infusion. They also show 
a model of an apparatus for smoothing leather by 
causing a weight to run backward and forward over 
it, which weight is moved by the piston-rod of a hori- 
zontal engine, formed without a crank, and of which 
the valve is moved by to Messrs. Robinson, of 
Bridgewater, show one of their cask-cleaning machines, 
in which a number of casks, set in an annular frame, 
are made to rotate in every direction, partly by ro- 
tating the casks and partly by rotating the annulars, 
Davies shows his swivelling steam-hammer, already 
described in our pages, close to which there are two 
of Allen’s engines, constructed by the Whitworth 
Company, one of which has been running very smoothly 
at a very high rate of speed, and giving excellent 
indicator diagrams for some months past. Then the 
Whitworth Company show an assortment of their 
world-renowned tools; and one new tool, a machine 
for planing the different sides of Whitworth’s hexa- 
pont shot at the same operation, so that the shot may 

manufactured with great rapidity. In its general 
features this machine resembles a turning-lathe, be- 
tween the centres of which the shot is set, and it is 
drawn by appropriate mechanism between cutters, set 
the right distances apart on all the sides, and is at 
the same time twisted to the proper extent by the 





action of a spindle moving longit ya which a 
spiral recess of the proper pitch is cut. this recess 
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a part of the machine works, which suitably rotates 
the ball. De Bergue’s punching-press has already 
been represented in our s; and Clayton and Co.’s 
brick-making machines will be described in a separate 
article. Matthew Paul and Co., of Dumbarton, show a 
steam winch, whichalso drives ships’ pumps, in operation, 
of a rather rough construction, but probably adequate 
for nautical purposes. Gwynne and Co. show one of 
their centrifugal pumps raising large volumes of water 
by means of a small and simple engine, working at a 
vary high speed, but springing a little, from the lower 
web and ges which hold it being rather weak. 
Williamson Brothers, of Kendal, show one of Thom- 
son’s vortex water wheels, also a centrifugal pump and 
a fan for air, all of good construction. » They also show 
a machine for turning bobbins for cotton-spinning, and 
in which nine chisels are arranged round the central 
axis. Bastier shows a chain pump with circular pistons, 
for raising water ; but there is nothing new or peculiar 
in its construction. The North Moor Foundry Com- 
pany, Oldham, show models of turbines and other 
hydraulic apparatus ; and Carrett, Marshall, and Co. 
» bo one of their double-cylinder horizontal engines, 
with high and low pressure pistons moving in opposite, 
or nearly opposite directions ; also one of their coal- 
mining machines, and a small engine, which would 
have been better away, in which two discs are rotated 
by a small cylinder and piston, with friction ratchet 
gear, one of which acts in the ascent, and the other in 
the descent of the piston. 

Messrs. Bryan Donkin and Co., of, Bermondsey, 
London, show a double-cylinder horizontal engine of 
rather straggling design, working a pump for compress- 
ing air into. an air-boiler, which air is subsequentl 
expended in working Beaumont’s machine for tamnel 
ling rocks, and which consists of a horizontal shaft of 
iron, with a great fan wheel on the end of it, from which 
project great steel chisels or jumpers. These jumpers 
are projected violently against the rock by a piston 
fixed on the shaft, and when withdrawn again, are 
moved round a little on the common axis befoie making 
a new blow. An anaulus is thus scooped in the rock ; 
hut it does not very clearly appear how the machine 
could advance through the bore thus made, supposing 
it to be made, as it more than fills the whole passage 
up. The machine does not appear calculated to do 
useful work in its present form. In the engine, the 
a cylinder is placed at the end of the low, 
and the piston rod from it engages a crosshead, from 
which a connecting rod proceeds to the crank, and 
from which also side rods proceed backwards to another 
crosshead at the other end of the engine, which is con- 
nected to the piston rod of the low-pressure engine, 
and a continuation of this piston rod moves the com- 
pressing pump, which is set in a rectangular vessel 
with inlet and outlet valves, and on the top of which 
water may be suffered to run. There are three valves 
to the engine, two of which are driven by one eccentric, 
and the other by another eccentric. The workmanship 
is, no doubt, adequate for the yaymen but is somewhat 
ay The air pump, which is vertical, stands in a 
pit beneath the crank by which it is worked, and it is 
guided by a parallel motion. 

The gilded pyramid at the end of the English 
annexe, represeuting the bulk of gold procured from 
Australia in the fifteen years ending October 1866, is 
a very South Kensingtonian conception. Near it are 
four steam cranes—one with two square wooden jibs 
converging at the top, by Russell, of Glasgow ; one 
with plate iron double T jib about four times broader 
at the bottom than the top, by Appleby Brothers, of 
London ; one by Shanks and Sons to lift 6 tons with 
two converging jibs of timber; and one by James 
Taylor and Co., of Birkenhead, with iron jib like that 
of Appleby’s, but four or five times broader at the 
bottom than at the top. A model of one of the Tyne 
dredgers, of 55 horses power, designed by J. F. Ure, 
engineer, of the Tyne, is shown. It has a chain of 
buckets upon each side, and is capable of raising 1000 
tons of Solan per hour from a depth of 35 ft. 
This is the most powerful aad efficient species of 
dredger ever constructed. A model is also shown of 
the whole of the apparatus necessary for the prosecu- 
tion of the Bessemer process for making wrought iron 
and steel direct from cast by blowing in air, and sub- 
sequently adding sufficient carbon in the form of 
spiegeleisen to produce steel when steel is the product 

sired. It would have attracted great interest if this 

rocess could have been shown in actual operation. 

ear the end of the English department there is a 
small railway with carriages and a post-office van, to 
show the manner in which letter-bags are received and 
dropped in England without stopping the train. 


partment has been already partially described. But 
along the outer wall of the building there are several 
objects of interest placed, of which no notice has yet 
been taken by us, and to which we may here devote a 
few words of description. Among these is a machine 
for washing bottles, by W. E. Hickling, of Leicester. 
In this machine about 4 dozen bottles are fixed hori- 
zontally in two circular rows round a main axis, and 
by rotating this axis shot placed in the bottles rubs 
the interior clean. horizontal axis, however, not 
only rotates, but one end oft is moved up and down ; 
=< | it is also moved to~and fro on end by means of 
acrank, whereby the shot, or other cleansing substances, 
placed inside, rubs over every part, and the wash- 
ing is made more effectual. M. . Stones, of Barbi- 
can, London, exhibits woven wire dandy-rolls for 
paper makers. Turton, of Sheffield, displays locomo- 
tive plate-springs, and various forms of ee springs. 
John Spencer and Sons, of Newcastle, exhibit springs, 
toughened cast steel for hooping ordnance, &c. 
Saxby and Farmer show railway signals. W. H. 
Preece, of Southampton, and other English inventors, 
show electrical signals for communicating between the 
passengers and guard of a railway, and various other 
kinds of electrical signals, by Preece, are also shown. 
Models and drawings of Fairlie’s locomotive are also 
exhibited. There are a few tubes shown of Howard’s 
boiler, and a large varicty of electrical instruments by 
Siemens, of London. In the English department there 
isa great deal of were | capacity manifested, such 
as can be but imperfectly reflected in this cursory 
review, with which we now conclude these explora- 
tions. ‘ 


~ 








LIGHTHOUSE ON THE GREAT BASSES, 
CEYLON. 


Tue necessity for a light at the Great Bass Rocks, 
off the Island of Ceylon, have never once, so far as we 
are aware, been for one moment disputed, and the 
establishment of a light-ship in the vicinity of that 
dangerous spot clearly proves the recognised necessity 
for such a guide to the passing ships. The amount of 
steam-ship tonnage which annually passes in sight of the 
Great Basses, en route to Calcutta, China, and Austra- 
lia, has been estimated at not less than 500,000 tons, 
which, by the addition of sailing vessels passing in 
similar directions, is raised to a total of about 750,000 
tons per annum. It cannot, therefore, be denied that 
the utmost importance attaches to the establishment of 
the best possible class of and most permanent light on, 
a danger past which such a vast amount of commerce 
annually passes. To trust toa light-ship at a danger 
so extensively shared, appears to be little short of re- 
pudiating a probability known to have occurred more 
than once in other situations, namely, the breaking 
loose of the light-ship from her moorings in very 
stormy weather, as has happened on more than one 
occasion with the light-ships at the mouth of the 
Hooghly river. 

The obvious remedy for the present state of things 
would be, of course, the construction of a permanent 
lighthouse at that point, the cost of which would be 
covered by a tax on all ships passing within its range. 
As far back as the year 1856, it was, indeed, proposed 
to erect a permanent lighthouse on the Great Basses, 
and steps towards that end were actually taken to the 
extent of collecting a quantity of granite on the spot, 
as well as all the other necessary materials for an tron 
superstructure raised upon a granite base, including 
also the necessary light apparatus, &c. For some 
reason or another, which we believe to have been a 
fear lest the building should cost more in erecting than 
the amount of the estimate, in consequence of the 
difficulties in the way of getting in the foundations, 
the works were never proceeded with; but, after 
an expenditure having been incurred amounting to over 
50,000/., it would appear that that sum is to be sacri- 
ficed, rather than that a necessary work should be 
completed by the expenditure of a further similar 
amount, for the whole of which, there is every reason 
to suppose, ample returns would be obtained by the 
lev of light dues on the passing trade. 

e necessity for proceeding with the erection of 


more than one occasion, been fully recognised by the 
Government of India, and a corres a on the 
subject has taken place between the Secretary of State 
for India and the Board of Trade; but the chief diffi- 
culty is the decision of the question as to who is to 
pay for it. In a memorandum by the Government of 

ndia, dated in April, 1865, it is stated that, “ judging 
** from the case of the Alguada Reef, there appears to 


the proposed lighthouse on the Great Basses has, on |” 


‘on the Great Basses could be constructed at a cost 
“of about 100,000/., and that this would, no doubt 

“ afford much greater security to trade than a floating 
“light. The Secretary of State has objected,” the 
memorandum further states, “to the construction of 
“such a lighthouse at the cost of the revenues of 
“ India; and, indeed, under present circumstances, it 
“ would have been impossible to spare any money for 
“such an object. But yet it seems that it may be 
. varity of consideration whether steps should not 
“be taken, with the permission of her Majesty’s 
“ Secretary of State, to ascertain, through the India 
“ Office, whether the present arrangement is considered 
“ satisfactory to merchants and shipowners, or whether 
“ they would prefer, even at some enhancement of the 
“rate of light-due to be levied, to have a secure atid 
** permanent lighthouse.” 

Now, although the Indian Government refuses to 
find the gine | funds, and the Board of Trade de- 
clines to incur the expense of completing what has 
been already begun, there appear yet two methods 
by which the work might be accomplished. The one 
being that the Ceylon Government should be authorised 
to raise on loan the amount necessary for completing 
the lighthouse, or that a loan should be raised on the 
security of a tax on all shipping deriving benefit from 
the light, in which case this very important work might 
be accomplished without expense either to the British 
or Indian Government. 








INDIAN ENGINEER EXAMINATION. 
Tus examination is now going on in a room tempo- 
rarily fitted up for the purpose in the new Indian offices. 
It commenced on Monday morning last, and will, we 
believe, terminate to-morrow evening. The number 
of appointments to be competed for is twenty-five, and 
forty-five candidates presented themselves before the 
Indian Medical Board on Saturday last, of whom, 
however, one was rejected as not being constitution- 
ally fit for service in India, and two others retired 
from the examination during the first and second days, 
thus leaving forty-two only to compete for the twenty- 
five appointments advertised as vacant. 

It must be satisfactory to the Indian Government 
to find so many candidates forthcoming to this ex- 
amination, in spite of the very adverse letters regard- 
ing service in the Public Works Department which 
have occasionally appeared.“ But this success, so far, 
must not be mistaken as a sign of the popularity of the 
service, as it is rather a consequence of the great de- 
pression at present overhanging all engineering enter- 
prise in this country. In order to secure a continual 
supply of candidates for future examinations, which 
will occur occasionally in times of great engineering 
prosperity in this and other countries, greater induce- 
ments will most unquestionably be required than are 
at present held out ; and, in our opinion, some inerease 
to the salaries on which civil engineers are first ap- 
pointed to the Public Works Department in India, 
would be the most likely means that could be adopted 
for rendering the service popular and attractive. 








THE INSTITUTION OF CIVIL ENGINEERS. 

Tue Council of the Institution of Civil Engineers have 
awarded the following premiums for papers read at the meetings 
during the past session : 

1, A Telford Medal, and a Telford Premium, in Books, to 
James T. Chance, M.A., Assoc. Inst. C.E., for his Paper “ On 
Optical ——_ used in Lighthouses.” 

2. A Telford Medal, and a Telford Premium, in Books, to 
Edward Byrne, M. Inst. C.E., for his Paper, ‘‘ Experiments on 
the Removal of Organic and Inorganic Substances in Water.” 

3. A Telford Medal to George Biddell Airy, Astronomer 
Royal, Hon. M. Inst. C.E., for his Paper ‘‘ On the Use of the 
Suspension Bridge with Stiffened Roadway for Railway and other 
Bridges of Great — 

*4. A Watt M to Colonel Sir William Thomas Denison, 
= R.E., Assoc. Inst. C.E., for his Paper on *‘ The Suez 
anal. 

5. A Watt Medal, and a Telford Premium, in Books, to John 
Bourne, for his paper on “ Ships of War.” 

*6. A Telford Premium, in Books, to Captain Henry Whatley 
Tyler, Assoc. Inst. C.E., for his Paper “On the Working of 
= Gradients and Sharp Curves on Railways,” 

*7. A Telford Premium, in Books, to William Henry Preece, 
Assoc. Inst. C.E., for his Paper on the Best Means of Commu- 
nicting between the Passengers, Guards and Drivers of Trains 

otion ” 


*8. A Telford Premium, in Books, to William Alexander 
Brooks, M. Inst. C.E., for his Paper on “The River Tyne.” 

9. The Manby Premium, in Books, to Charles Douglas Fox, 
M. Inst. C.E., for his Paper ‘On Light Railways in Norway, 
India, and Queensland.” 








Tue Swepisn Navy.—The administration of the Swedish 
navy will shortly launch a third monitor. This vessel will 
make an experimental trip of three months. 


* Have previously received Telford Medals. 











e spinning-machinery shown in the English de- 


“be no reason to doubt that a permanent lighthouse 
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WRIGHT’S PATENT SCROLL-SAW. 


‘£ give below a perspective view of Mr. Wright’s scroll- 
an fn catting pad sen me 4 exhibited at Paris. The pur- 
pose of this arrangement isto have a clear space all round the 
table for taking in work of any length and turning it round to 
any required position, according to the sweep of the curves cut 
out. The saw has a reciprocating action, being worked by a 
crank and connecting-rod, p, at the bottom of the table, and the 
counter action is given by a spring, w w, fixed overhead. This 
spring is made of wood, and it is connected by a strap, w, toa 








on 
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pair of pulleys, which transmit the tension of the spring to the 
upper end of the saw-biade, multiplying the strain in propor- 
tion to the relative diameters of the two pulleys. The saw is 
moved up and down in an adjustable guide, N, which can be set 
in an inclined position, and maintained, after adjustment, by 
means of the screw, g. By these means a variable feed is given 
to the saw, since it is advanced against the wood in the down- 
stroke by a quantity corresponding to the more or less inclined 
position of the guide, N. The spring, 2, is also connected with 
a small air-pump piston enclosed in a cylindrical blower, V, 
which, at each down-stroke of the saw produces a blast of air, 
carried down upon the work through the pipe, s’, so as to clear 
the work from sawdust. In the Exhibition, no provisions having 
been made for fastening parts of machinery to the roof or ceiling 
it became necessary for Messrs. Wright and Smith to construct 
a temporary framework, so as to connect the top sprig with 
the table itself, and make the machine self-contained. This has 
been cleverly done, although it gives to the machine a some- 
what inelegant appearance. We have, therefore, preferred to 
represent this machine unaltered, as it is used in practice and 
constructed for sale by the makers. 








Tue Frencn Soctere pes IncEeNrEuRs Crvits.—This 
body now numbers 858 members, under the presidency of the 
veteran engineer, M. Flachat, who now occupies the presidential 
chair for the seventh time. 
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WE give above engravings of an axlebox for railway carriages 
which has been designed and used by M. Delannoy, the engineer 
of the Sceaux and Orsay Railway. This box, which is lubri- 
cated with oil, is cast in one piece, and its construction will be 
readily understood from the illustrations, which represent two 
forms of it, these differing only in the arrangement of the pads 
by which the oil is supplied to the underside of the journal. 
Figs, 1 and 2 refer to one, and Figs. 3 and 5 to the other of 
these arrangements; whilst Fig. 5 represents a plan, and is 
common to both. 

In putting the box shown in Figs. 1 and 2 together, the screws, 
d and y, in the top and bottom are removed, and the lubricating 
pad, m, and its support, s, introduced. The screw, g, being 
out, the tube to which the support, s, is attached falls through 
the hole, and the pad is thus kept ont of the way of the journal, 
whilst the box is being placed on the latter. In putting the 
box on the axle, the former is inclined downwards at its front 
end, so that the collar, b, may be got over the rib, J, at the 
bottom of the box, and it is then raised into a horizontal posi- 
tion, and slid on to the journal, the latter having: previously 
had the brass, c, and the crescent-shaped packing, i, placed on 
it. When the box is in place the brass is secured by means of 
the screw, d, the conical point, ¢, of which enters a correspond- 
ing hole in a boss, 7, at the top of the brass. The pad, m, is 
then raised into its place by means of the screw, y, tightened 
up by the gland, f, so as to close the back of the box. The 
screw, v, in the front of the top of the box, serves for the intro- 
duction of oil or grease in the case of the box heating; under 
ordinary circumstances the oil is introduced through the small 
side-door shown in Figs. 3 and 5. ° 
The method of placing the box shown in Figs. 3 and 5 upon 
the axle is the same as that above described, except that as the 
epring by which the pad is kept against the journal will not fall 
through the hole in the bottom of the box when the screwed 
plug is withdrawn, it has to be held down by means of a string, 
2, attached to it, whilst the box is being got iato its place on the 
journal. The pad is shown held down in Fig. 5. These boxes 
are stated to answer their purpose well, and are said to run 
from 2500 to 3000 miles without the oil requiring to be renewed. 








New Gunsoat.—The Elswick Ordnance Company (who 
have remitted .the contract to Messrs. C. Mitchell and Co., of 
Walker) have been directed to build a new gunboat for harbour 
defences. The boat, which has been invented by Mr. G. Rendall, 
is small, and is only designed to carry an Armstrong 300-pound 
gun, of 12} tons weight, and 9in. bore. The gun is mounted 
upon a platform in the fore end of the boat, and under the plat- 
torm is a kind of well, into which the gun can be lowered when 
notin use. The introduction of the well is the novelty of the 





snvention. 








AXLE-BOX PATENTED BY M. DELANNOY, 


ENGINEER TO THE SCEAUX AND ORSAY RAILWAY, 


MN tl 


THE JET, OR RUTHVEN’S HYDRAULIC 
PROPELLER. 
To THe Eprror or ENGINEERING. 

Sir,—In the leading article in your last issue, it is there 
stated that the evidence is against the economic use of the 
hydraulic propeller; “that the jets must, of necessity, have 
‘considerable slip”—“ four or five fold greater than that of the 
‘* screw ;” and that “the centrifugal pump, according to the 
“ comparative perfection of its construction, at once wastes 
“from one-fourth to one-half the power expended in 
“ driving it; whereas the screw or paddle, if treated as a 
“huge driving pulley: for a piece of machinery, would give 
“‘ off the whole engine power, less the engine and shaft friction 
“expended in driving it.” As these statements and scientific 
opinions are very injurious to the hydraulic as # propeller, I 
hope you will allow me the opportunity of saying briefly, by way 
of answer, that they are completely at variance with the facts 
as proved v two vessels, one the Nautilus, river steamboat, and 
the other H. M.S. gunboat Waterwitch. 

The Nautilus, as you are aware, was tried against a vessel of 
greater power and better lines for sailing, the Volunteer, one of the 
Iron Boat Company’s boats, and fairly beat the paddle-wheel in 
speed. The Waterwitch, again, was tried at the Maplin measured * 
mile by the Admiralty officers, and proved to attain a speed of 
above ten knots, while her sister ships, of the eame power and dis- 
placement, very little exceeded nine knots at the best; thus 
proving that the hydraulic, under similar circumstances, fairly 
and largely beat the latest improvements in screws—the twin 
screw. It follows, even if you be correct as to the many sources 
of Joss which you state are inseparable from the hydraulic pro- 
peller, that the amount of these losses must be less than the losses 
which the best paddle and double screw sustain in propelling, 
otherwise the hydraulic could not have beaten them as it has done. 

Again: by taking your statement of the losses of the hydraulic, 
or jet propeller, it goes to show that that propeller has not one- 
fourth of the power of the screw; and yet I have shown that 
—a far as yet tried—the hydraulic in point of speed is freatly 

-B. 


superior to the screw or paddle, 

ondon, July 10, 1867. 

We admire the confidence of our correspondent, but must 
remind him that the first authentic statements of the perfi ce 
of the Waterwitch appeared many months ago in our own journal, 
and that we were the first to analyse this performance in detail, 
We attach no importance whatever to the so-called competitive 
trials, but confine ourselves to the fact that the Waterwitch 
showed miserably low co-efficients, and that it is clearly 
demonstrable from the data adduced that there was an 
enormous waste of power in driving her. In stating these facts, 
it is of course immaterial to us, as it is to ninety-nine out of every 
hundred of our readers, whether they are injurious or otherwise 
to the system of hydro-propulsion. The evidence already 
collected, and which, with its analysis, we first published, is so 
far greatly against the system of bydro-propulsion.—Ep. E 
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LITERATURE. 


A Handbook of Practical Telegraphy. By R. 8. CuLuEy, 
Engineer to the Electrie and International Telegraph 
Company. Second Edition. London: Longmans. 

We have recently had a plethora of works on elec- 
tricity and the electric tel Noad, Ferguson, 
and Foster have favoured us with theoretical subjeet- 
matter, while Sabine, Bright, and Culley have issued 
books on the more practical element. Up to within a 
very recent period, there was no branch of the applied 
sciences so indifferently represented, in a literary 
point of view, as that of the telegraph. There was no 
work on the subject that we could plac¢e in the hands 
of the student. Mr. Culley first filled the void by his 
excellent handbook, which was published in 1862, and 
this was more reéently followed by Messrs. Sabine 
and Bright. Bright’s new edition of Lardner is, how- 
ever, purely popular in its tendencies, while Sabine’s 
is too far advanced for the general telegraphist. Mr. 
Culley has, however, now thoroughly revised and re- 
written his original handbook, and has produced a 
work which should be in the hands of every fele- 
graphist. Avoiding mathematics on the one hand, 
and historical or descriptive details on the other, he 
has written a book which, as its title affirms, is a hand- 
book of practical telegraphy, and nothing more. While 
he fully develops the Jaws upon which the system of 
electric telegraphy depends, he carefully avoids dis- 
cussing questions whieh are simply hypothetical in 
their character, and does not touch rt. parts of elec- 
trical science which havé no immediate bearing on tele- 
graphy. “He has attempted,” as he remarks in his 
preface, “to supply, in some measure, that technical 
“ knowledge which has hitherfo been attainable only 
“by means of verbal instruction or actual ex- 
* perience,” and it must be owned that theré is no 
telegraph engineer better fitted for the undertaking. 
The work is divided into several parts, the first of 
which treats of the sources of electricity, which is 
defined to be a peculiar force, which causes the atoms 
or ultimate icles of matter to alter their position 
with respect to each other. The dynamie theory of 
electri¢ity is gaining much ground, and thé old notions 
of positive and negative fluids are rapidly dying out. 
As the death-knell of ¢alorie as am entity has been 
sounded by Joule Mayer and others, s@ are our elec- 
tricians disposing of electricity as a fluid or two fluids. 
The same good service that was done to light and heat 
is being done to electricity by Grove, Brooks, and 
others, both in England and on the Continent. Elec- 
tricity, as much as heat, is a mode of motion, and in 
all its movements and actions it faithfully follows the 
laws of dynamics. Mr. Culley defines the current to 
be, not “ the actual passage of any fluid or gas, but a 
*‘ simple transfer of force, an action which is pro- 
“gressive in its nature, like the passage of light 
* through space or of heat through a bar of metal.” 
The mathematical development which the laws of elec- 
tricity have received, and the beautiful accuracy with 
which these laws are verified in practice, impress a 
truth upon the dynamical theory which renders it un- 
assailable.. Mr. Culley deals with the sources of elec- 
tricity found in friction and chemical action. The 
definitions about which there is so much ambiguity, 
difference, and irregularity amongst electricians are 
well expressed. The following wiil clear away many 
a cobweb from the brain of the thoughtful student : 

“ As chemical action produces electrical tension, if it were 

ible for both metals (zinc and copper) to be attacked 

equally, an equal tension would be acquired by each, and there 
being no difference in tension there would be no tendency 
towards a transfer of electricity; but if the chemical action be 
greater upon one than upon the other, the tension of the two 
will differ by an amount equal to the difference of chemical 
action, and as this difference increases so will the difference of 
tension increase. Therefore, when there is no action upon the 
second plate, the difference of tension is the greatest possible. 
_ “As voltaic electricity is Bay whenever the conditions 
just mentioned are complied with, there are many different 
methods of making a battery. The specific power which each 
combination possesses of causing the transfer of electricity from 
one place to another, is called its electromotive force. This 
term, strictly, means any cause whateter by which a difference 
of tension is produced between any two points. 

“In dilute sulphuric or nitri¢ acid, the substances furthest 
apart in the following list form the most energetic combiuation : 

Graphite (carbon from gas retorts). 


Platinum. Lead. 
Silver, Tin, 
prise Zine. 


Mr. Culley retains the good old term gwantity to 
express magnitude of current. Some would have us 


use intensity, because the French use “intensité” to 
eXpress quantity, but intensity in England has quite a 
different meanin i 

while 999 out ot 


; it is synonymous with tension; and 


every 1000 telegraphists in England 








conceive intensity to mean tension, it is absurd to 
use the same word in a totally different sense, simply 
because ‘& somewhat similar word in sound is used 
abroad. We might with equal propriety call cabbages 
shoes (chouz). é apply intensity (or tension), the 
latter for choice, to electricity, as we apply the same 
word to sound, heat, and light. We apply quantity 
(magnitude, or strength of ewrrent) in the same sense 
that we apply it to eg - @xpression of volume, 
mass, or magnitnde. The French word intensité, as 
applied to the current, is not properly translated by 
intensity. The following extract defines quantity — 

“ Owing fo the rapidity with which the electric force is propa- 
gated in the form of a eave, wher not influenced by iidvetion 
any efiect which can be produced at hand can be produced at @ dis- 
tance at the same instant of time, subject to a diminution of force 
arising from causes which diminish the quantity of electricity or 
current before its arrival at the distant end, and thus weaken the 
signal: for the strength of all telegraphic signals, including the 
deflection of ee depends upon the quantity of elec- 
tricity passing throwgh the receiving apparatus in a given time, 
not upon the ension of the received current, ‘The causes of dimi- 
nution of foree are the resistdtee of the eitewit and defective 
insulation. 

“Tf the tension of the battery isincréased, i is with the view 
of enabling the current more readily to overcome the resistance 
of the circuit, so that more electri¢ity Mity pass i a given time. 
Thus, when the deflection of a galvanometer is increased by 
an increase in the number of cells of the buttery, it is because a 
greater quantity is, as it were, forced.through the wire. 

“ The force of the current depends on two things, the electro- 
motive force or tension which sets the current in circulation, and 
the resistance the electricity has to surmount. 

** Resistance is the obstruction offered to the current by 
the bodies through which it is made to pass, and is the opposite, 
reciprocal, or converse of their condycting power, or conductivity. 
When resistance is so great as to approach infinity it becomes 
insulation.” 

The construction, action, and practical manipulation 
of the Daniell’s cell—the battery so extensively em- 
ployed by the Electric Telegraph Company—is very 
fully detailed. It is the king of batteries for practical 
use. Many modifications have been suggested, and 
many different forms used, but they all fall back upon 
Daniell’s grand principle of depolatising plates by 
placing them in their own salts. No real improvement 
has yet been effected upon the original trough form of 
battery adopted by the Electric Telegraph Company, 
and devised by Mr. Fuller, of the Silvertown Works. 

The following is useful : 

“In setting upa Daniell battery the following precautions 
are necessary: The crystals of sulphate of copper should not 
be crushed so as to reduce them in part to powder, for they 
then form a compact mass which dissolves so slowly as to be 
almost useless, and cannot be removed without danger of break- 
ing the cell. 

“ The sulphate should be free from iron. 

“If the water contains lime it decomposes 2 part of the sul- 
hate, forming a cloudy or jelly-like deposit. To prevent this a 
ew drops of dilute sulphuric acid should be added. The 

porous cells should be charged with saturated solution of copper, 
so that their pores may be filled with a good conductor, ;for 
otherwise the action of the battery will be checked. 

“ A battery when it is first charged rarely assumes its full 
power until it has been at work for two or three days; but it 
can immediately be set in full action by the addition of a few 
drops of acid. This, however, interferes with its permanence, 
and should be avoided. 

“The copper connecting straps, wires, and binding-screws 
must be perfectly clean. The end of thé strap which is cast 
into the zinc should be tinned to ensure perfect contact. 

“ The plates should be alike in size, and immersed equally in 
the liquid. The coppers should be carefully brightened and the 
zines brushed clean. Copper plates, if very dirty, may be cleaned 
by being made red hot and dipped into weak ammonia. A piece 
of the “ card,” used in cotton manutfactories, is the best brush 
for battery plates. 

“Tt is false economy to work batteries after the zine or the 
porous cells have become coated with copper, or to use cracked 
porous cells. 

“When a battery is cleaned the plates should be removed 
and the divisions thoroughly rinsed and washed out ; the plates 
well scraped and serubbed, defective porous cells and zinc plates 
removed, and the battery again carefully charged. 

“In re-charging the battery, the liquid from the zinc cells 
may be used. It may be withdrawn by a syringe before the 
battery is cleaned, ard placed in a vessel containing a few pieces 
of zine to reduce any copper that may remain in solution. 
When the battery has been cleansed, the plates replaced, and 
the sulphate of copper deposited in the cells, the solution may 
be distributed equally throughout the zinc cells, diluted, if 
necessary. 

“It often happens that the copper plate is eaten away near 
the surface of obo solution; this frequently occurs when the 
supply of sulphate of copper is exhausted. 

“ Batteries must be — in a dry place and be well insulated, 
or part of the current will escape to earth. If too warm, the 
water will evaporate. Cold stops their action, so that they 
aaa never be placed where they are not perfectly secure from 

fost, 


“Porous cells, or troughs fitted with porous plates, if set 
aside after they have been used, must be kept moist, or the 
sulphate of zine contained in the will erystallise and de- 
stroy them, by an action similar to that of frost.” 


The second part is devoted to resistance and the 
laws of the current. The following is useful : 


a committee of the British Association, and is 
’ (from Ohm, who first ascertained the laws of 


determined 
called the ‘ 
electrical resistance), and sometimesthe ‘ B.A. unit.’ It must be 
understood that the wnié is a measure of resistance, in the same 
way as the yard, inch, or mile is the measure of length. 

* The unit mney pm by Mr. Varley, called the ‘ Varle 
unit,’ is one; mile of that quality of No. 16 copper wire, whic 
was —- several years since. ‘Siemens’ unit’ is one 
metre of pure mercury, of one square millimetre section, at a 
temperature of 32°. The Ohmis #; or .04 of the Varley unit, 
and .956 of the Siemens. Thus the Ohm and the Siemens are 
nearly alike, while twenty-five Ohms equal one Varley. 

“ The resistance of the iron wire most generally used is: 

No. 4 7.8 ohms per mile. 
» 8 18. ” 
» 11 28.0 e 

Mr. Preece has recently proposed in the Philo- 
sophical Magazine that the ohm, which is used as much 
by the electrician as the inch by the carpenter, should 
be symbolised by the Greek letter omega (w), and this 
innovation is being gradually adopted by electricians. 
Mr. Culley, develops Om law by a series of cuts 
and calculatid§s which cannot fail to impress their 
value and truth upon the most casual student. Nothing 
is more important than a thorough and complete 
knowledge of these laws to the telegraphist. Ohm’s 
law is the key-note of all electeical phenomena. 
Without its aid no problem can be solved, no calcula- 
tion made, and no test properly conducted. It has 
been stated that it contains in itself the whole theory 
of electricity. But without affirming this we may 
state that Ohm’s law is as valuable and essential 
to electricity as Newton’s laws of gravity to the con- 
ception of the theory of the universe. We shall 
return to Mr. Culley’s excellent book. 
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SPENCE’S COMPOSITION FOR 
LAGGING BOILERS AND STEAMPIPES. 


THE question how to protect a steampipe, a boiler, 
or asteam cylinder from excessive loss of heat by 
radiation is one of considerable importance to engi- 
neers and manufacturers. The ordinary methods of 
lagging and clothing with felt, wood, or hishoost, are 
each subject to objections of sone kind ; and although 
these things must be resorted to as necessary evils, 
this is done only in absence of some better, cheaper, 
or more conveniently applicable mode of protection. 
There has been for some time past a “ non-conducting” 
composition under trial in various establishments in 
this country, amongst which we may name the 
Royal Arsenal at Woolwich, the Elswick Works, 
the Wigan Coal and Iron Co., and the Saltaire 
Mills, and the results of these practical tests have been 
very satisfactory. ‘This composition forms a patent 
of Mr. Spence, and consists of @ mixture of mineral 
substances with a certain perééntage of oleaginous 
matters, principally the residue of cod liver oil, 
which is obtained from the fefinery, at a very 
low price. To this a quantity of fibrous vegetable 
matter is added, so as to imcreasé the tenacity 
of the whole. The mass is applied to the swrfaces 
to be protected by it ina pasty or semi-liquid state, 
and allowed to dry by the application of moderate heat. 
After this if remains in a sufficiently hard and solid 
state to allow of being pamted over, and even neatly 
finished at the surface, without danger of cracking or 
breaking off through the effects of variations of tem- 
perature, vibration of machinery, or other common 
causes of destruction, which most of the other cover- 
ings are incapable to withstand. At the Paris Ex- 
hibition the boilers of Messrs. W. and J. Galloway and 
Sons, which work the British machinery, are all 
covered over with Mr. Spence’s non-conducting 
material; so are also the steam pipes which lead from 
these boilers, and of which a certain length is above 
the floor level. These pipes attract much attention 
on account of their efficient lagging by means of that 
composition, which is applied to them in a layer of 
very moderate thickness. We have been informed 
that the same or a similar composition is applied by Mr. 
Spence to steam cylinders, dispensing with all other 
more expensive covering. The composition is in these 
cases very neatly finished, and painted at its surface 
so as to give the steam cylinder a neat appearance, 
which is said to be preserved very well in the wear of 
the engine. 








Compounp Encrves.—A number of steamers have been 
built and engined in Liverpool, with a high-pressure arid low- 
ressure piston working simultaneously upon a long crank-pin 
formed in the crank shaft. One would say that such an engine 
would be apt to hang on the centre. The valves are worked by 
a link motion with crossed rods, giving an incredsing lead as the 
block is moved towards the end of the link. So long as such an 
engine is stopped or reversed with steam on, the compression 
within the cylinder prevents the engine hanging on the ceutre, 








“The nit adopted by the electricians of this country is that 





and the engines are found to work exceedingly well. 
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AGRICULTURAL ENGINEERING. 


Once in four years the Royal Agricultural Society 
offers prizes for the best portable and fixed steam en- 
gines (of dimensions prescribed within certain limits) 
entered for trial at their shows. The last trial was at 
the Worcester show in 1863, and that for this year 
has just been concluded at Bury St. Edmund’s. The 
various portable-engine factories in the kingdom, per- 
haps forty or fifty in number, are now able, if fully 
eniployed, to complete upwards of fifteen hundred 
engines yearly; a fact sufficient to show both the ex- 
tent of the trade and the competition which attends it. 
The Royal Agricultural Society’s prizes are, therefore, 
kcenly contested for, and, although the engines entered 
for trial are generally of a more expensive, and, pos- 
sibly, less durable class than those ordinarily sold by 
the same makers—being, in fact, what are known as 
racers,” only seldom bought for actual work on 
the farm—it is indisputable that these competitive 
trials have done, and are doing, much to raise agri- 
cultural engineering to the highest standards of effici- 
ency and economy. ‘There are many of our readers 
who can even now recal the time when, under the 
practice of the Liverpool and Manchester engineers— 
in the days of John Gray and John Dewrance, who 
were always encouraged by that paragon of railway 
secretaries, Mr. Henry Booth—locomotive engineering 
was refined and perfected almost beyond all-previous 
expectation, the consumption of coke being diminished 
from 40 Ib. or 50 1b. to 18 Ib. per train-mile. There are 
many who can recal the time when the Cornish engi- 
neers, by emulation and the greater care which it 
inspired, were raising the duty of their engines from 
30 or 40 up to 70 or 80 millions, and sometimes to even 
more. And we have more lately seen how, by increased 
attention to the conditions of marine-engine poem | 
a consumption of from 5 1b. to 7 lb. of. coal per indi- 
cated horse power per hour has been brought down to 
from 241b. to 33 lb. 

Something like these reforms has been introduced 
into portable-engine practice by the agency of the 
Roy: ricultural Society’s quadrennial trials, and 
we have this year an engine Penge | steadily for near] 
three hours with a consumption of but 24 lb. of Wels 
coal per effective or dynametrical horse power per 
hour, equal probably to about 24 lb. or 24 1b. of coal 
per indicated horse power per hour, the measurement to 
which ‘most engineers are better accustomed. Put 
into Cornish notation, 24 lb. of coal per effective horse 
per hour means a duty of nearly 883 millions of foot- 
pounds for each hundredweight of coal;a result which, 
we need not say, has been but rarely surpassed’ even 
in Cornwall. 

This result is, of course, a maximum result, 
obtained by the exercise of the greatest care in design, 
in construction, and in working. That in the working 
was perhaps the most remarkable of all, and we say, 
advisedly, that it would have well paid any farmer em- 
ploying stexm power to any considerable extent, as 
many now do, to have sent his engine driver or drivers 
to Bury, eyen from‘a distance of 200 miles or more, 
and to have kept him or them in the show-yard during 
the whole period of the trials, to study the wonderful 
jockeying (and we do not employ the term reproach- 
fully) of George Wilkinson with Clayton, Shuttleworth 
and Co.’s engine, of Robert Gelles with Tuxford’s 
engine, of John Bristow with Ransomes and Sims’s, and 
of Whitcombe with the Reading Ironworks engine, the 
latter, when worked to 50 per cent. above its nominal 
power, giving the greatest economy of fuel yet 
recorded, Clayton and Shuttleworth beating on the 
trials at nominal power. Not perhaps that the care 
+ was so much, if at all, greater than that of railway- 
engine drivers, when working, as they lately did on the 
Great Eastern Railway, by contract; but railway 
practice is not often accessible to portable-engine 
drivers, nor, differing so much as it does from their 
own, does it so directly carry home its lessons of 
example. Even if they ‘ not likely to be generally 
repeated in évery-day practice, it should be as interest- 
ing to the large farmer—the steam farmer we will call 
him—as to the engineer to observe the expedients by 
which a little engine, not working withm a warm 
house, but in the open air, is nevertheless enabled to 
rival, in its dynamical results for a given weight of 
coal, the triumphs of Cornish and marine and 
locomotive practice. Not only is the boiler lagged, 
but it is sheltered from winds and rain, and 
there was'rain and wind in plenty, and more than 
enough, last week and this, at Bury. The coal is 
broken into lumps hardly larger than dice; it is fed 
to a fire hardly 3 in. thick (plenty were told, and some, 
perhaps, believed, that some of the fires were not 1 in. 
thick). The distribution of coal upon the grate is as 





even as the utmost care can make it; the firedoor is 
never allowed to be open a moment longer than abso- 
lutely necessary ; the ash-pan is carefully cleared of 
cinders and bits of unburnt coal, to be added to the: 
fire for the final effort when all the clear coal is gone; 
the ash-pan damper is regulated with the nicest care, 


and, where not tight in all its joints, all openings ex-. 


cept at the bottom are carefully stopped with rags, so 
as to compel the entering air to through the 
whole volume of heated air contained in the pan; the 
feed-water is heated by waste steam almost to boiling ; 
the safety-valves are serewed to slightly more than the 
working pressure, and the latter is maintained to half 
a pound at one fixed point on the gauge; the slide 
and expansion valves are, in the best engines, set ex- 
actly to the intended work, and the regulator is kept 
wide open where this is possible, as in many cases it 
was; the brasses of the engine are left to run as freely 
as can be tolerated in respect of thumping; the piston- 
packing is in the most perfect condition, neither tight 
nor loose, as drivers understand the terms; the oiling 
is assiduous and just sufficient, and everything is done 
that the driver, with all his wits about him, can think 
of to prolong the time of work with the quantity of 
coal so scrupulously weighed out to him. It is here 
that engine-driving, or even boiler-stoking, becomes a 
profession ; and there was a curriculum of technical 
education in at least one of its important branches, in 
the week’s trials concluded on ‘Cuesday last. Could 
the large competing firms make drivers as well as 
engines, they would surely increase their trade in the 
latter, and it might even pay, in the way of business ; 
to educate the former gratuitously, for nothing would 
more hasten the adoption of steam upon the farm, 
hoth at home and abroad, than a general understand- 
ing and practice of the best principles of engine-driving, 
so splendidly exemplified in the trials at Bury. 

It is difficult to point to any new feature of. design 
which has contributed to the excellent results attained. 
Tt is even difficult to say what the results prove as to 
many questions of plan and proportions which are often 
discussed by engineers, pre 5 now and then, by steam- 
farmers. Clayton’s double-cylinder engine beat his 
own single-cylinder engine; but this could not: have 
been because of this difference in the number of cylin; 
ders, since the double-cylinder engines were worked 
80 lb., while the single cylinders were limited to 50 lbs 
This enabled the double-cylinder engines to work more 
expansively, and possibly it will be said with more ex- 
pansion than a single engine would bear, and still work 
with uniformity. With 801b. steam, however, the 
single engines would have run well, cutting off at oné4 
sixth stroke, and but one only of the double-cylindext 
engines tried cut off as short as one-eighth, and only‘ 
one other as short as one-sixth. The reason for the 
difference of pressure is, no doubt, that double-cylinder 
engines are now oftener made for ploughing, and are 
better made for this purpose than common portable 
engines, mostly with single cylinders, which would 
(not, however, because the cylinder is single) not be’ 
safe at SOlb. As a matter of fact, the best resuli 
attained in the trials, the best perhaps on record, was 
had from a single-cylinder engine working to one-half 
more than its nominal power—the system of testing 
the engines not only to their nominal power, but, sub- 
sequently, to one-half as much more, having been in- 
troduced for the first time at the trials at Bury. So, 
too, some of the engines, which were not doing particu- 
larly well, were observed to'have strokes more than 
12 m. long, and were hence called long-stroked engines. 
We heard some good judges assert that the long-stroke 
engines would be nowhere, yet the best result of all, 
and that when working to one-half more than the 
nominal power, was obtained with the longest stroke 
of all, viz., 18 in. 

Without looking forward, at present, to better re- 
sults than the best that have to booked at Bury, 
we must hope to see such results become more general, 
and that consistently with reasonably economical con- 
struction and working. At present ordinary portable 
engines burn, as they burnt at Bury, from 5 |b. to 9 lb. 
of coal per horse power per hour, or, on the average, 
twice what they ought. In other words, working a 
10 horse engine up to 15 horge, for ten hours a day,’ 
they burn 7 cwt. to 124 ewt. per day, so that with 
coal at 1s. a cwt., the difference in the cost of fuel 
between the most economical and the most wasteful 
sogine would amount to 9s. per day, amd-the average 

ifference might be taken at 5s., equal, for even 100 
days’ working in the year, to the interest on 500/., or to 
that on 350/., even if 1s. 6d. extra were paid for a 
first-rate driver. The means of economy lie in sound 
construction, thorough lagging of the boiler, heating 
the feed-water, liberal expansion, in short, the most 
miserly care to prevent loss of heat, heat being the true 


representative of power, All this and the most care- 
ful firing and fettling of the engine are necessary to 
economy. And will other engine-makers allow one or 
two, or even three or four, firms to run off with the 
reater prizes of these Exhibitions? It takes a great 
l of money-to carry on business in these days of 
competition, but it is sound policy to expend money 
judiciously in building better engines, and with this to 
eep in sight every means, even to the most refined, to 
secure economy of working. And what wonderful 
results would be attained, too, by prizes for engine- 
driving as well as prizes for engines. If bets were 
made on engine races, the winning jockeys would come 
in for handsome gratuities, as happens with the 
triumphs at Epsom, at Ascot, and at Newmarket ; and, 
seriously, good engine-driving is just now most wanted 
of all on the steam farms of England. ~ 








TELEGRAPHY 1% THE Unreep Sratres.—An action arising 
from an extraordinary case of telegraphic forgery is now passing 
through the courts on the other side of the Atiantic. On the 
12th of August, 1865, a ip named T. F. McCarthy brought 
a message to the telegraph office at Titusville, addressed to the 
plaintiffs at Pithole, which was duly forwarded. This o—— 
was as follows: “From Erie, Pa. August 12th, fi lo 
“ Titusville, August 12th. Keystone Bank poe a | will ey 
“on cheques of T. F. McCarthy to the amount of $20,000. 
“ Keystone Bank.” This m was delivered to the manag- 
ing partner of the bank of the plaintiffs at Pithole. It being 
always customary to sign the name of the president and cashier 
to a dispatch of this character, instead of the corporate 
name of the bank, the manager very naturally supposed 
an error had been made in the transmission the mes- 
sage, and informed Pithole, that he could not advance money 
on such a telegram, that there was probably a mistake—and 
suggested to him the propriety of ascertaining that fact. The 
operator accordingly sent a of inquiry to Titusville, 
and McCarthy was informed of the omi . The evidence 
shows that he was excited, and claimed that he was liable to 
lose a large amount of money by the mistake, and he insisted 
upon another despatch being sent at once. He then, inthe pre- 
sence of the operator, wrote a dispatch, addressed “ Prather, 
“ Wadsworth and Co., from Erie, August 12th, ‘received. 
“ Titusville, 1865. August 12th. Keystone Bank will py the 
“cheques of T. F. McCarthy, amounting to $20,000. John F. 
“‘ Towne, cashier Keystone Bank, Erie, and answer.” On the 
receipt of this second telegram, and relying upon its authen- 
ticity, the plaintiffs cashed McCarthy’s cheque for $10,000. 
Three days afterwards, they learned by a telegram from Mr. 


afi| Towne that the previous messages were not sent by him, and 


that the whole transaction was a swindle. McCarthy, however, 
had taken his $10,000 and left for _ unknown, and his where- 
abouts still remains amystery. The telegraph ——— against 
whom the action was brought to recover the $10,000 state that 
the second dispatch was never sent over their wires from Titus- 
Ville at all, and that there must have been a “cross ” or contact 
between the Western Union and United States lines on 
that day. The message was sent by the United States 
line, and it was received on that of the Western Union. 
KThe first message was duly forwarded by the latter company, 
but they knew nothing of the second. It was ed to have 
been sent from ‘Titusville by one-company and to have been 
received at Pithole by another. The verdict was given against 
the telegraph company, but they have a he case, 
however, gives evidence of the looseness of the transaction of 
business, not only of the telegraph companies, but of the banking 
establishment concerned. Such messages are always accom- 
| panied in England by private codes, and no banker would accept 
such an order without the addition of some private signal, 
Such contacts are also impossible, because each company in 
England adopts a different and distinct system of working. 
Many curious cases of contact occurred after the great snow- 
storm of January, 1866, to the private telegraph wires in the 
ity of London. Firms which were in the constant habit of 
using their instrument for the transaction of business suddenly 
found themselves bereft of a very useful friend. Operators for 
days eagerly watched their apparatus for some glimmer of life 
and restored health. A large house in the city, after several 
days’ inanition, was gratified by the renewal of the fainiliar click. 
The clerk asked, “Who are you?” ‘“ Swan with two necks,” 
was the reply. “Ob, bother,” he sent; “if you were a swan 
with six necks you would be of no use to me.” Many similar 
cases occurred, but we have never heard of the traysmission of 
an actual m in this crossfire fashion. Indeed, it is im- 
possible with the divers systems in work here. 

Tut Morrpy« Bripce.—We understand that Mr. Sedley 
has tendered to construct and erect the Moerdyk Bridge on his 
patent system, for the sum of 636,000 Eleven of the spans of 
this structure, as designed by Mr. Sedley, are each about 400 ft., 
a width of opening in excess of that required by the Dutch 
Government. As the superstructure is, however, much Jess 
expensive than in the ordinary system of bridge building, it 
proved more economical to diminish the number of piers, and 
the consequent cost of the foundations, at the expense of a 
certain additional weight in the superstructure. 

SHEFFIELD.—The iron trade of Sheffield remains dull. Onl. 
@ moderate business has been done in railway plant and matériel. 
A “Chamber of Industry” is proj to be established in 
Sheffield. ‘The chamber will give advice in cases of dispute be- 
tween employers and em , and study the laws ing to 
reel and labour, e principles of political economy- 

erally. 

Mn. . R. Srepnenson’s YAcut.—On Saturday the George 
Crow, steam yacht (named after her owner's gry pay eg 
was launched by Messrs. C. Mitchell and Co., of Walker. 
She will be alae a employed in sailing about the lochs and 
islands of the Kyles, where Mr. Stephenson has purchased an 
estate.\, Messrs. Stephenson have supplied the yacht with two 
oscillating engines of 12 horse power. 
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THE ROYAL AGRICULTURAL SHOW. 


We have given, on another page, complete particulars of the 
trials of steam-engines at Bury St. Edmunds. The data were 
eollected by ourselves, the staff of Excingsertxe having veen 
in constant attendance, often till between nine and ten o'clock in 
the evening, during the six days over which the trials extended. 
Our own netes have been supplemented also, wherever requisite, 
by information freely supplied by the judges and exhibitors. 

We shall here notice other features of interest in the show, 
contining ourselves, however, to those either of most novelty or 
of most importance, as nothing is more tedious than a running 
catalogue of everything, good and bad, in a great competitive 
display, or the over-description of objects already well known to 
our readers. 

The steam-ploughing, in fields outside the yard, was, as usual, 
well done, although more or less interfered with by the rain. 
Messrs. Fowler’s for light lands was particularly noticeable, and 
was evidently just tne thing for much of the open friable soil 
about Bury, il of which rests on the chalk, and is perfectly 
drained by natural watercourses, the surface being everywhere 
undulating. Messrs. Howard’s tackle, too, and of which, by 
the way, the Viceroy of Egypt, who visited Messrs. Howard’s 
stand in the show-yard, has now about fovty sets, gave much 
satisfaction. Both tackles are now so well known as to require 
but little description here, and that only for the benefit of our 
many readers pert Messrs. Fowler pull their plough to and 
fro between two self-moving engines, one on each of two oppo- 
site headlands of the field. The plough, supported upon a pair 
of wheels, is formed of eight or more single ploughs, rigidly 
attached to the framing in two sets, one on either side of the 
wheels, the respective sets pointing towards each other. The 
framing is so bent at the wheels, and is so tipped in working, 
that while one set of ploughs is in action the other are lifted 
well off the ground, the latter being tipped down again for the 
return furrow. The ploughs are pulled by a steel rope passing 
round a drum under each engine, each drum having a continu- 
ous series of jointed clips around it, and which clip the rope 
with greater force the que the strain upon the plough. 
Messrs. Howard also employ two self-moving engines; but in- 
stead of a single plough they work both engines constantly, and 
pull each plough halfway across the field, reversing twice as 
often, for a given breadth of field, as Fowler, and doing twice as 
much work, other things being equal. 

The recent report of the Royal Agricultural Society on steam- 
cultivation has shown that it is more generally practised, and 
with better results, than many farmers were disposed to believe, 
and the consequence has been that makers of steam ploughs 
have received many additional orders, and are now unusually 
busy. The general introduction of steam ploughs is a matter 
of great public importance, since they open up land which could 
not be otherwise ploughed at all; they go deeper into the ground, 
and bring out latent qualities of nutriment to crops which horse 
ploughs never reach, and in these and other ways they increase 
the production and lessen the cost of food. Let us hope that 
under-drainage may kee with steam ploughing, and we 
shall then be in the position to get the most out of the soil with 
the least injury to its own energies. 

But as for cultivating or working up ground already once 
ploughed, and on which the sods are rotted, may there not be 
eheaper and equally, if not more, effective instruments than 
a double engine-tackle costing 1000/,, more or less? Weshould 
have been glad to have seen at work the rotary spader (Com- 
stock's), exhibited by Mr. J. T. B. Porter, of Lincoln, and which 
has been already used on a number of farms, more especially in 
Scotland. Itis not the formidable machine which Mr. Romaine 
ynade of his “rotary digger,” with his steam-engine travelling 
over the field ; but is more in appearance like a hay-maker, but 
narrower, far stronger, and made to work into instead of over 
the ground. One of these implements, costing thirty guineas, 
will break up the soil into a light porous seed-bed, to a width of 
3 ft. or 3 ft. 8 in. at a working, and to a depth of 8 in., this 
work being done by four horses. If it has all the merits which 
we have heard ascribed to it, Mr. Porter should make it more 
widely known. 

How common the traction engines have become! And how 
useful they are, as well in the place of ordinary portable engines 
as for drawing loads. They are more costly at the start, but 
they are also nearly twice as powerful as portable engines of the 
same nominal power. Messrs, Aveling and Porter, who make 
only traction engines, have already turned out nearly three hun- 
dred, and there were two of theirs at Bury, which bad steamed 
down by road, as Aveling’s engines always go to shows, at what- 
ever distance. One was spinning about within a small circle in 
the yard, and as completely under control as the most docile 
horse. Whatever objections may be raised to the pitch-chain 
(for few now object to the single cylinder), no other engines do 
their work better, if as well. This was unquestionably the case 
at the Paris Exhibition, yet the jury in this class, with the dis- 
cernment common to so many of the juries, put off Aveling and 
Porter with a silver medal, reserving their higher prize for a 
French affair, far inferior in its capacity for real work. 

Clayton, Shuttleworth and Co, exhibited at Bury a traction 
engine, in which each driving-wheel is driven by a six-horse 
“ engine” (or cylinder and moving parts), geared down to the 
proper speed. Each engine has an overhung crank, and as the 
shafts of both engines are in line, their crank-pins can be coupled 
by a drag-link carried for the pur We cannot commend 
this arrangement. If a single cylinder can be depended upon 
(and it is well known that it can be) to drive a single wheel it 
can equally drive both wheels. Or if donble cylinders be pre- 
ferred, it would be simpler to have but a single crank-shaft, 
with but one bearing outside of each c:ank, and with no drag- 
link. The separate engines (the drag-link not being coupled Sn) 
enable the locomotive to be turned readily around short corners, 
but this can be done with quite as little trouble by employing 
the usual driving-pin in each wheel, and removing the pin on 
the side towards which the engine is toturn. It might, too, be 
an over-nice matter for a driver to always work two independent 
engines in unison, and even with the drag-link coupled on, it 
might be found that one engine was doing more work than the 
other. 

Savage's traction-engines were not well designed, and ure 
unfit for regular work, and wholly unfit for heavy work, It 





could do no good to any one but Mr. Savage to point out their 
defects here, and, now that he has actually made his engines 
we must leave him to gain wisdom from experience. 

Tarner’s traction-engine, with spur-gearing between the 
crank-shaft and driving axle, and steered from the foot-plate, 
was well made, and was remarkable for its reversing-gear with 
a single eccentric. This we will not now attempt to describe, 
as Mr. Turner has promised us a drawing of it, which we shall 
engrave, 

Underhill’s traction-engine was a wonder for its curious zig- 
zag wheels, which cut up the ground in fine style. While 
other makers have sought to get all the bearing possible for 
their driving wheels, Underhill has vandyked his on both 
edges by cutting out great gores from the rim, so that what is 
left is of the famous pattern of the Virginia snake-fence. Mr. 
Underhill may not have thought of it, but this wheel is a de- 
cided evasion of the Locomotives Act, and we wish him well back 
from Bury to Shropshire with his engine, and that nobody will 

ull him up before the beaks, as any one clearly may, and have 
iim fined and possibly reprimanded, But the most curious 
traction-engine was a disguised nondescript affair by Crowe, of 
Gaywood, King’s Lynn. It was a combined traction-engine and 
thrashing-machine. Heaven and Mr. Crowe can only know 
what sleepless nights were spent in scheming, and what cash 
was disbursed in making, this formidable contrivance, which, 
according to a printed placard, has actually done seven days’ 
thrashing. Mr. Crowe himself says seven days and a haif, and, 
with his permission, a well-known and waggish agricultural 
engineer has rectified the record by appending the “4” in 
pencil. Mr. Crowe, with paternal fondness, observes in his 
placard that the machine is the best for its purpose that he has 
ever seen in his thirty-five years’ experience. If, however, it were 
really desirable to combine a steam boiler, engine, and thrash- 
ing-machine in one, it would have been done long ago. Indeed, 
Messrs. Tuxfords once made much the same class of machines. 
But it is not desirable to have a boiler built in under the wood 
framing of the thrashing-machine, the wood becoming in time 
dried to tinder, if not loosened at all the joints by shrinking; 
it is not desirable to have a boiler so near the straw and chaff, 
and it is not desirable, whenever any little repair is required to the 
engine or thrashing-machine, to lay them both up at the smitli’s. 
As well might man and wife be coupled by a natural ligament, 
from birth till death, like the Siamese twins. 

Mr. E. E. Allen’s compound engine was not exhibited, as has 
been usual at so many agricultural shows. What has become 
of it? And the Reading Ironworks Company have given up 
Lenoir’s gas-engine, and it was not shown, as it usually is. 
And there were no steam fire-engines, although even in Bury 
one or more should be provided, and there are Norwich, and 
Yarmouth, and Ipswich, and Colchester besides, all in the same 
district. 

But the Reading Ironworks Company exhibited a fixed en- 
gine on the Corliss principle, with — and Inglis’s im- 
provements, and we are glad that this old establishment has 
taken up so promising a type. We only regret that it was 
not tried at the brake, nor do we know why it was not, the 
diameter of the cylinder, 114in., being within the society’s 
limits for trial engines. There are two induction and two ex- 
haust valves, all vibrating on circularly bored seats, the two 
former, one at each end, on the top of the cylinder, the two 
latter beneath. The four valves are worked from a single ec- 
centric, the exhaust-valves being always in motion, while the 
steam-valves are released from their valve-spindles at a point, 
in the stroke, regulated by the governor, and are then closed by 
springs. We shall shortly publish drawings of the Corliss valve- 
gear, as applied to the engines of Messrs, Salt’s great mill at 
Saltaire, Bradford. It has the appearance of complication, but 
is, in reality, cheap in construction, easy of adjustment, and 
seventeen years’ experience in America, where there are now 
more than a thousand Corliss engines at work, up to 60 in. 
cylinders, has proved it to be durable and certain in its action. 
The valves have the least possible movement, except when 
actually traversing the width of the ports they are intended to 
cover, and then, on the contrary, their movement is more rapid 
than that of ordinary slide-valves. And during this portion of 
their movement they are always in equilibrium, the pressure of 
the steam being practically the same above them and beneath 
them. No other engine has valves working so easily, unless it 
be with double-beat valves. And, within pretty wide limits, 
say, from a given power to five or even ten times that amount, 
according to the variation in the work being done, the engine 
runs ata perfectly uniform speed, working more expansively the 
lighter the load, The adjustment of the expansion to the vary- 
ing work being done takes place independently at every stroke. 
For the varying work of fixed engines, where employed upon a 
farm, no engine is better adapted than the Corliss type, and we 
are glad to see it at last brought directly under the notice of 
farmers. 

Whitmore, of Wickham Market, who got no prize for mills, 
exhibited a corn-mill and dressing-machinery in work, the former 
driven by a horizontal trunk engine working an upright shaft, 
the connecting rod moving in a horizontal plane. This, it is 
alleged, saves gearing, a strap being taken direct to the pulley 
on the mill spindle ; but there is no necessity for a trunk engine, 
and @ twisted belt works quite as well from a horizontal shaft. 
The thirty-two pairs of stones in the City Flour Mills (Hadley’s), 
are all driven by twisted belts. The trunk engine and the up- 
right shaft, with its upper bearing supported in a mass of timber 
framing, are objectionable. ‘The flywheel, it will be understood, 
revolves horizontally beneath the floor. 

Wilkins’s patent cast-iron grinding-mill, an adaptation ot an 
American invention, is beginning to attract the attention it de- 
serves for its extraordinary efficiency and durability. In ordi- 
nary mills a great proportion of the power is expended in useless 
friction, which is furthermore positively injurious by heating 
the flour. In Wilkins’s mill 20 bushels and upwards of corn are 
ground per hour, not into the finest baking flour, but into fine 
food for cattle, and it is now used for grinding chaff, at the rate 
of 16 sacks, or 64 bushels, an hour, the grinding breaking the 
knots in the straw which has been cut, and which are indi- 
gestible in the stomachs of beasts. The same mill is now used 
for grinding coul for founders’ use, and for calcined moss as use? 
by the dyers, and, indeed, for almost everything that is pulver- 
avle. ‘Lue mill cousists of a horizontal drum of a sugar-loaf 








famous Palliser chilled shot. 
drum are skimmed by a turning tool to bring them to a perfect 
circle,'and the mill thus made, enclosed within a case, and fed at 


the implement-yard. 
according to its merits, and although it has been made these 
seven years—five years in this country—we have never seen it 
exhibited at any show before. 


shape, its surface cut into longitudinal or rather slightly spiral 
grooves, so as to leave intermediate ridges of a blunt saw-tooth 


section. The drum works nearly in contact with a correspond- 
ing concave, with like grooves and ridges of an opposite spiral. 
The drum and the concave are of hard white cast iron, about 
1} in. thick, and of much the same quality used in making the 
The edges of the ridges on the 


the smaller end of the drum, is ready for work and will go on 
for years, 

Richmond and Chandler had a stand with chaff-cutters, but 
why do they never, as the makers of Carr’s disintegrator, ex- 


hibit that also? We lately described this machine, which is 


wonderful both for its efficiency and simplicity, breaking up 


cloggy earths, clays, superphosphates, &c., into the finest 


powder. The machine is not known to one-tenth the extent it 


should be. 


Blake’s stone-breaker was one of the greatest attractions ot 
This, too, isa machine not yet known 


It breaks any kind of stone, even 
in good-sized boulders, into pieces of any desired size, and at a 


cost of not more than 3d. per ton, the machine exhibited getting 
through 40 tons 
and any other size, larger or smaller, canof course be made. There 
is no more work for paupers or poor labourers in breaking stones, 
for even able-bodied paupers’ labour costs 18d. 
great ironmasters in the Cleveland district and in North 


per day, when driven by a three-horse engine, 


Our 


per ton. 


Lancashire are using the machine to break ores, limestone, 


calcined cinder, and slag for road-making, and it is in con- 
siderable use for breaking copper ore-stone, flints for glass- 
making, and for ordinary road-metalling, railway ballasting, 
concrete, &e. 


Crosskill’s bone-mills, which took all the prizes in their class, 
have their gearing exposed, and keyed upon the shafts by hook- 
headed keys or spikes. At the Battersea show, five years ago, 


an attendant of these mills was caught in the sleeve by one of 


these spikes, and his arm drawn into the gearing and out of his 
body! Will it be believed that he is yet (or lately was) alive? 
One of the provisions of the Factory Act ought to be extended to 
bone mills, that of fencing the gearing. 

Wilkins, of Ipswich, exhibits what appears to be a capital 
machine—quite a new one—for cutting ksparto grass for paper- 
making. This grass—a sort of vegetable wire, for it has no pith — 
well nigh defies the chaff-cutters. So Mr. Wilkins, who makes 
this machine for Mr. Lloyd (of Lloyd’s Weekly News, and who 
makes his own paper, at Bow, largely from Esparto grass), has 
resorted to sharp circular cutters of equal diameter, but revolved, 
the lower set four times as fast as the upper set. These cutters, 
4 in. or thereabouts in diameter, are mounted, about 1 in. apart, 
upon parallel shafts, and the upper shatt has spikes which rake 
in the grass in regulated quantities, and with the stalks laid 
perfectly parallel, 

Tangye Brothers, of Birmingham, exhibit one of Cameron’s 
steam pumps, the first they have made. This is the simplest 
of the class of pumps with steam-moved valves which has come 
under our notice, and we have seen a good many varieties. At 
each stroke the steam piston knocks open a small piston-valve 
which admits steam to a larger piston, one on each end of the 
slide-valve, and which work the latter by direct pressure of 
steam. These pistons (to the valve) have no packing, and are 
the simplest possible. They cushion perfectiy. A handle on 
the outside puts on the slide-valve at starting, in case it is not 
well over to admit steam. ‘The best test of steam pumps of 
this class is to see, not how fast, but how slow they will go, and 
we worked Cameron’s so as to make but a single stroke per 
minute, the stroke being but a few inchesin length. At these 
very slow speeds the stroke is not gradual, but intermittent, the 
engine stopping to collect steam at the end of the stroke. The 
action is certain at all speeds, and when working at fuli speed, 
and with 100 1b. pressure in the air-vessel, the suction-hose 
may be suddenly lifted out of the water without the pistons 
striking the ends of the cylinder covers. The parts are so acces- 
sible that, although still hot with steam, and just after it had 
been working, we had it to pieces in hardly more than a minute. 

Messrs. J. and F. Howard's new steam boiler was shown, and 
no boiler, for fixed engines, offers such advantages to the farmer. 
It cannot burst destructively, as they say of the guns at Shoe- 
buryness, aud it can only burst in one or more comparatively 


small water-tubes, and under enormous pressure, such as is 
never likely to be accumulated in any boiler. Besides, it 
effects a thorough circulation of the water, and even the worst 


water may be used without choking or scaling, if the boiler be 


frequently blown out. And it gives good dry steam, and, when 
fired slow and carefully, gives a high rate of evaporation, being 
as economical in fuel as any other boiler, although it was not 
designed with especial reference to this single ohject. We have 
had occasion to examine this boiler, professionally, and can 
speak of it with confidence. 
well known as combining nearly every modern improvement of 
attested value, are driven with steam from these boilers only, 
and they drive a considerable portion of the machinery in the 
English department of the Paris Exhibition. 


Messrs. Howard’s own works, 


Riches and Watt exhibit a neat steam drilling-machine for 


drilling iron-work, ‘There is a little steam engine, of 2% in. 
cylinder and 2% in. stroke, driving a fly-wheel perlaps 9 in. in 
diameter, and having a bevel wheel on the crank-shaft. 
gears into another bev.l wheel of twice or thrice its diameter, 
and on the vertical shaft of the latter is the drill-spindle. For 


This 


some reason, this machine was withdrawn from exhibition on 
Tuesday. It is made, we believe, at a cost of 12/., and for 
many kinds of work in an iron-ship yard or an iron-bridge 


yard it would, we think, be found very useful. 


Williamson Brothers, of Kendal, exhibited large blowing-fans 
and centrifugal pumps. ‘The construction of their make of 
these machines is well known, and we need only add that the 
workmanship was excellent. 

KE. and F, Turner exhibited one of Easton, Amos, and Son’s 
centrifugal pumps, raising water to the head of a pipe, at the 
bottom of which worked a small Jonval turbine, the turbine 


case —_ with curved glass sides to permit the action of the 
whee 


to be seen. A single illustration of this kind does more 





Juty 19, 1867.) 


ENGINEERING. 


41 








than a world of description to enable the agricultural mind to 
comprehend the principle and, after this, the value of this 
beautiful machine, so inexpensive and easy of application where 
water power is cheap. On Lord Radnor’s estate, near Folke- 
stone, one of the late Mr. Rickard Roberts’s turbines—a very 
small affair too, not much larger than a good-sized Stilton 
cheese—drives the barn machinery on a 45 ft. fall of water. 

The leading agricultural engineers exhibited circular-saw 
benches, and one London maker sent quite a collection of wood- 
working machinery. Farmers, however, do not want much of 
this kind of machinery, and can hardly afford to pay Loudon 
prices. Much cheaper and equally serviceable machinery is 
made in the provinces. The provincial makers, however, who 
make this machinery a specialty, and we may name Robinson and 
Son, of Rochdale, never exbibit at the Royal Agricultural 
Society’s shows. 

How was it that Holmes and Son’s steam thrashing machine 
took the first prize, and that)makers of much higher repute 
came second and third? The trials; mo doubt, showed that 
this machine took less power than the others; but in its present 
form, with its small journals, rambling structure, and profusion 
of belts, it is not one, surely, which the judges would recom- 
mend to the farmer in preference to Clayton and Shuttle- 
worth’s or Ruston’s. 

We have aMeady spoken, both in the present and in other 
articles, of the engines, but we may still add a few words here. 
Nalder’s was remarkable as a high-speed engine, having but a 
2 ft. 9 in. fly-wheel and working at from 220 to 240 revolutions 
per minute. ‘The single cylinder was 8 in. in diameter, and the 
stroke 12 in., so that the piston speed was from 440 ft. to 480 ft. 
per minute. The makers, however, were not half clever enough. 
In seeking to introduce high-speed engines, with all the 
prejudices of farmers against them, they shculd have sought to 
make them especially economical. ‘Instead of this, the steam 
was cut off only at half stroke, there was no steam jacket, no 
feed-water heater, and the firing was not the best. So the 
engine consumed 7 Ib, to 74 lb. of coal per horse power per hour, 
instead of 241b., as in the Reading engine, and 3lb., as in 
Clayton’s. High speed is a condition of economy of fuel, but 
Messrs. Nalder have rather shown the contrary. 

Garrett and Sons exhibited some enormous portable engines, 
more resembling in bulk the locomotives of the Great Western 
Railway. Still such engines are sometimes required, and those 
shown were well made. By the way, did we not see one of the 
engines of this firm numbered 19700dd? Their highest number 
at Salisbury, a few weeks ago, was less than 970. Have they 
actually made over 1000 engines since then? Or have they 
clapped on a thousand to give a brisk appearance of business, 
Clayton and Shuttleworth’s number being already nearly 7800 ? 

We wish those rural engineers, Kinsey, Amies and Barford, 
and Woods and Cocksedge, would not make their upright boilers 
of two plates for the whole height, with two ugly lines of weak- 
ness, in the shape of longitudinal seams, inviting explosion, all 
the way from top to bottom. ; 

Eddington shows an engine to work to 120 lb. pressure, which 
is well up to railway practice. The boiler is made of Bowling 
plates, the firebox ¥, in. thick, and closely stayed. All this, we 
may tell the farmers (and what we say will reach more than 
5000-of them next week), means a very strong boiler, and 
high pressures will yet become the rule rather than the ex- 
ception. Eddington has the ugly manhole on the swell of the 
firebox casing , but like a sensible man he rivets a thick ring 
around its edge, according to the teachings of the Manchester 
Boiler Association. Well done, Eddington! and stand up, two 
places to the front. 

At no former show of the society have there been seen so 
many nor, possibly, so ingenious varieties of valve gear for 
steam-engines. There is the Corliss engine; there is Ransome 
and Sims’s balance valve; there is Underhill’s reversing motion, 
by which a single eccentric works the valve in both front and 
back gear; there is Turner’s, still more curious; there is 
Ruston’s, a sensible contrivance for altering the rate of ex- 
pansion, and which we shall illustrate next week ; there is Wallis 
and Haslam’s cam gear, the noisest in the whole show, but 
which gives a sharp cut-off, and an exhaust open the whole 
length of the stroke; and possibly there were other peculiarities 
which escaped us. 

What constitutes excellence in an agricultural labourer’s 
dwelling? A happy blending, we suppose, of opposite qualities. 
Cheapness with comfort, for we will not speak of elegance, still 
less luxury. How we must pity the jurors of the Suffolk 
Agricultural Society who awarded the premiums to the com- 
peting designs for labourers’ cottages, these designs being ex- 
hibited at the show at Bury. The first premium of 25/. was 
awarded to a London firm of architects whose name we do not 
find in the Directory, and who do not conduct their business, we 
believe, at 1, Park-lane West, as inscribed on their award 
sheet. Their pair of cottages are to cost 1707 The second 
prize design is that of Mr, Thomas Shaw, of Birkenhead, ard is 
for a pair of cottages to cost 1907. Whatever the real cost would 
be, the second design is altogether for a better class of dwelling 
than the first. Still this may be a reason for not giving it the 
first prize, for we really do not, know but that to be too good is 
on objection to designs for labourers’ cottages. } 

Is it not time that the Royal Agricultural Society was inocu- 
lated with a little new blood, and that the repeated prizes for 
engines, and for thrashing and teaping machines, and for chaff- 
cutters, and bone-iills, and horse-rakes, and seed-drills, now so 
regularly appropriated by old firms, and used merely as adver- 
tisements, were revised, and new subjects for prizes introduced ? 
The tardy steam cultivation report was in itself a grand pre- 
mium for steam farming, but we want prizes for reports upon 
practical farming, with authenticated instances of success, 
prizes for good engine Arve, prizes for agricultural discoveries, 
the prizes not to be shoved over into quadrennial groups, but 
to be awarded yearly by special juries well informed upon the 
respective subjects. The machinery of the Agricultural Society 
is hardly up to the demands upon it, and needs reform. There 
should be more live thought in its proceedings, and less hum- 
drum, jog-trot, routine work. It requires a strong “ one-man 

wer” and fewer cdmmittee-men to work this improvement. 
xcept as a vehicle for publicity, “a sort of grand advertising 
machine, the society is now doing but little good to agriculture. 





ENGINEERS’ TOOLS AT THE PARIS 
EXHIBITION. 


We gave, in our first volume, a description of the 
large engineering works of Mr. Richard Hartmann, 
of Chemnitz, in Saxony, and mentioned it as being one 
of the most important establishments of its kind 
throughout Germany, and as a sample of a very well 
laid-out and properly managed engineering workshop. 
Mr. Hartmann’s works are principally employed in the 
manufacture of engineers’ tools and locomotives, and a 
special branch of this establishment is devoted to the 
manufacture of textile machinery, for which this firm 
has a great. reputation and a wide-spread market. 
At the Paris Exhibition all three branches of Mr. 
Hartmann’s trade are represented by very creditable 
specimens, which have deservedly obtained a gold 
medal from the International Jury. The group of en- 
gineers’ tools exhibited by Mr. Hartmann consists of 
several large and very powerful machines which amply 
illustrate the great facilities and powers of production 


of his establishment. The designs are professedly of | P° 


the English school, and they are selected from some of 
the best models of their kind, and with regard to ma- 
terial and workmanship they leave nothing to be desired. 
The castings are sound and of a fine surface, and being 
principally made of the best marks of Scotch pig iron, 
with the best English coke employed in the cupola, we 
consider it unnecessary to ask for further proofs of the 
strength and good quality of the metal itself. In the 
wearing parts, steel enters largly into the construction 
of Mr. Hartmann’s most modern tools. This material, 
of course, is almost exclusively of German manufacture. 
Its present price allows it to be used with comparatively 
economical advantage, and it improves the quality and 
appearance of the tools in many respects. With re- 
gard to the workmanship: shown in Mr, Hartmann’s 
tools, it is one of the few which we would like to call. an 
honest exhibit. ‘The surfaces, with the exception of 
those which require scraping for the sake of aecu- 
racy, are all left with the tool-marks upon them, 
just as turned out by the machines employed in their 
manufacture. The tool-marks are broad and uniform 
all over the surfaces, giving an unmistakable evidence 
of the great power and reliability of the tool-machines 
with which the exhibited articles were made; and in 
this manner Mr. Hartmann has not only succeeded in 
showing the good quality of the tools made by him, 
but he also proves that it is a very fine set of tools 
which he employs in his own shop. Amongst the 
tools exhibited by Mr, Hartmann, we notice a large 
double-wheel lathe for turning and boring railway 
wheels when fastened to the face plates, which can be 
driven each independent of the other, and also for turn- 
ing pais of wheels keyed, on to their axles’ by geat- 
ing both face plates, so as to move simultaneously, and 
to produce no torsion upon the railway axle placed be- 
tween the centres, . This lathe has 1.1 metres height 
of centres, and ean take a length of 2.3 metres between 
the two centres. The total weight is 23 tons. Mr. 
Hartmann has for a long time past, adopted Mr. Whit- 
worth’s duplex tool for his sliding and screw-cuttin 

lathes ; but for the latter machines he has added a raek 
and pinion motion for sliding the carriage, instead of 
using the guide-screw for this purpose, A large ‘slot- 
ting machine and a shaping machine, with two inde- 
pendent arms, complete Mr, Hartmann’s exhibition of 
tools. It contains no special novelty, although Mr. Hart- 
mann’s works occasionally produce very neat and useful 
original designs, as an example of which we may name 
the nut-shaping machine, exhibited in London in 1862, 
and sinee then adopted in this country by several tool 
makers.- Mr, Hartmann has also been one of the first 
to introduce the Whitworth standard screw thread 
in Germany, and he makes a great quantity of screw- 
ing tackle for the engineering establishments of Ger- 
many and of Russia, thereby very materially assisting 
in that very desirable object of creating an uniform 
system of screw threads in all machine ahope all over 
the world, 








NOTES FROM THE NORTH. 

Guasdow, Wednesday. 
The Sewage Question —The Aberdeen Town Council, at their 
last meeting, approved of a report by one of their committees on 
a scheme for the irrigation of certain sandy meadows with the 
sewage of the city. To carry out the scheme a low-level sewer 
will reqnire to be constructed, from which the sewage ‘of the low- 
lying parts will be pumped up to @ reservoir, the pay 
reqniring to be lifted being estimated at 100,000 gallons per day ; 
and the committee was instructed to call, for fenders for ne 

construction of 600 yards of intercepting sewer asa i 
The pumping-lift will be 7 ft., and the engineer ca! tl 
10,000 gallons-of water, per day, ‘taken from the reservomr' 
in Union-place, with a fali of £20 tt, will supply necessary 


power to the turbines and pumps. 8500/7. is stated as the 
probable cost of the limited scheme, and the council, with the 
oft-quoted Craigentinny Meadows, at Edinburgh—which rent at 
271. 8s. per acre—before them, anticipate it will be a remunera- 
tive one. 

Clyde Trustees’ Works.—The extensive workshops of the 
Clyde Trustees at-Dalmuir, about eight miles from Glasgow, 
which have been two and a half years in progress, are now 
almost completed. The site is very nearly six acres in extent, 
besides which there are two acres upon which the trust intend 
erecting houses:for their workmen. ‘The whole of the repairs 
of the dredgérs, hopper-barges, tugs, punts, diving-bells, &c. 
which have hitherto been distributed among the various ship- 
building yards on, the river, will now be concentrated within 
thesé works. O g from the river there is a basin 230 ft. 
long by 200 ft. broad, and from the basin there extend two 
slips, one 502 ft. in length, and as it is intended chiefly for the 
repairing of dredgers, whose machinery projects below, there is 
no centre rail, as that would have interfered with freedom of 
access. The slip carriage is 134 ft. in length, and will catch 
the vessel by the bilge and leave the space beneath quite clear. 
The other slip is 240 ft. in length, is intended for the repairing 
of punts, &c., and is to be wrought by hand-winches. The 
large slip is to be wrought by hydraulic apparatus, for which 
there is provided a horizontal high-pressure engine of 30 horse. 
wer, which is calenlated to.raise a dead weight of 300 tons. 
The carpenters’ and joiners’ shops, smithies, stores, pattern and 
machine shops, &¢., are very complete and fully equipped. The 
engine for the machine shop, and which in fact supplies power 
generally over the works, is by Simons and Co., of Renfrew, 
double-cylindered, working both high and low pressure steam, 
and is of 60 horse power, nominal. 

Improvements on the Forth.—The Burntisland Railway Pier 
works, ‘for which an act was obtained in 1865 by the North 
British Railway Company, are now all but completed. Begin- 
ning at 330 yards eastward of the old pier, a new sea-wall 
1000 ft. in length, with pier and loading slip inside, and with a 
small lighthouse at the extremity, has been constructed. The 
new erections form the hypothenuse of the triangle, of which the 
railway and the old pier are the base and perpendicular. There 
will be abundant depth at the lowest states of the tides, there 
being a mean depth of 42 ft, at the entrance. Wagons can now 
be run on to the steamers without the use of turntables, and 
saving of time to the extent of two-thirds is expected in loadin® 
and. unloading. The works presented no great engineering 
difficulty, gh 115,000 cubic yards of rock had to bg 
blasted in forming the pier and approaches, The steamers wile 
have the advantage at night of an east and west line of lights, 
in addition to the present north and south guiding line. The 
engine, winding-gear, and slip have been constructed by Messrs. 
M‘Lellan, of Glasgow. The estimated cost of the works was 
25,000/., though their actual value to the company must be at 
least twice that sum. 

Highland and Agricultural Society's Show.—Extensive pre- 
parations are being made on Glasgow Green for the fortheoming 
show. A space of 20 acres has been enclosed, and a very large 
implement and machine shed erected. The display of machines 
is expected to be a very full one, several leading makers, we are 
informed, being busy preparing articles for exhibition. 


The Gas Companies.—The annual meeting of the Glasgow 
Gas-light Company—the elder of the two companies which 
enjoy the monopoly of lighting Glasgow—took place on Monday. 
While proposing the usual dividend of 10 per cent., the chair- 
man announced the intention of the directors to raise the price 
5d. per 1000 ft., ie. from 4s. 2d. to 4s. 7d., giving, as their 
reason, the increased — of coal over last year, which he stated 
to be 40 per cent., and a rise in wages of 30 per cent. He urged, 
in palliation, that the Glasgow companies supplied gas of a 
higher quality than any others in the United Kingdom, and 
were the only ones which made no charge for meters. The 
City and Suburban Company will, of course, follow suit. A 
long-standing feud between the authorities of Hamilton and 
the gas company of that town has resulted in the formation of 
a hew company, the articles of association of which are now in 
process of subscription. The gas-producing material brought 
out by Mr. McKenzie, of Glasgow, viz.; compressed coal-dust, 
saturated with crude shale oil or petroleum, has been tried at 
the Alliance Gasworks at Dublin, with results, it is stated, 
equivalent to a reduction of 6d. per 1000..cubic feet of 16- 
candle gas. New gas-works were erected in’ Londonderry a 
year ago; but the consumers were astonished, on the rendering 
of their winter accounts, to find theit consumpt in most 
cases double what it was the year before. To save lawsuits 
a leading case was taken and referred to arbitration, and it 
has been decided tliat the company must reddiée their accounts 
by 40 per cent. The arbiter—a Civil engin ot Dublin—accounts 
for the increased consumpt by gross mismanagement of the 
pressures at the works, et 


Sewing-machine Trade—Last week we alluded incidentally 
to the sewing-machine trade in Glasgow and, the north of Ire- 
land. The shirt trade, in which these implements are used, 
has absorbed the greater part of the female labour which was 
thrown idle on the downfall of the sewed muslin houses nine 
years ago. Glasgow has become a leading depét for the manu- 
facture and importation of sewing-machines. In Londonderry 
alone there are about 1400 sewing-machines at work; the three 
shirt-making firms of M‘Intyre, Hogg and Co., R. Sinclair and 
Co., and Tillie and Henderson having among them 1200, all 
wrought by steam. In these factories the cutting out of the 
work is also done by machinery. In Glasgow, on the 13th, a large 
shoe-making establishment, in which machinery was extensively 
used, and in which 223 sewing-machines were at work, was 
completely destroyed by fire. 

Leith.—We referred a fortnight ago to the income of the 
Clyde trust and to the Leith docks. ‘The Leith commissioners 
have just issued their returns for the month of May, and these 
show the port duties to be, for that month, 5381/,, being an in- 
crease of 12941. over the corresponding month last year. We 


| note that the exports of coal from that port for the month were 


6153 tons, increase 2714 tons; pig iron, 10,054 tons, increase 





8767 tons; malleable iron, 56 tons, decrease 104 tous. 
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STEAM BOILERS, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY M. L. CHEVALIER, ENGINEER, LYONS. 
(For Description, see opposite nat 
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Tue design exhibited by M. Georges Martin, in the Paris 
Exhibition, of a cast-iron bridge with solid spandrils, has at- 
tracted much attention from engineers, and has raised lively 
discussion as to its fitness and good taste. This fact has in- 
duced us to reproduce the design, in order that a wider circle of 
English engineers may judge for themselves. It is not so tl 
different in its leading idea from that of Mr. G. G. Page’s 
accepted design for the Carlisle bridge, Dublin, although the 
details are, of course, different. In masonry bridges the 
haunches are necessarily solid, unless lightened by openings 
after the manner of William Edwards’s famous bridge in Wales; 
but in iron it has been heretofore supposed that only open 
spandrils, generally of the ugliest design, as in the Southwark 
and Vauxhall bridges, would answer. Yet why should not the 
tympans of an arch be solid, and enriched by sculpture, as well 
as the frieze of a Doric entablature? The question is, after all, 
what will please, and in the present case the decision can only 
be left to our readers. P 








Rambway AMALGAMATION.—Telegrams were received in 
Glasgow on Tuesday night announcing the rejection by the Lords’ 
Committee of the Midland and South-Western Amalgamation 
Bill. Latterly public opinion had been setting against it, though 
the committee have caused surprise by their assigning only a 
general reason for the casting out of the Bills. 
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DESIGN FOR A CAST-IRON ARCHED BRIDGE. 


M. GEORGES MARTIN, ENGINEER, PARIS. 
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CHEVALIER’S STEAM BOILERS. 

We give, on the opposite page, engravings of two forms of 
steam-boiler constructed by M. L. Chevalier, of Lyons, and ex- 
hibited by him at Paris. In the one boiler, that marked A in 
Figs. 1 and 2, and which is shown in section in Fig. 4, two fires 
are used, these being situated one at each end of the main in- 
ternal flue. The two fires are separated by a brick bridge, and 
the gases from them pass into bent tubes communicating with 
the main flue, and through them to the ends of the boiler. The 
arrangement of the tubes will be seen from Figs. 2 and 4. 
From the ends of the boiler gases are conducted down to the 
space below the boiler, where they act upon the two lower 
barrels, and from this space they are led to the chimney. 

‘In the other form of boiler—shown in section in Fig. 3, 
and marked B in Figs. 1 and 2—-one fire only is em- 
ployed, this being placed in its usual position at one 
end of the internal flue. This flue extends about two- 
thirds the length of the boiler, and it is terminated by a tube- 
plate, from which tubes lead to the boiler end. The gases are 
conducted from the end of the boiler to the space below it, as in 
the other form. Both the boilers shown are seated upon cast- 
iron bearings, and both have a capacious steam-tube placed above 
the main barrel, and connected to it by vertical tubes as shown. 
One of the main features of M. Chevalier’s boiler is that the 





joints connecting the barrels and flues are so arranged that the 
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latter can be readily taken out for the pu of cleaning. We 
shall have something more to say about M. Chevalier’s boilers 
and their working on a future occasion. 








CommerciaL Mippie Men.—It notoriously takes a long 
time to introduce mechanical novelties, however intrinsically 
valuable, to the favourable notice of farmers. It requires well 
informed agents, possessed of tact, patience, and generally of 
superior business capabilities to do so, and even these commonly 
find the task a long and arduous one, and of necessity costly. 
A co-operative association has been formed to sell farm ma- 
chinery to farmers at wholesale prices, and we observe that 
Messrs. Howard, of Bedford, have, and we think justly, declined 
to sell their goods at all for this purpose, whereby a hard-work- 
ing and deserving class of middle men, to whom the trade in 
agricultural machinery really owes so much, would be dia- 
—_— Were it likely that the number of farmers ordering 

irect would be considerable, or approaching those who now 
buy from agents and travellers, the co-operative society would 
deserve encouragement, but it is practically certain that but a 
comparatively small number would avail themselves of this 
means of lessening the cost of the machinery and implements 
bought by them. Indeed, a much less number than at present 
would buy at all, in the case of many of the more novel imple- 
ments. ‘ 
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chimney of the boiler, also failed for some minutes through the 
spindle seizing, whilst the Reading Company's engine was being 
tested, ar. thus caused the steam pressure to fall about 15 1b. 
The fact of the cut-off being adjustable, however, enabled the 
engine to be kept steadily at work, notwithstanding this fall of 
pressure, at the expense, of course, of a certain extra expendi- 
ture of steam. 

Messrs. Tuxford and Sons’ engine was another good specimen 
of workmanship. Like those above mentioned, it is a hori- 
zontal engine. The cylinder is steam-jacke’ted, and the dis- 
tribution of the steam is effected by a slide-valve, with 
expansion-valve working on the back. The engine worked very 
steadily and well; but the pressure of steam was rather below 
the mark during the whole of the trial, the average pressure 
probably not being more than 47 pounds. 

The engine sent by Messrs. Deacon and Wood, of the Kennet 
Iron Works, Reading, differed from any of the others ex- 
hihited, being a horizontal oscillating engine, fitted with a 
peculiar arrangement of valves patented by the manufacturers. 
The cylinder is provided on one side with faces formed on it 
near the end, these faces bearing against the one side of an 
oscillating plate, the other side of which it, in its turp, bears 
against fixed faces on the engine-trame. These last mentioned 
faces have steam and exhaust ports formed in them, which, if 
it were not for the interposed plate, would admit steam to and 
release it from, the ports in the cylinder faces in thé same manner 
asin many oscillating engines in which the distribution of the 
steam is effected by the oscillation of the cylinder. The inter- 
posed plate, however, has openings formed in it; and having an 
oscillating motion imparted to it by an eccentric on the crank- 
shaft, it acts the part of an expansion-valve, and effects the 
cut-off at any desired point, according to the position in which 
the eccentric is set. ‘The arrangement is an ingenious one; but 
we fear that the rubbing surfaces will be found to wear un- 
equally, and that they will consequently be difficult to keep 
tight after the engine has been at work some time. 

The two remaining engines, namely, that by J. J. Rawlings, 
of Melbourn, and that of Henry Kinsey, Nottingham, were both 
of the ordinary horizontal type, fitted with common slide-valves 
and no expansion-gear. ‘They were of good plain workmanship, 
and construction generally. Kinsey’s engine has a hollow 
base-plate, which serves as a water-heater, the exhaust steam 
being turned into it; and this base-plate is of very neat and 
substantial design, as, indeed, are all the details of the engine. 


DovuBLE-CYLINDER PoRTABLE ENGINES. 


In this class, asin that of the above noticed, the number of 
entries greatly exceeded that of the engines actually tried, the 
former number being ten and the latter six. The conditions of 
trial were somewhat different to those adopted for the fixed 
engines. ‘The pressure of steam permitted was 801b., und the 
power of the engines was estimated at the rate of one horse 
power for each 9 circular inches of the combined area of the two 

istons. The engines had also to be tested with two different 
oads, the first load being such that each engine, when working 
at its nominal speed, developed a dynametrical power equal to 
that estimated by the rule just mentioned, and the second load 
being 50 per cent. in excess of the first. The method of 
carrying out the trials was also somewhat varied. In the 
case of the portable engines, each engine of whatever size 
bad an uniform quantity of 81b. of wood and § ewt. of coal 
weighed out to it, as much of this fuel as might be necessary 
being used for raising steam to the working pressure, and 
the remainder being weighed back, and the quantity thus re- 
turned noted. ‘The engine to be tested being connected to the 
friction-brake, and steam being up, the engine was started, and 
run as long as it could work under its load at a proper speed, 
care being taken that the throttle-valve was full open, and that 
the most possible had been made of the fire, or, in other words, 
that the fire had not been allowed to become dull, with a view 
of allowing the steam pressure to full, and at the same tima 
storing up in the tirebox -a quantity of fuel which would be 
available in the ensuing tria), 

When the engine had been thus “ run down,” a further supply 
of coal was weighed out to it, the quantity being, for the first or 
light-load series of trials, 14]b. per horse power, estimated by 
the society’s rule, this corresponding, as we have said, in the 
case of the double-cylinder engines, to 141b. for each 9 circular 
inches of the combined area of the two pistons. It was at first 
intended that the same allowance should have been made for 
the second series of trials; but owing to the delays which had 
taken place before these second trials were commenced, the 
allowance was, to save time, reduced to 10]b. per estimated 
horse power. As the load on the brake had at the same time 
been increased one-half, this allowance corresponded to 6% lb. per 
dynametrical horse power developed by the engine when running 
at its nominal speed. The time run by each engine was calculated 
in the same way as in the case of the fixed engines, and the 
results of both series of trials, as far as the double-cylinder 
engines were concerned, are given by the annexed tables, Nos. 
I. and II. 

In the first series of trials the best duty was done by Messrs. 
Clayton, Shuttleworth and Co.’s engine; but in the second 
series this engine fell into the third place, a result to a great 
extent due to the tire having become clinkered up during the 
early part of the trial. The engine was in fact short of steam 
during the whole of the second experiment, and the pressure rarely 
exceeded 77 Ib, Like the stationary engine by the same firm, 
Messrs. Clayton’s double-cylinder portable engine is well 
designed, and the workmanship is of the best class throughout. 
The cylinders are steam jacketted, and are moreover placed in 
the upper part of the smokebox where the exterior of the 
jackets are exposed to the hot escaping gases. This arrange- 
ment has been long used by these makers with very good 
results. The cylinder covers are also jacketted. In their 
engines tried this year Messrs. Clayton and Co. have added a 
steam dome placed on the top of the firebox casing, the 
steam for the cylinders being taken from. this dome. 
The steam-jackets have a separate communication with the 
boiler, and from their position they must. to some extent 
act as superheaters. The position of the cylinders also 
allows of the exhaust being conducted away very directly. 
The arrangement of slide and expansion valve used on both 


Messrs. Clayton's portable engines tested: at Bury was the 





same as that employed on their stationary engine, and the eccen- 
tric working the expansion valve was shifted after the comple- 
tion of the first series of trials, so that both their engines worked 
with a later eut-off when driving the heavier than they did when 
working under the lighter load. In connexion with tkeir port- 
able engines Messrs. Clayton used a feed-water heater, into 
which a portion of the exhaust steam was turned. This heater 
consists of a wooden box fitted with connéxions for the steam- 
pipe leading from the exhaust and for the pump suction pipe. 
That portion of the exhaust steam which is not condensed by 
contact with the water entering the top of the box passes up 
through a number of small tubes, almost closed at their upper 
ends, and surrounded by a larger tube having a bell-mouth at 
its upper end. into this tube the water to be heated was con- 
stantly poured by hand during the trials! at Bury, this water 
absorbing portion of the heat from the steam escaping through 
the small pipes, before it entered the box, and was brought 
directly in contact with the exhaust st The arrangement 
is very effective, the water being heated very nearly to the boil- 
ing point}/but in regular practice it would, of ¢ourse, be im- 
practicable tovkeep a man employed\pouring in the water a canful 
at the time,\as was done during the} trials. For regular work, 
therefore, Messrs. Clayton omit that portion of the apparatus 
which necessitates the hand-feeding, at the same time sacri- 
ficitig a few degrees of temperature imparted to the water. 

Messrs. Ransomes and Sims’s double-cylinder portable engine 
was of the same class as that exhibited by them at,the Paris 
Exhibition, of which we gave an illustrated description in a 
recent number (vide page 682, vol. iii). We then described 
the principal peculiarities of this class of engine, so that it will 
not be necessary to dwell upon them here, The cylinders and 
covers are steam-jacketted, and the slide-valves have the pres- 
sure taken off the back by rings working against the steam- 
chest covers. The arrangement of main slides and expansign- 
valves is, in fact, very similar to that which we have already 
described as being used by the Reading Company, but, instead 
of the back of each valve being fitted with four small rings, one 
large ring only is employed—a more simple arrangemeut. One 
of the main features of Messrs. Ransomes and Sims’s engines is 
their feed-water heater, which is neatly arranged in the smoke- 
box. This heater consists of a copper vessel of @ form, the top 
of this vessel being connected with the exhaust by a short 
pipe. The pump with which each engine is fitted has two in- 
dependent barrels and plungers, both of the same size, one of 
these pumps lifting the water from the supply-tub and deliver- 
ing into the heater, and the other drawing it from the heater 
and forcing it into the boiler. The water raised by the first 
pump is delivered into the heater through a perforated pipe, 
which throws it in fine streams through the exhaust steam as 
the latter enters the heater. ‘The pumps are fitted with a very 
neatly designed arrangement of cock, by which the supply of 
water to the boiler can be regulated, and which enables eitiier hot 
or cold water to be pumped into the latter at pleasure. During the 
trials at Bury, se Ransomes’s engines ran very steadily, 
and did their work well. We give on page 49 (Fig, 1) some in- 
dicator diagrams taken from the double-cylinder engine by the 
makers previous to the trials, and these diagrams show an ex- 
ceedingly good distribution of the steam. ‘The full and dotted lines 
respectively show diagrams taken from the éngine when working 
against loads corresponding to those used in the first and second 
series of trials, the point of cut-off being in the one case at one- 
eighth and in the other at about one-fifth the stroke. ‘The pres- 
sure of steam in the bviler when the diagrams were taken was 
77 1b. per square inch. 

Messrs. ‘Luxford and Sons’ double-cylinder engine was chiefly 
remarkable for the great size of the boiler, which far exceeded 
that of any of the other engines. The cylinders, which were 

laced horizontally on the top of the firebox, were steam- 
jacketted, and the slide valves had expansiun valves working on 
their backs, ‘The arrangement of feed-water heater employed 
was similar in principle to that used by Messrs. Clayton, and 
the temperature of the feed was generally from 200° to 210°. 

The double-cylinder engine submitted for trial by Messrs 
Brown and May was one of their ordinary engines without 
special “ racing” appliances, and idering this, its perf 
was exceedingly good, ‘The cylinders, which were cast together 
and placed on the firebox with the steam-chests outside, as in 
Messrs. Ransomes’s engine, were not steam-jacketted, and the 
slide valves were of the ordinary kind, there being no separate 
expansion valve, The feed-water was heated by turning a 
portion of the exhaust steam into the vessel from the suction- 
pipe of the pump was led. In the course of the second trial the 
belt connecting the engine to the brake came off twice, and this 
caused some loss of time, and no doubt lessened to some extent 
the duty that would have been performed. 

SINGLE-CYLINDER PORTABLE ENGINES. 

The trials of the single-cylinder portable engines were con- 
ducted in precisely the same manner as those of the engines 
with two cylinders; but the pressure of steam allowed was only 
50 lb. per square inch, and in giving out the allowances of coal, 
and proportioning the loads on the brakes, the power of each 
engine was estimated at the rate of one horse power for each ten 
circular inches of piston area. ‘Ihe single-cylinder engines, like 
those with two cylinders, were each tested with two loads, tke 
second being 50 per cent. greater than the first; and the results 
of the two series of trials are given in the annexed tables, Nos. 
III. and 1V. We shall make a few remarks upon the engines in 
the order in which they stand in the first of these two tables ; 
but the space at our disposal will not allow us to do more than 
touch upon some of tle more prominent features. 

The single-cylinder engines exhibited by Messrs. Clayton, 
Shuttleworth and Co., Messrs. Tuxtord and Sons, Messrs. 
Ransome and Sims, and Messrs. Brown and May, practically 
embodied the same principal features of construction us the 
double-cylinder engines by the same firms, and as we have 
already alluded to these teatures, it will be unnecessary for us 
tosay more about them. We, however, give on page 49 (Fig. 2) 








In their single-cylinder portable engine the Reading Com- 
pany haye embodied most of the features of their fixed 
engine already mentioned. The expansion-valve, however, 
is not acted on by the governor, but it is adjustable by 
hand whilst the engine in running. Towards the end of 
the first trial the engine was, by thus altering the degree 
of expansion, kept running until the pressure of steam 
in the boiler fell to 181b. In the second trial the expansion- 
valves were not touched after the engine was started. The 
duty performed by this engine on its second trial was the 
greatest performed by any of the engines tested, the consump- 
tion-of coal per dynametrical horse power per hour being, as will 
be seen by referring to the table, only 2.54 lb. We have ad- 
verted to this duty elsewhere in the yaar number, so that we 
need only say here that it speaks well for the design and work- 
manship of the engine, as well as for the care and judgment 
with which it was worked during the trial. 

In Allchin’s engine the cylinder is placed in the smokebox, 
but itis not provided with a steam-jacket; the expansion-valve, 
which works on the back of the main valve, is adjustable by hand 
whilst the engine is running. ‘The engine is carried on springs 
at the firebox end. 

The engine sent by Messrs. Marshall had a mishap, on the 
occasion. of its firsttrial, the nozzle having been, by some negli- 


gence, removed from the blast pipe... The gonsequence was 


that, inorder to maintain steam, the jet had.to.be kept going a 

great part of thetime, and. the daty perfoi an therefore, 

somewhat less than it otherwise would have been ‘The design 

and workmanship of Messrs. Marshall's, 

throughout. The cylinder is st etted, andthe piston 
steel, The feed-water 


rod, valve spindles, and guide’ ; r 
i cl ee exhaust steam into the 


is heated by turning a portion ¢ 
supply tub, and alsa. olny, ae x through’ lieater placed 
e boiler isstrongly made, 


in the upper part of the sm Kebox,. 
and it is intended, undeg Shiba circumstances, to be worked 
ih being then gut off in the cylin- 


at a pressure of 80 Ib.,. 
der at One-sixth of the.s we 1 

Messrs, Ruston, Proctor,.and, Co,’s_ engi 
ordinary class, and it was’ chiefly noticeable for’ strong propor- 
tions and good plain workmanship. .1t was fitted with a new 
and simple ping veav.n! of shifting eccentric, of which, as we 
intend giving an illustration of it next week, we shall defer any 
description for the present. On the completion of the first trial 
of Messrs. Ruston, Proctor, and Cos! engine, some interesting 
experiinents were made to, determine the power. to which the 
engine could be worked, For this purpose the pressure of steam 
was increased to 75. 1b, and weight added to the brake, the re- 
sult being ultimately that. when running at 133 réyolutions per 
ininute, the engines developed 244 dynametrical horse power 
Without inconvenience, ‘there being.an abundant supply of 
steam. ‘The engine was, as will be seen by the table nominally 
of 8 horse power only; but, Messrs. Ruston, Proctor, and Co.’s 
employ much larger cylinders than other mikers in proportion 
to the nominal power of their engines, 

‘In Barrows and Carmichael’s engine, the underside of the 

cylinder is exposed to the steam, and a steam belt, equal in 
width to about, half the length of the. cylinder, is also carried 
round it. The crosshead is guided by a single-slotted guide-bar 
placed below it, the crosshead being arranged so as to clip this 
bur—a,simple and neat arrangement, ‘The feed-pump is of the 
long stroke class, aud is worked from the crosshead. Riches 
and Watt’s engine has the cylinder placed in the smokebox, but 
without a steam jacket, It is, fitted with an expansion valve, 
working on thé back of the main slide; and there is « steam 
dome on the top of the firebox casing, The feéd-water is heated 
by a heater composed of six brass tubes across the smoke- 
box. Catchpool and Thompson’s and Turner’s trial engines 
were of the ordinary class constructed by those makers. 

The engine sent for trial by Messrs. Nalder and Nalder, pro- 
bably included a greater number of peculiarities of construction 
than any engine exhibited at Bury. It was specially intended 
by the makers for working at a high speed; but the design is in 
many respects defective, ‘Thus the cylinder is not steam- 
jacketted, and the distribution is effected by an ordinary slide- 
valve cutting off at half-stroke, ‘This lateness of the cut-oif 
renders it necessary to Wire-draw the steam considerably when 
the engine is running with » moderate load, and it is probable 
that it was this, combined with want of protection for the cylin- 
der, which made the engine take a edinpuratively low place in the 
trials at Bury. Qn Nalder’s engine the eccentric-rod, instead of 
being coupled to the valve-spindle by a joint and pin in the 
usual way, is connected to it by a flat spring which bends to 
allow of the angular moyement of the eccentric rod. “A similar 
form of attachment is used for connecting the pump-rod and 
plunger. The safety-valve lever is formed of a spring, so that no 
spring-balance is required, We fear that this arrangement 
allows the valve to have but a very small amount of lift. 
The governor is of a peculiar construction, which we could 
scarcely explain without drawings. ‘The balls are carried by a 
pair of spring arms fixed to the crank-shaft, and as they open 
they shitt a sliding collar along this shaft, the motion of the 
collar being communicated by an arm and light spindle to the 
throttle-valve. The wheels on which the engine is mounted 
have cast-iron bosses and rims and very light wrought-iron 
spokes. The rims have a number of slots cast through them, 
one between each spoke, these slots allowing the drags when 
ie on the wheetbeing secured by bolts passed through them. 

When the engine is at work also it is securely fixed by connect- 
ing the top of each hind wheel to the bottom of the correspond- 
ing front wheel by means of a pair of bars placed one on each 
side of the wheels aud secured to them by bolts passing throngh 
the slots inthe rims. The engine is altogether one which will 


well repay examination, s 

Of the remaining engines, those by Gibbons.and Underhill are of 
the ordinary class; ‘aud OF Savage's, whi¢h isa traction engine, 
we have spoken elsewhere. Wilkin’s éngine differs from any of 
the others exhibited in the peculiar shape of the firebox, which 


ngine is very good 







was one of their 


some indicator diagrams taken from Messrs. Ransomes’s single- | is formed by a gradual deepening. of the boiler. The latter 


cylinder engine, when working against foads corresponding to 
those under which it was tested at Bury. ‘The diagrams shown 


thus has in side elevation a shape resembling that of a funnel, 
the barrel representing the spout and the enlarged portion the 


by dotted lines were taken with the steam cut off at one-third, | firebox casing, The firebox proper is thus entirely enclosed by 


and those shown in fall lines with it. cut uff at one-fiftixof the | 4 water casing. 


The back end of the boiler is secured by bolts, 


strok-, the boiler pressure being in both cases 501b., and thie! so that by driving back the tubes the firebox can be taken out 





speed of the engine 150 reyelutions per minute, ; se 


és e 


for the purpose of cleaning. 
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THE SOCIETY OF ENGINEERS. 

A new society of engineers, a few practising on 
their own account, many holding appointments under 
local boards and public and private companies, and a 
still larger number of whom are assistants, has been 
growing up in London during the last twelve years, 
and now numbers: nearly 450 members. So far, all 
the members, and many non-members of known ability, 
have been invited;and often, indeed, pressed to con- 
tribute papers for reading and discussion, and there is 
both greater opportunity for, and greater freedom of, 
discussion than it is possible to have at the Institution 
of Civil Engineers. Although the papers read are but 
seldom accounts by engineers of works actually exe- 
cuted by themselves, but are more generally essays 
upon various branches of engineering, and are some- 
times speculative, they draw good audiences, and are, 
on the whole, creditable to their authors and to the 
society. Lately the transactions have improved, and 
some really excellent papers, worthy any professional 
body, have been read, and in some cases very ably 
discussed. ‘These, however, are but the ordinary 
conditions of infancy and childhood in the lives of 
such institutions, and no doubt the Society of En- 
gineers, as a means of disseminating professional 
knowledge, now possesses much greater influence than 
did the parent Institution, or. Society, when its 
founders first met, nearly fifty years ago, at the King’s 
Head Tavern, Cheapside. 

The growth of the Society of Engineers has called 
for sufficient permanent accommodation for its meet- 
ings, and it is obviously desirable that it should have 
some abiding place of its own. To this end it must 
have the power of holding property, and of sui 
and being sued. ‘This can best be obtained by cmt 
charter, and one is now being besought. These are all 
the privileges, too, which the Institution of Civil Engi- 
neers now enjoys from the Crown. The Institution, 
it is to be borne in mind, is not a royal institution in 
any other sense than that it obtained the privilege 
from George the Fourth of suing and being sued as a 
corporate body, and of holding property to the value 
of one thousand pounds yearly—privileges which 
might, we incline to believe, be now secured b is- 
tration under the Limited Liability Act. The Institu- 
tion has no power to enforce examinations, to grant 
degrees, nor, therefore, to prosecute engineers practis- 
ing without its diplomas. It exercises no other than 
a moral control over engineering practice. 

It will surprise many of our readers to know that 
the petition for a royal charter, now preferred by the 
Society of Engineers, is being opposed by the Insti- 
tution of Civil lngineers, and that while a deputation: 
of the former bod 
dent of the ais of Trade (of all public bodies for 
the purpose !) to explain the real objects of the appli- 
cation, a deputation from the Institution of Civil 
Engineers is to follow them, presumably with the 
oect of undoing what they have sought to accom- 

ish. 

Whether the present application of the Society of 
Engineers succeed or not, it will of course be repeated 
if oppoved ; and no more certain mode of securing its 
fmal grant could be devised than the opposition of the 
Institution. The latter, despite its position and the 





is to wait to-day upon the Pre:i- | 





respect which all engineers like to feel for it, is not a 
homogeneous body. Indeed it is almost too large to 
permit of sufficiently general discussion among its 
mem There are members of council, too, whose 
stubbornness, last year, in the matter of a new house 
lost the Institution 25,000/. already subscribed. There 
are members of council who have promoted a recent 
deplorable scandal, dragging the Institution into a 
matter with which, under the circumstances, it had no 
business, and these same members, we have reasons 
for believing, are opposing the application of the 
Society of Engineers for purely pecuniary powers 
which, we apprehend, might be taken at will, under 
the Limited Liability Act. We are wholly‘at a loss to 
discover what locus standi the Institution in this 
matter. We can conceive of no ground, except that 
of a narrow jealousy, upon whichiit can act. And 
we are certain that the great body of members, who 
at present know nothing of ‘this, would disapprove of 
such action upon such a reason. 








SUBWAYS. 


Capita. evidence was given, the other day, before 
the House of Commons’ committee, charged, among 
other things, with the consideration of subways. Dr. 
Percy was asked to give his views upon the subject, 
and he did so, stipulating, merely, that he should 
appear as an unpaid and independent witness. He 
nearly knocked over Mr. Hemans’s bill by proposing 
to try an experiment in the great subway in South- 
wark-street. The committee accepted the hint, and 
made the experiment on Saturday week, Two 1} in. 
gas pipes were opened, and every opportunity afforded 
for difosion, and there were several gentlemen in the 
subway with lighted cigars and candles to court ig- 
nition. The only result of the escape of gas was a 
perceptible current, due to the induced movement of 
the escaping jets. Nobody was blown up. Then, also, 
on one of the hearings, an inspector of the Imperial 
Company was sworn to the effect that even where 
there was the smell of gas it formed an explosive 
mixture with air. This witness, however, was quickly 
disposed of. He was first asked, “ What proportion of 
gas to air can be detected by smell?” He couldn’t say. 
Can the one-thousandth part be detected by smell ?” 
He thought not, or was not sure. ‘ Does an empty 
gas main, having been in use, smell of gas when ex- 
posed in the open air?” There was but one possible 
answer to this, and the theory of the detection of 
danger by the mere sme// of gas was at once dis- 
posed of. 








THE PRIZES AT PARIS. 

- Tue more the awards of prizes at the Paris Exhibi- 
tion are examined, the more they show the inability, 
partiality, or neglect of the juries. There is not now 
a better traction engine known than Aveling and 
Porter’s, and theirs were the only ones which performed 
reasonable tasks ‘in the’'Champ de Mars. Yet they are 
put off with a silver medal, while other exhibitors of 
traction engines, English and French, are awarded 
gold medals. Thwaites and Carbutt exhibit good 
specimens of steam hammers, and a model of the 
largest steam-hammer yet made in England—that made 
by them for the Bessemer Works at Crewe—a Rams- 
bottom duplex hammer, having two tups of 30 tons 
each. For all this they get a silver medal, and a like 
medal is awarded to a little hammer of inferior design, 
by Tannett, Walker, and Co., of Leeds—a hammer 
which had broken down when the jury saw it, and in 
which the steam and exhaust pipes, of common gas 
pipe, were screwed into the cylinder without flanges, 
stud-screws, or bolts. A well-known firm of makers 
of wood-working machinery, who have done much to 
improve that class of machinery sihce 1862, are dis- 
missed with a bronze medal, while a Leeds: firm of 
tool-builders, who show nothing new, receive a gold 
medal! Surely the prizes might as well have been 
draw. ‘:om a wheel in a lottery. 








ROLLING LIQUID STEEL. 

THERE are reasons for believing that the next great 
improvement in connexion with the Bessemer process 
will be the rolling, or otherwise shaping under pres- 
sure, of cast steel in the liquid state. A strong pres- 
sure or nip of the steel, just before setting, has a 
wonderful effect upon its strength. Mr. Whitworth 
is seeking to effect this by hydrostatic pressure. One 
of Mr. Bessemer’s experiments, made long ago, 
was that of pouring a small ladle of melted steel 
between a pair of rolls, in rapid revolution. The 
steel was rolled into a thin plate of extraordinary 
toughness, which could not only be bent over 


flat, but yet again across the latter bend, so as to make 
a sharp corner of four plates in thickness, and this 
without cracking. It might be difficult to deal in this 
way with heavy teemings of metal, and it might be that 
each weight would require its own time, distance aj 

of rolls, &c., to cool to the nice point at which, while 
entering as a liquid, it would come out a tough solid. 
Yet this mode of working steel is not unlikely to have a 
great future, and after the miracles which have been 
wrought in steel, and especially in Bessemer steel, it 
is not, possibly, too great a stretch of the imagination 
to look forward to the time when it will be shaped out of 
the ladle, without all the costly reheating and hammer- 
ing, and rolling which is now usual in the manufacture 
of articles from cast steel. 








THE PARIS EXHIBITION. 

Paris, July 17, 1867. 
THERE is nothing easier than to throw out a few 
hasty remarks about the general lessons that the 
engineering profession of this country, and our nation 
at large, may derive from the present Exhibition. We 
have had many plausible statements of the kind laid 
before us, and we have more than once considered it 
our duty to refute the assertions and conclusions pre- 
cipitately arrived at by superficial observation. Onan 
occasion like the present, when the number of the ob- 
jects of study and the variety of the branches of 
science and industry to which they belong prevent all 
possibility of immediate generalisation, we can arrive at 
correct conclusions only by industriousl¥ mastering 
the details. We ean in this manner only gradually, 

and step by step, climb tip toxpoint of viewsufficient 
elevated to overlook a certain, even then still limited, 
sphere, and ultimately by a succession of similar mental 
operations we may reach the desired end. We have 
for this reason endeavoured to collect in those branches 
of our profession which are represented at Paris as 
many of the most interesting facts as the limits of 
time and space have permitted to publish. At present, 
while “ag vomay. | our accounts of the details, it will be 
possible, fgem those that have been more or less fully 
a: to point out some of the more gene- 
ral featu™®s which may be observed in the great 
ensemble of articles of the same kind brought together 
for comparison. “To commence with coal, the first and 
most important natural basis of our present engineer- 
ing, we see the indications of an increasing price of 
this material in this country, while we notice an 
increasing production and a perry 1 om. diminution 
of prices elsewhere. This cannot fail to alter the rela- 
tive position of this country and its neighbours as far 
as the direct trade in coal itself is concerned ; but we 
at the same time can see the ‘indications. that from this 
fact it does not by any means follow that our manufac- 
turing superiority, which at one time was due to our 
superior and abundant supply of‘coal, will be lost. On 
the contrary, the same indications which jwove to the 
eye of the careful observer that coal is rising in value 
and price show at the same time that science and skill 
are doing their best to realise a greater economy in the 
use of fuel, to utilise the dust and slack which for- 
merly..were thrown to waste, to gain a better heat- 
ing effect by the employment of improved furnaces 
and grates, to study the utilisation of waste gases in 
the blast furnaces, to apply the principle of regenera- 
tion for the more effective utilisation of heat, and ulti- 
mately even to decompose the products of the volatili- 
sation in the Siemens furnace for the purpose of 
removing those which are mere absorbents of heat, 
and leaving the combustible gases in a better condition 
to act and give out their useful effect. We find in 
steel manufacture the quantities of fuel used in the 
roduction of steel reduced by the invention of the 
semer process below one-quarter of the quantities 
formerly employed, and in all these inventions and im- 
provements, with the host of others that cannot be 
named in that short space, we find compensation for 
the failing resources of cheap fuel, and an ample com- 
ensation in every respect it is, if it comes to actual 
gures, in the end. But that is not all. We find com- 
pressed coal-dust formed into bricks of regular forms 
exhibited in the British department, and we have no 
doubt those exhibitions of superior articles of that 
kind sent to Paris by other nations will, before long, 
be made a lesson of for our own colliery proprietors, 
much to their own advantage and to the t of the 
public. We see in this simple fact another source 
wherefrom to derive millions of tons of cheap and 
excellent fuel from the very refuse and dust-heaps of 
our collieries. The Swedes have shown us at this 
Exhibition how a welding furnace can be worked with 
damp sawdust, and we may in return show them, ere 








long, how well such a lesson can be understood and 
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appreciated in this country. Only one necessity exists, 
and it has become a condition sine gud non for our 
future national existence. We must not be slow to 
learn. Let this, then, be one of the first lessons to be 
drawn from the Paris Exhibition, and we believe all the 
others will teach themselves. 


TECHNICAL EDUCATION. 

Tu Schools Inquiry Commission have published the answers 
of various English jurors at the Paris Exhibition to a question 
officially put to them as to whether they concurred in the 
substance of Dr. Playfair'’s letter to Lord Taunton, which lately 
appeared in the 7imes, and which was to the effect that the 
continential nations were gaining great advautages over Great 

sritain in consequence of a better system of technical education. 

To this inquiry several replies been have made, and we give 
the substance of most of these as follows: 

From Joun TynDALt, Esq., F.R.S. 

I hardly think that an Exhibition in Paris furnishes the 
means of accurately testing the comparative merits of English 
and French education. 

The simple inconvenience of transport tends to render England 
worse represented than France. 

Still on other grounds I would express a general concurrence 
in the views of Dr. Playfair. The facilities for scientific educa- 
tion are fur greater on the Continent than in England; and 
where such differences exist, England is sure to fall behind as 
regards those industries into which the scientific element enters. 

In fact, 1 have long entertained the opinion that, in virtue of 
the better education provided by continental nations, England 
must one day—and that no distant one—find herself outstripped 
by those nations both in the arts of peace and war. As sure 
as knowledge is power, this must be the result. 





From Epwarp FRANKLAND, Esq., F.R.S. 

As a juror in Class 44 of the present Paris Exhibition, I was 
not only forcibly struck by the want of evidence of progress in 
the different branches of cuemical manufactures cariied on in 
Great Britain, but still more so at the great advances made by 
other nations, but more especially by Germany, France, and 
Switzerland, in respect of such manufactures siuce the year 1862, 
when, as a juror in the corresponding class, I had also an oppor- 
tunity of comparing the chemical manufactures of different 
nations. 

I quite agree with Dr. Playfair in referring this want of pro- 
gress in the manufactures of this country chiefly to the almost 
utter lack of a good preparatory education for those destined to 
take part in industrial a This great defect in the school 
and college education of England affects the masters and mana- 
gers of our factories even more deeply than the = them- 
selves. The former have but rarely had any oppdftunities of 
making themselves acquainted with the fundamental laws and 
principles of physics and chemistry; they therefore find them- 
selves engaged in pursuits for which their previous education 
has afforded them no preparation, and hence their inability to 
originate inventions and improvements. It is true that such 
men not unfrequently imagine themselves inventors, and the 
yearly files of patent specifications abound with instances of their 
so-called inventions. The great loss of time and money attend- 
ing thesé futile patents would be rendered impossible by a very 
moderate, if accurate, knowledge of chemical and pbysical 
science. 

In the polytechnic schools of Germany and Switzerland, the 
future manufacturer or manager is made familiar with those 
laws and applications of the great natural forces which must 
always form the basis of .every intelligent and progressive in- 
dustry. It seems that at length this superiority in previous 
training is more than counterbalancing the undoubted advantages 
which this country possesses in raw material. 





From Joun Fow wer, Esq., Pres. 1.C.E. 

I do not quite agree with Dr. Playfair that a comparison can 
be usefully made between Exhibitions so nearly together in 
time as those of 1862 and 1867, nor that “little inventiveness” 
and “ little progress” in the peaceful arts have been lately made 
by this country. 

With these reservations, however, I may say that I agree 
generally with that which may be considered the substance of 
the letter, viz., that foreign nations have made greater manu- 
facturing progress than England since the Exhibition of 1851. 

This, in fact, was the opinion which | publicly expressed on 
the 8th May, at the annual dinner of the Institution of Civil 
Engineers, and I have been glad to see a confirmation of it by 
Dr. Playfair and others. 





From James E. McConnet1, Esq., C.E. 

I agree with Dr, Playfair in his views generally, and am satis- 
fied as to the comparatively small progress we have shown since 
1862, and the great advance which continental nations have 
made during that period. 

In the class of which I was juror for England (No. 63) I made 
a very careful examination and comparison of our locomotive 
engines, carriages, and railway machinery, apparatus, and mate- 
rial as shown by this country, with the saue articles exhibited 
by France, Germany, and Belgium. 

Iam firmly convinced that our former superiority either in 
material or workmanship no longer exists; in fact, there are 
engines shown there made in France and Germany equal to those 
of the best English makers. 

It requires no skill to predict that, unless we adopt a system 
of technical education for our workmen in this country, we shall 
scon not even hold our own in cheapness of cost as well as in 
excellence of quality of our mechanical productions. 

I found that on the Continent there are now a number of 
workmen's schools established, in which a clever mechanic can 
qualify himself for any scientific position in bis business. 

In England our mechanics’ institutions are more hke reading 
clubs. Classes are neglected, and, in consequence, when a good 
workman is selected for a foreman’s place, he is generally found 
wanting in technical knowledge. 











We have treated our workmen too much like a machine; but 
this must be remedied if we are to maintain our ground. 

Having for about 25 years superintended large numbers of 
English workmen, I can speak on this point practically. 

Fully impressed with the great importance of this subject, I 
invited several of my brother jurymen and exhibitors to meet at 
our hotel in Paris, to consider the best course to adopt in the 
matter. At one of these meetings we had the pleasure of Dr. 
Playfair’s attendance, 

I may mention that I hear a movement has already begun to 
draw the attention of the public in England to the subject, and 
sums of money have been offered by individuals to assist the 
object. It appears to me, however, that Government should take 
the matter in hand, and the public funds should be forthcoming 
to establish these technical schools, not in London, but in the 
districts where the operations requiring such knowledge are 
being carried on. 

Thus there ought to be mining schools in South Wales, Staf- 
fordshire, and Durham, and machinery and engine schools in 
like manner placed in Manchester, Glasgow, &c. 





From Cart. Freperick Beaumont, R.E. 

Speaking only with reference to machinery, the department 
with which I am immediately connected, there can be no doubt 
as to the immense strides which foreign mechanical engineer- 
ing has lately made, notably, I think, in the case of France and 
Belgium, and by which they are rapidly overtaking the indus- 
trial power of Great Britain. . 

My impression is that this advance has been greatly owing 
to a successful copying of English designs, and to the use of 
English machine tools. Of course, did the foreigners merely 
confine themselves to copying, they would never surpass us; 
but while following that which in our mechanical designs is 
good, they are also seeking (and that not unsuccessfully) to 
apply theoretical knowledge in a way which, to my humble 
judgment, shows that they will soon have littie to learn from 


us. 

I would allude notably to the economical use of steam, though 
no doubt their inventive faculties have there been quickened by 
the high price of fuel on the Continent. 

I trust I may not be deemed presumptuous in stating what I 
believe to be a very great want in England, viz., such an institu- 
tion as the well known “ Arts et Métiers” of Paris. I know of 
no national institution where the public of Gur own country may 
study practical mechanics and the arts appertaining thereto. 
Such a one would, in my opinion, be valuable not only to working 
men and their superiors, but to engineers. It should be an 
evidence of the most advanced mechanical knowledge of the 
country; and while teaching primarily through the eye by the 
models and machines exhibited, it would naturally form the 
focus of other means of instruction by lectures, classes, &c. 

I apprehend it is only when taken up by Government that 
such an institution wonld assume proportions sufficient to be 
really effective as a means of national education. 


From Warincton W. Smytu, Esq., M.A., F.R.S. 

Having gone carefully, as juror, through the objects exhibited 
in Class 47 at the Paris Exhibition, and having also examined 
with much interest many of the productions in Class 40, us well 
as other portions of the Exhibition, I am bound to admit that 
our British portion of the display was generally meagre and 
defective, partly from tolerably obvious causes. I was not so 
much struck by this lack of fair representation of many of our 
branches of industry, as I was by the decidedly greater pro- 
gress which had been made of late years by several of the 
continental nations, and that, too, in several departments 
which used formerly to be considered almost exclusively our 
own. 

As regards the broad question of technical education, I will 
only add, that the greater proportional advancement made by 
France, Prussia, and Belgium in mining, colliery working, and 
metallurgy appears to me to be due, not to the workmen, but in 
great part to the superior training and attention to the general 
know ledge of their subject, observable among the managers and 
sub-oflicers of the works. No candid person can deny that they 
are far better educated, as a rule, than those who hold similar 
positions in Britain. 





From Davin S. Pricer, Esq., Ph.D. 

As far as relates to chemical products, I consider that the 
exhibition made by Great Britain is a “ deficient representation,” 
and will not enable foreigners to form a correct estimate of the 
nature and extent of chemical manufactures now carried on in 
this country. 

In reference to the British exhibition of iron and steel, it 
must not be overlooked that most of our largest ironworks are 
unrepresented—Mr. Bessemer’s, Coalbrook Dale, Weardale, Earl 
Granville’s Shelton, Ebbw Vale, Aberdare, Plymouth, and many 
others too numerous to name; that Sheffield is only represented 
by two or three makers—a fact that was considered so remark- 
able at the time that space was applied for by intending exhi- 
bitors, that it was brought to the special notice of the Asso- 
ciate Commissioners invited to confer with his Royal Highness 
the Prince of Wales at the South Kensington Museum ; and that 
what is shown in Class 44 is, as a rule, injudiciously exhibited, 
contrasting painfully with the taste and spirit evinced by the 
French in their arrangements in the same class. Great credit 
is also due to the French ironmasters for the skill displayed in 
some departments of manufacture, especially in that of girders 
—a branch of rolling to which our countrymen have not yet 
seriously devoted their attention. 

Those interested in the metallurgy of iron are much impressed 
at the wide dissemination which the Bessemer process has at- 
tained on the Continent as evidenced in Paris. In reference to 
the rapid spread of this remarkable invention, it would be 
instructive if the history of its introduction abroad could be 
published. The treatment which our eminent inventor bas 
received—more particularly in Prussia—if it were known, 
might occasion grave reflections in the minds of Englishmen as 
to how far they are justified in granting the protection of their 
patent laws to the subjects of a kingdom which shows so little 
regard for the inventive genius of their own. More than this I 
should not like to state. The finest specimens of Bessemer stee| 


are exhibited in the Austrian department, and are from the 
Neuberg works, 

In connexion with these splendid achievements, it may be well 
to inform your lordship what I have learnt from Mr. Bessemer 
respecting the introduction of his process into Austria. Mr. 
Bessemer informs me that the Government erected model works 
of his process, and invited the iron and steel manufacturers to 
inspect them, and to forward samples of their pig iron, in order 
to have them tested as to their adaptability tor the process. 
The success of the enterprise is complete, and the Austrians 
may congratulate PE ac wi upon the brilliant prospect which 
it promises for the development of their iron industry. 

There is one little thing, however, which they have omitted 
to do, and that is to reward the inventor for the great benefit 
he has conferred upon the empire. Possibly a knowledge of the 
history of the iron and steel manufactures in our own country 
may have afforded both Austria and Prussia a plea as well 
as a precedent for their injustice and ingratitude to British in- 
ventiveness. 

It is unnecessary for me to say anything respecting the exhi- 
bition made by England in ceramics, as an unanimous verdict of 
approval has been given as to the manner in which our leading 
manufacturers have supported the reputation they had acquired 
at former Exhibitions. As regards the British exhibition of 
ordnance, there must be many opinions as to the merits of our 
guns, but as regards the display there can be but one, and that 
is, that it redounds to the credit of the officials at the Arsenal. 

Before leaving the subject of the Exhibition, 1 would wish to 
state my conviction that it jis most important that these inter- 
national competitions should not be allowed to degenerate into 
a means for advertising, and that it behoves those who are 
intrusted with their organisation to see that the several depart- 
ments of industry are intrusted to men who take an active 
interest in them, and are thus a guarantee that every endeavour 
will be made to have them fairly and properly represented, which 
is not the case on the present occasion, so far at least as refers 
to Classes 40 and 44. 

In reference to the second part of Dr. Playfair’s letter, recom- 
mending t#ft an official inquiry should be made into the means 
“ by which the great states are attaining an intellectual pre- 
““eminence among the industrial classes, and how they are 
‘* making this to bear on the rapid progress of their national 
“ industries,” 1 would beg to observe that I believe the sooner 
we are acquainted with the facts the better. 

Whilst assenting to the proposition, I must distinctly state 
that I do not agree with Dr. Playfair that the technical educa- 
tion of working men is the most important method for the 
maintenance of our industrial supremacy. The information 
gleaned by acting upon his suggestion would be instructive, and 
great good would result from its application, but what is really 
wanted for this country, and is of vital consequence to our future 

prosperity, is a higher scientific culture of those who are likely, 
in the natural course of events, to be master manufacturers, so 
that when discoveries are made they may fructify and not 
stagnate or decay, as has too often been the case, for want of 
intelligence on the part of those who command capital and 
works to perceive their merits; and that they, the manufac- 
turers, may be able to appreciate aud adequately remunerate 
the scientific talent that this country is, and always will be, able 
to afford them. 

I would add further, that no reformation bearing upon indus- 
trial progress is more required than in the legislature, and it is 
a reproach to the country that science is not represented in 
Parliament. 

It is only a few years since that our classic and commercial 
statesmen repudiated the idea of the exhaustion of coal in Eng- 
land, whilst last year they, in a fit of alarm, organised a com- 
mission to inquire into its probable duration. 

It would be well if an investigation were made as to what 
have been the results of the teachings in science of the German 
universities ; what Liebig has done for modern chemistry, aud 
how the system inaugurated by him at the small University 
of Giessen has spread throughout the world, and what benefits 
have resulted from it; what we owe to the teachings of other 
chemists, the physicists, metallurgists, and geologists of those 
excellent seats of learning. Whilst advocating the necessity 
for the dissemination of scientific training in England, I must 
not omit to bestow a passing tribute of commendation to the 
success of those institutions of recent date, which were estab- 
lished to supply a want that existed many years since. I 
allude to the Royal College of Chemistry, of which the late 
Prince Consort was the president, the School of Mines, and the 
colleges in the metropolis where scientific depariments have 
been founded. Of the two former I can speak from positive 
knowledge. Inthe first named, many of the men who have 
taught, and not a few of those who have studied there, have 
not only enriched chemical science by their researches, but 
have lett a permanent mark upon the leading industries of this 
country. From the School of Mines have emanated men who 
in metallurgy and geology have greatly extended the application 
of those sciences, nor is this to be wondered at, when we con- 
sider the reputation of the professors under whom they have 
studied. It is, however, a well-known fact that thé public do not 
rightly appreciate the education that this institution is capable 
of affording, and that comparatively but few of the sons of 
manufacturers avail themselves of its advantages. 

Before concluding, I would beg to call your lordship’s par- 
ticular attention to a plan proposed by the eminent chemist, 
Professor Frémy, of the Institute. It is one most just and wise. 
He proposes that young chemists of talent who are desirous of 
devoting their time to the advancement of science, and therefore 
for the benefit of mankind (and there are always many, not only 
willing, but anxious to do so), should be liberally supported by 
the State. 

In conclusion I must express my firm belief that extended 
scientific education is of the highest consequence to us if we 
wish to retain our present position in the scale of nations, that 
it will mostly benefit the tuture master manufacturer, that it 
must tend to elevate the social position of the intelligent work- 
ing man, and to create a greater sympathy between master and 
man than at present prevails, and if it do this, the evils which 
threaten to impede, if not to paralyse, our national progress may 
be averted. 
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From J. Scorr Russtx1, Esq., F.R.S. 

I have to state that in much that Dr. Playfair has said I 
entirely agree, and that from my own recent personal inquiries 
into the state of technical education in Switzerland, Germany, 
aud France, I have reluctantly come to the conclusion that it is 
much more advanced in those countries than in ours. 

As a juror in the Paris Exhibition, I have come to the con- 
clusion that the higher class of education given in each of those 
countries to the workmen in its skiiled trades, as well as the 
superior professional education given to the higher clases of 
men employed in technical professions, is everywhere visible in 
the works exhibited by those countries. And I attribute the 
surprising strides those countries have been making for the last 
ten years in many of the great staple branches of mechanical 
construction and manufacture to the admirable scientific and 
practical training which the Governments of those countries 
provide for their working classes. oe 

The fourth great International Exhibition has afford an excel- 
lent opportunity for marking the relative progress of different 
countries in the arts, manufactures, and trades which contribute 
to the wealth and power of nations. We have especially noted 
the progress of other nations in those mechanical and construc- 
tive arts and trades in which, in 1851, England exhibited pre- 
eminent excellence. We have to record that in many of these 
some other nations appear to have made much more rapid pro- 
gress than ourselves, so that we are relatively falling off. And 
we especially note that our falling off is not in unimportant de- 
partments, but in some of those which had formerly constituted 
our staple excellence. . f 

We have to specify that those branches in which other coun- 
tries have now shown more rapid advancement are some of our 
own great manufactures of steel and iron, steam machinery, 
locomotive engines, and tools and manufacturing machinery in 
general. We do not say that in all of these other nations have 
excelled us; in some they have not yet equalled us. But what 
we do feel, and therefore frankly state is, that their progress 
has, in the last sixteen years since the first Exhibition of 1851, 
been remarkably greater than ours. 

There are other branches of arts and manufactures in which 
possibly the reverse is the case. Glass and pottery, and the 
arts of design and construction of beautiful patterns, both in 
form and colour, have made remarkable progress throughout 
England during the same period ; we theretore,confine our pre- 
sent remarks to the mechanical and constructive arts, not com- 
monly called fine arts. 

Dissatisfied with our national progress, we have naturally 
turned our minds to search for the cause of the progress of 
other nations and for the cure of our own deficiency. We find 
that during these years some nations haye been occupied in dili- 
gently promoting the national education of the various classes 
of skilled mechanical workmen, for the purpose of giving skill 
to the unskilled and rendering the skilled more skilful We 
find that some nations have gone so far as to have established 
in every considerable town technical schools for the purpose of 
teaching all the youths intended to he craftsmen those branches 
of science which relate most nearly to the principles of their 
future craft. Workers in metal are taught the nature of the 
mechanical powers with which they will have to work and the 
chemical properties of the materials they will have to operate 
upon; engine builders are taught the principles of heat and 
steam, and the nature of the engines they have to make and 
work; shipbuilders are taught the laws of construction, hy- 
draulics, aud hydrostatics; and dyers and painters are taught 
the laws of chemistry and colour. All skilled youth are taught 
geometry, drawing, and calculation; and in many countries 
every youth who shows great talent in any department is. pro- 
moted to a higher training school, and there educated at the 
public cost. 

Besides these local schools, other countries have technical 
colleges of a very high class for the education of masters and 
foremen in engineering, mechanics, merchandise, and other 
practical and technical professions, 

We have not failed to notice that it is precisely those nations 
which have been systematically giving a course of preparatory 
training and education to their population in their skilled trades 
that have shown the most marked progress in national industry 
in these successive Exhibitions. 

Prussia, Switzerland, Belgium, France, America seem to make 
progress in proportion to their excellence of educational training 
—Prussia in steel, iron, and general engineering work; Switzer- 
land in scientific engineering, machinery, and watch and tele- 
graph work, and in textile manufactures; Belgium in metal 
working and mechanical trades; France in metal work, and in 
steain engines, engineering structures, naval architecture, and 
steam navigation. All these nations seem to exhibit growing 
skill and progree in proportion to the excellence of the education 
and training they give to their manufacturing population. 

It becomes, therefore, a serious national question for England 

and the English, whether they have or have not been wise in 
neglecting to take adequate measures of a national character for 
the complete technical training of all the youth destined to 
skilled trades and occupations. By this training we do not on 
the one hand mean elementary education, nor on the other 
hand do we mean any substitute fora practical working ap- 
prenticeship. We mean a schooling midway between the ele- 
mentary day-school and the workshop, which the youth should 
enter after he knows reading, writing, and counting, in order to 
learn to apply his reading, writing, and calculation to the pur- 
pose of acquiring such knowledge of mathematics, mechanics, 
mineralogy, chemistry, drawing, &e., as shall fit him more aptly 
and perfectly afterwards to learn and to profit by the teaching of 
the workshop and the office. It is unquestionable that appren- 
tices to trades, coming into the workshops with this preparation, 
will make greatly more rapid and certain progress than those 
who enter direct from the elementary school. 
» But in England we can scarcely as yet be said to possess such 
schools. Certainly they are not uniformly distributed over the 
towns of England; and it seems that in no country have they 
thriven or even existed except when organised and sustained by 
nations at large, acting through their Governments, 

We have therefore to recommend to-the ‘serious attention of 
the British nation the consideration of the importance of estab- 
lishing a national system of technical and trade education. 





INDICATOR DIAGRAMS: RANSOMES AND SIMS’ PORTABLE ENGINES. 
(See Page 45.) 
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From James Youne, Esq., of Bathgate. 

I am bound to say that my experience accords with that of 
Dr. Lyon Playfair. So formidable did the rate of progress of 
other nations appear to many of us, that several meetings of 
jurors, exhibitors, and others, took place at the Louvre Hotel 
on the subject. The universal impression at these meetings 
was that the rate of progress of foreign nations in the larger 
number of our staple industries was much greater than our 
own. But it must be stated that a large number of our first- 
elass machine and other manufacturers are not exhibitors in 
Paris, whereas other nations, I believe, have taken care to 
bring forward their very best; still, the great progress of other 
countries is evident. The season for this increased rate of pro- 
gress is the excellent system of technical education given to the 
masters of workshops, sub-managers, foremen, and even workmen, 

England for a lead time excelled all other countries in the 
finish of her machines; but now we find that foreign machine- 
makers are rapidly approaching us in finish, and, having skilled 
and intelligent labour cheaper than ouraelves, are progressing in 
all the elemnents of manufacturing. 

Permit me to use my own case as an illustration. Originally 
I was a working man, but have succeeded in increasing the range 
of manufacturing industry. The foundation of my suczess con- 
sisted in my haying been fortunately attached to the laboratory 
of the Andersonian University in Glasgow, when I learned 
chemistry under Graham, and natural philosophy and other 
subjects under the respective professors. This knowledge gave 
me the power of improving the chemical manufactures into 
which I afterwards passed as a servant, and ultimately led to 
my being the founder of a new branch of industry, and owner of 
the largest chemical manufacturing works of the kingdom. It 
would be most ungrateful of me if I did not recognise the 
importance of scientific and technical education in improving 
and advancing manufactures. Many men without such educa- 
tion have made inventions and improvements, but they have 
struggled against enormous difficulties, which only a powerful 
genius could overcome, ard they have heen sensible of the ob- 
stacles to their progress. Stephenson, who so greatly improved 
locomotives, had to be his own instructor, but he sent his son 
Robert to Edinburgh University, and the son did works at least 
as great as the father, and with far less difficulty to himself. 

‘The improvement in locomotion has necessarily created great 
competition in the industries of the world, and unless we add 
skilled instruction to manual labour, England corinot expect to 
maintain her position in the industrial race. 








THE CINCINNATI SUSPENSION BRIDGE. 
(Continued from p. 23.) 

WueEn the Cincinnati excavation was commenced, a strong 
oak sheet piling was driven along the river front, to guard 
against the pressure of water. This, together with a solid 
embankment, proved a most efficient coffer-dam on the river 
side. Owing to its low stage, the river gave us ‘no trouble at 
all. But, by the great depth and extent of the foundation, most 
of the wells along the rising ground, back of Cincinnati, were 
laid dry. We drained their supplies, and had to pump them 
out; and this copious influx came from a quarter totally unex- 
pected. The excavation, however, proceeaed rapidly day and 
night, until all the clay and sand was removed, and a deep 
layer of coarse sand and gravel was laid bare. Soundings were 
made by driving long iron bars to the limestone shale under- 
neath, which proved to be about 12 ft. lower. A*depth of over 
12 ft. below extreme low water was reached, and the question 
now arose whether to go to the rock, to pile, or to lay down a 
solid timber platform. : ; 

A compact bed of gravel, if left undisturbed, and protected 
against undermining and washing, stands next toa solid rock 
foundation, provided that unequal settling is guarded against. 
Had this tower been located inside of low-water mark, I should 
have decided upon going down to the rock, although one season’s 
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was, therefore, decided to stop at the gravel, and to build a 
solid timber foundation up to low-water mark, thence to 
commence the masonry, It the timber could be obtained in 
time in sufficient quantity, the success of this kind of founda- 
tion was much more.certain to be achieved, and with less risk 
and cost, than any other plan. 

The timber foundation, thus laid, forms a platform of 110 ft. 
long by 75 ft, wide, composed of twelve courses or layers next the 
river, but stepped off towards the land side to eight courses, in 
consequence of the greater hardness of the gravel, almost equal to 
hardpan. We were obliged to employ all kinds of timber, soft 
and hard, mixed, as white pine, oak, maple, hickory, button- 
wood, elm, beech. The length of logs also varied from 25 ft. to 
40 ft. They were all flattened and counterhewed to an even 
thickness of 12in., leaving the other two sides rough. The 
courses were crossed at right angles; each stick was thoughly 
secured by iron rag-bolts of 18in. long and lin. diameter. 
The vertical joints were left open and filled with clean gravel and 
broken stone. Every course was levelled off with the adze, and 
then thoroughly grouted with cement grout, before the next 
course was laid down. Care was also taken in breaking the 
longitudinal joints efficiently. A solid platform of timber, 
110 ft. long, 75 ft. wide, 12 ft. deep on the river side, and 8 ft. 
on the land side, well put together in the manner described, 
offers a foundation nearly as good as rock, provided it is guarded 
against undermining. 

The result has fully justified my expectation. I have not 
been able to discover any settlement during the progress of the 
masonry ; its condition to-day proves the excellence of the 
foundation. There are 16,000 perches of 25 cubic feet, equal to 
400,000 cubic feet of solid masonry in each tower. Allowing 
150 Ib. as the average weight of one cubic foot, the total weight 
of one tower is 60,000,000 Ib., or 30,000 tons neat.» The area 
of the timber foundation being 110 x 75=8250 superficial feet, 
the weight upon each foot is 3.63 tons, or 7272 tb. or 50} Ib. 
per superficial inch. This is equivalent to a solid mass of iron 
of 15 it.deep. Now experience proves that such a weight of 
iron will be supported upon a clay floor, if its surface is well 
consolidated by stamping. In the case of high chimney stacks, 
elevated 300 ft. to 400 ft., a still greater pressure is sometimes 
produced upon each superficial foot. 

As to the strength of timber to support the above pressure, 
my own experience, often repeated, has satisfied me that good 
sound oak will safely carry 50 tons per foot, without exhibitin 
the least sign of failure, except a slight compression. The har 
and soft logs have been so intermixed, that a full average re- 
sistance is obtained. The concrete, settled down into the open 
joints by crowbars, and the copious cement-grouting of every 
course, must also be considered as an important means of in- 
creasing the supporting power of the whole mass. Cement has 
the property of hardening as well as preserving woody fibre. 
And the experience of part centuries has also settled the ques- 
tion of the indestructibility of ull kinds of timber in fresh water. 
To the weight of masonry must be added the weight cf the 
superstructure and loads. This item, however, can never ex- 
ceed 2000 tons, and consequently will only be an addition of 
one-fifteenth. ; 

On the Covington side much less difficulty was experienced in 
the foundation than on the Cincinnati side. The extensive bot- 
tom, upon which the city of Covington is built, is so much 
broken and intersected by ravines, that no subterranean water- 
courses, which have their sources in the surrounding hills, can 
reach the river front. Little pumping was required to keep the 
pit dry. After digging down through the clay and a stratum ot 
fine running sand, we reached a heavy deposit of mixed sand 
and gravel, very uniform in its composition, and this was levelled 
off 6 ft. below water mark, Some twenty iron bars of 14 in. 
round were driven down to ascertain the resistance below. ‘The 
depth of the solid shale appeared to be 11 ft. below the bottom 
of the pit. It was concluded not to sink any lower, and seven 
courses of timber were laid dowiin the same manner as on the 





loss would have been the congequence. rian consider in- 
ferior to the plan adopted, to say nothing of the loss of time. It 


Cincinnati side, 
(To be continued.) 
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HORIZONTAL ENGINE, AT THE PARIS EXHIBITION. 
CONSTRUCTED BY M. ALPHONSE DUVERGIER, ENGINEER, LYONS. 
(For Description, see opposite Page.) 
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ENGINES OF THE “FRIEDLAND,” 960 H.P.: IMPERIAL NAVY OF FRANCE. 


CONSTRUCTED AT THE IMPERIAL WORKS AT INDRET, FROM THE DESIGNS OF M. DUPUY DE LOME. 
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Tue three-cylinder engines of the Friedland, in the Paris 
Exhibition (824 in. cylinder, 4 ft. 6 in. stroke), were described 
in considerable detail in ENGINEERING of May 10th and May 
17th last. The cranks are set at 120° apart. The full-pressure 
steam from the boiler is admitted only to the middle cylinder, 
and at one-third stroke is expanded into one of the other cylin- 
ders of equal size. When the second piston has also made one- 
third of its stroke, the admission to it is shut off, and the steam 
then remaining in the first cylinder is again expanded upon the 
other or third piston, then at the beginning of its stroke. The 
valves are worked from a shaft over the main crank-shaft, the 
former driven from the latter by a pair of spur wheels of equal 
diameter. Inother respects the engines have much in common 
with Maudslay’s double piston-rod engines. 

The objection to this type of engine—and it is a grave one— 
is that, practically, the amount of expansion, and therefore the 
total power, can be but little varied to suit the varying require- 
ments of the work. To English eyes this must appear a well- 
nigh fatal fault, and so long as the French adhere to this type 
of engine, so long may we expect to sail round .and ram their 
ships in case of war with our faithful allies. The Creusot 
Company exhibit a set of three-cylinder 960 horse engines, of 





much the same design; and Mazaline, of Havre, has also worked 
to it in engines for the French navy, the design being that of 
the ‘type Marengo.” The general structure of the engines is 
sufficiently described by the engravings. 








DUVERGIER’S HORIZONTAL ENGINE. 

WE give, on the opposite page, engravings of a horizontal 
engine, constructed by M. Alphonse Davergier, of Lyons, which 
was engaged by the Imperial Commission te-furnish power to 
Classes 50 and 51 of the Paris Exhibition, This engine 
embraces many peculiar points of arra' ent and construc- 
tion, and these we intend to describe in detail next week, when 
we shall give further engravings, showing the valve gear, &c. 








Water Suppty.—A correspondent of the Times; paying 
the Grand Junction Water Company 11/. a year for his water, 
states that on eight days in May last he received no water. On 
one occasion the interruption extended over four days, and on 
another for three days. 
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Exports or Rartway Iron.—The exports of railway iron 
from the United Kingdom were pretty well maintained in May. 
having amounted in that month to 65,412 tons, as compa 
with 67,749 tons in May, 1866, and 47,245 tons in May, 1865. 
In the five months ending May 31 this year, the total exports 
in this branch of the iron trade were 199,287 tons, as compared 
with 203,552 tons in the corresponding period of 1866. The 
exports have, however, only been maintained in the increasingly 
large deliveries made to the United States, which amounted to 
87,299 tons to May 31 this year, against 43,666 tons to the 

ding date of 1866 and 12,288 tons to the corresponding 
date of 1865. -- “ - ° 

Sues Burtt.—Of*the vessels above 50 tons built in the 
year 1866, 121 of 68,134 tons were built at the port of Glas- 
gow, 149 of 59,254 tons at Sunderland, 44 of 27,961 tons at 
Newcastle, 38 of 23,667 tons at Liverpool, 32 of 17,734 tons at 
London, 18 of 14,276 tons at Greenock, 38 of 18,548 tons at 
North Shields, and 19: of 5087 tons at South Shields, 89 of 
13,288 tons at Hull, 16 of 11,571 tons at Aberdeen, 24 of 
10,689 tons at’ Port G w, 9 of 6659 tons at Stockton, 8 of 
6559 tons at West Hartlepool, 11 of 6476 tons at Middles- 
borough, and 12 of 5997 tons at Dundee. 
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THE DRAINAGE DISCUSSION. 
To THE Kprror oF ENGINEERING. 

Srr,—Your correspondent, “ C. F. Gower,” is perfectly right 
in his letter of July 6th, by saying that provision must be made 
for the drainage of waste water. Both rain water ufter it 
has been nrixed with street dirt and household * slops ” (especi- 
ally those coming from the kitchens) retain many elements which 
forbid their discharge in such a condition in river’s ear. 

Where sewers on the old plan already exist, nothing better 
can be done than to continue to use them for these fluids, which, 
if the sewage proper is withdrawn from them, can be done 
without danger of any noxious gases arising, when the kitchen 
and street gullies are only properly trapped to detain remnants 
of food or other similar matter. As carts must be kept on 
hand in a town, any how, to remove ashes and household 
rubbish, such waste substances can be periodically taken out of 
the traps and removed by these carts at the same time without 
additional expense. The fluid will then not have any ingredients 
liable to cogil deonel the chief impurities being used up soap, 
&e., and can, without any agricultural Toss or disagreeable 
exhalations, be made entirely pure by passing it, at the sewer- 
outfall, through a bed of Spencer's magnetic carbide. This is, 
I believe, a preparation of peroxyde of iron, and has given, 
where tried for purifying river water for City Water Works, 
every satisfaction, Not only that the water is then really pure 
but the process is cheap. 

When a city has no sewers, an arterial system of earthenware 
tubes will best and cheapest remove these fluids, which then 
also can be treated ap described above. In either case, frcal 
matters must be removed by a ge te set of pipes, as in 
Menzies’s and my system, for itis only thus that the sewer gas 
nuisance can be prevented, and the full agricultural value of 
these substances retained, 

1 am, Sir, respectfully yours, 
Cuaries T. Liernur. 
2, Royal Exchange-buildings, E.C., July 15, 1867. 





To tHe Eprror or Eneiwrerine. 

Sir,—I think little need be said farther on the improvements 
suggested by Mr. Liernur. I will grant him that if he makes 
the vertical pan large enough, no refuse will adhere, but I will 
likewise add that it will require to be at least 15 in, in diameter, 
if not larger, consequently many things could be dropped down 
that would not pass through the Sin. main pipes to reservoir. 
I need not mention what these things may be, as it is foreign to 
the question at issue, namely, keeping our houses in a sweet 
state, and likewise our streets. I say, in all kindness to your 
correspondents, that dry conveniences will never be introduced 
into London, or any other large town, when the said closets are 
placed in the house. I will not say that your correspondents 
are ignorant, but I would merely suggest to them to visit a 
place of the sort in some of our large factories, which, probably, 
one thousand men daily make use of, aiid they will find, though 
the back wall may be 2 ft. from thé frumt of the seat, that it is 
covered with refuse, and it is this thatmakes dry closets very 
offensive. Such is patent to all. ‘Was once requested to 
measure the quantity of water evaporated by one of Bury’s four- 
wheeled locomotive rickers, years back. I told the locomotive 
superintendent I could not, upon whieh he got rather crusty; 
but when I stated that 1 had taken a dose of medicine the night 
before, he politely informed me that he would excuse me that 
day. Need I mention that no conveniently sized vertical pan 
would suit. The members of the Institute of Civil Engineers 
severely censured the engineer of Dundee for not introducing 
ventilating shafts in the main sewers. I beg leave to state to 
Mr. Bazelgette, the head that I presume controls our sewage 
works, that the traps are a disgrace to the age we livein. The 
town of Dundee is ided with hundreds of factory chimneys 
that will effectually draw out all the foul air, if means are only 
taken to do so. I may state that that geutleman has made ex- 
periments to that effect himself (there is nothing like reading 
up, I see, when such is not one’s vocation), therefore, I state, 
erect such shafts in convenient places in this great metropolis, 
and he wil® effectually purify and keep London in a healthy 
state, but not before all or most of the traps are closed, and the 
gullies properly made, The most economical method of creating 
a draught I will leave for a future occasion. 

And now about the “cholera epidemic.” How does it reach 
us, and how are we in a measure to prevent it? Does it come 
floating in the air? Js it engendered in our filthy sewers? 
And will some good disinfectant destroy it? If so, then dis- 
tribute such. Scour the air with, say, chloride of lime vapour, 
or some other powerfal agent; puff it all up the towering 
chimney or shaft until the atmosphere above a town is 
thoroughly am ; and if the sewers are the cause, let 
the vapour in at one end, draw it through at the other, pass it 
through the purifying furnace, and let it go purified to the 
clouds; and where the shafts reach up as high, or nearly so, 
as the one at St. Rollox Chemical Works, at Glasgow, there is 
no fear of the slight smoke that may issue at the top troubling 
us, Your correspondent, Mr. Gower, is perfectly correct that 
the refuse from gas, chemical, paper factories, &c., kill the fish 
and pollute our rivers. When nothing but house refuse was 
precipitated into our rivers, of a sufficient breadth and current, 
there were lots of fish—that will not kill them, neither will it 
the scavengers of the ocean. “QO. 0.” sends greeting to “ O.,” 
and begs leave to state he is a little wrong, as rain water is soft, 
and that in a wellis hard; and in bidding adieu to Mr. Liernur 
for the present, I say, use the stuff for manure. I have done 
so on a small scale myself, and used to ken brawly how to cut 
and plant potatoes with the stuff, but it had an unco smell. I 
monty hinted at the expense of doing so on large farms, but if 
farmers are contented, so am I, and think I can yet let him see 
how to collect it far out at sea. 

Respectfully yours, 
0. 0. 

P.S.—You drew attention some time back to the bricks at 
the docks down at the Isle of Dogs. Look to the rubbish the 
sewers of Southwark are being built with; they have the con- 
sistency of dry mould, pressed together without passing through 
akiln. Why they are cracked, ill-shapen; some have large stones 
imbedded in them; they are soft and f avg crumbliug away 
before our very noses. those who doubt look themselves. 





To rue Eprror or ENGINEERING. 

Srr,—Having once undertaken the advocacy of Captain 
Liernur’s system for removal and utilisation of faecal matters, I 
cannot do otherwise but answer the objections of your corre- 
spondent * O. O.” Linust, however, contess to a great dilike in 
doing so, on account of his hiding himself under initials, and 
being evidently afraid or ashamed of putting his name and 
address under his curious productions. How doI know that I 
am not answering some poor lunatic, indulging, with the con- 
sent of his keeper, in a little harmless literary amusement? or, 
perhaps, some innocent schoolboy who merely likes to see others 
spar and kick and fight shadows? Surely his singular letters 
might well warrant such a supposition. There is nothing more 
irksome than to fight an individual whom you eannot well hit 
back, or, which is the same thing, to answer the wilful represen- 
tations of an irresponsible anonymous seribbler. When, on the 
contrary, your adversary comes out boldly and shows his face 
like a man, you cannot but respect him, and treat him ac- 
cordingly. 

I can well understand Captain Liernur’s statement to Mr. 
Taylor, “ that he would be glad to come to Romsey and take a 
“glass of wine with him.” He evidently appreciates Mr. 
Taylor’s gallant facing the attacks made on that unlucky British 
Guano scheme, and feels that, though this process is not all 
that could be desired, still its inventor, as his letters show, is a 
man and a gentleman. The case is. just the reverse with 
“QO, 0.” Not only that he persistently hides himself, but he 
wilfully misrepresents. His description of Captain Liernur’s 
arrangement is untrue, and no engineer could possibly so mis- 
understand the matter. 

It would be hopeless to follow “O. 0.” through his twisted 
sentences, obscure allusions, and myst*fying entanglements, and, 
therefore, I cannot better refute “0. 0.’s” misrepresentations 
than, instead of specially answering him, by simply giving your 
readers a brief description of that portion of Captain Liernur’s plan 
which he has made reference to, namely, the privy arrangements. 
Under the seat there is a short wide tube without bottom, made 
of white stoneware. This tube, or funnel, is so shaped that 
the excreta cannot strike its sides, the rear being bent far back 
and the front part having a gentle slope ; the opening of the seat 
being, besides, smaller than the upper circumference of the 
tube, falling excrements cannot but pass free through the 
lower end. This short funnel debouches into a vertical pipe 
leading into a cast-iron bend below, and being likewise large 
enough for allowing the excreta to fall without striking the 
sides of this pipe, there is never any water required to wash 
or rinse the funnel and vertical pipe, because never can any 
matter possibly adhere to either. 

The excreta dropping down directly into the bend from a 
height more or less great, pound themselves into a mass of uni- 
form consistency, which, on account of the large preponderance 
of urine, will at once be turned into a thin slimy slush, the 
paper mixed with it giving it a certain cohesiveness just suffi- 
cient for easy removal. ‘This mass collects during the day in 
the cast-iron bend above alluded to, which is syphon-shaped, and 
placed just vertically beneath the opening of the privy-seat, the 
lower end of the bend connecting with a pipe which leads into 
the subterranean street-main. Where this pipe crosses the 
side-walk a valve is placed, the normal condition of which is to 
be aiways shut, hence there is no draught upwards. Now 
when a vacuum is made on the rear side of this valve, and 
the valve is suddenly opened, the result will be that the 
liquid fecal mud will be forced by atmospheric pressure out of 
the syphon, through the pipe, past the valve, right into the 
street-main and subterranean reservoir connected therewith. 
The valve, by means of a stout lever, is opened and shut again 
as quickly a8 aman can do it—the quicker the better, a mere 
second being sufficient, as repeated trials have shown. The 
operation corresponds exactly to the discharge of an air-gun. 

When nothing has been collected in the syphon, air alone 
will rush in and assist in propelling forward the matter collected 
in the main. From the valve, the pipe and main are laid with 
a constant descending gradient to the street reservoir. In the 
“main” the exeretze will move downward by gravitation as in 
Menzies’s system, until, by the opening of a valve, a sudden 
pressure is brought to bear on the mass and push it through. 
The air is used here to supersede water and to prevent stoppages ; 
it is admitted by a pipe which immediately connects with the 
large vertical privy pipe, and is prolonged up to the roof of the 
house. 

When the cover of the privy-seat is removed, a draught of 
air sets in downward through the funnel, and then upward 
through the air-pipe above the roof, and thus removes whatever 
slight exhalation may arise from the fresh excretw below. 
Trials have repeatedly shown that all matter collected in the 
bend of the syphon is completely removed by the sudden rush 
of air when the street valve belonging to that house is opened. 
Past the valve, some of the matter may collect at the bottom 
of the pipe, and may even, as in Menzies’s system, nearly or com- 
pletely fill it up; but the moment a valve is opened, that matter 
will of course be driven towards the reservoir by the powerful 
and never-failing agency of atmospheric pressure. 

To maintain the vacuum in the reservoir and street mains while 
the various valves belonging to the drainage group (of which the 
small reservoir forms the centre) are consecutively opened, the 
steam-engine continues to work the air-pump, while the sewage 
labourers are engaged in their work of opening and shutting 
valves without allowing a moment's loss of time between the 
up and downward move of their levers. Thus if there is any- 
thing in a syphon it will be removed without fail; if not, the 
street main will only so much the quicker be cleared out. 

Captain Liernur’s system is precisely like that of Mr. Menzies, 
with this most valuable difference, that pneumatic force instead 
of water is used for flushing the sewage pipes. This great im- 
provement, in the first place, saves expensive water, and, in the 
second, prevents the dilution and consequent spoiling of the 
manure; it besides—and this is no mean consideration—avoids 
the deep location of pipes, which is indispensable in. Menzies’s 
system, to obtain sufhctent hydrostatic head. The principle is 
undoubtedly good and correct, and there is no earthly reason 
why it should not be executed and accomplished just as pro- 


The manure obtained is, in the shortest and straightest way 


possible, collected in handy air and water tight barrels, which, 
upon the advice of practical farmers, are made to contain just 
5 cubic feet, weighing in all some 345 1b, Such a barrel is 
laid upon a little wagon or cart, and thus drawn over the land 
to be fertilised. The excreta, by repeated violent churning and 
moving, through atmospheric pressure, has acquired an uniform 
fluidity, and, therefore, flows easily and evenly from the barrel, 
through a short pipe strapped to it, into thefurrows. By turning 
be pipe slightly to thie right or left, the labourer may deposit 
manure between the wheels‘of the cart wherever he pleases. 
By a small regulating valve the manure stream can be made as 
thin or thick as required. If the soil is light, a little ploughshare 
fastened to the same wagon can easily nake the furrows for the 
reception of the manure; if, on the contrary, the soil is heavy 
and sticky, offering great resistance, a separate plough must 
drive abead. In either case the manure is mixed with freshly 
ploughed land, and covered immediately afterwards by means ot 
a small scraper, or any other light contrivance, fastened to the 
rear of the wagon, so as to follow the stream. The reasons for 
all this are ohvious to every unbiassed mind. 
_ There is nothing whateyer in the-whole arrangement which 
is not perfectly simple and practicable, as even the most stupid 
farmer’s lout understands to driveva little eart from which 
manure thus flows... Any:arable land. of sufficient stability to 
sustain a wagons fit for this simple way of manuring. Any little 
farmer’s cart.cam be made to serve this purpose, and no 
English farmer is so stupid as. not to see at once, that to 
lay a barrel on a small cart.and drive it over the land in the 
manner indicated is a far better way of handling manure, and 
mixing it with the soil, than the old fashion of first collecting the 
material on a-dungheap, then carting, earth to it to absorb the 
gases, then after a while shovelling the compost back again into 
carts and driving these over the land, then sbovelling it once 
more out of the carts and spreading it over the soil as far as his 
arms can throw it, and then at last ploughing it in. What an 
amount of heavy labour will-be saved by Captain Liernur’s 
simple process! But “OQ, Q.,” who, to judge by his twisted 
language, seems to be fond of complication, will of course 
ro the good old-fashioned style. There is no accounting for 
taste 

It is evident that. in the old mode, the-farmer has to cart the 
manure over the land anyhow, whilst in Captain Liernur’s 
plan: the labour of carrying earth and the manure itself fore 
and backwards and handling both half a dozen times is saved; 
and therefore the latter mode is by far the simplest, and should 
be adopted by all progressive farmers. 

I have not written this explanation for the satisfaction of 
“OQ. O.,” whose lucubrations would really not be worth that 
trouble; but I deem it just that such a sensible, simple, and . 
practicable scheme, within reach of évery one both as to under- 
standing and means of adopting it, should not be so grossly mis- 
represented as, for some reason best known to himself, has been 
done by our friend, O. O. 

I am, Sir, yours respectfully, 
Frep. C. Krepp, M.1LR. 
6, Graham-terrace, Ridley-road, Dalston, July 10, 1867. 





THE CORLISS ENGINE. 
To. THE Epiror or ENGINEERING. 


Str,—I have been ‘an attentive reader of the controversy 
about the Corliss engine which has been going on in your pages, 
and I agree with your correspondent “ Anonymous,” in the 
opinion that much needless acrimony has been imparted into it. 
Mr. Salt’s testimony in favour of the Corliss system is tu the 
point, so far as it goes; and no doubt he must have thought 
favourably of the “ rattietrap.” valve-gear (as he cerms it) before 
he consented to adopt it. But I cannot at all acquiesce in the 
justice of the remark you append to the correspondence, that the 
onus probandi rests upon those who think unfavourably of this 
system to make good their objections, the fact being that the 
onus lies upon those who advocate this novelty to show that it 
is really better than existing systems. All innovation upon 
established articles of belief is very justly subject. to challenge 
and doubt, and if it has any valid title to the public confidence 
and approbation, it ought to be able to exhibit such reasonable 
grounds for acceptatiou as will be conclusive in the estimation 
of informed and unbiassed ininds. But it is rather a novel 
doctrine to maintain that no one is competent.to give an opinion 
upon a new engine or machine unless he has first made or 
worked a similar one, as if all the knowledge acquired of engines 
in general was unavailing in illustrating the qualities of some 
particular one, ard as if, in judging of mechanism, there were 
no such thing as general princi les at all. If the Corliss engine 
finds it necessary to shield itself from criticism by a plea such 
as this, the circumstance is tantamount to a confession that it is 
unable to stand against independent criticism at all, since on 
what other ground could it claim to be judged only by its dis- 
ciples and supporters? But not only would such a plea, if 
urged, be unwise, it would be wholly unavailing; and there is 
enough mechanical intelligence and independent engineering 
thought in this country to upset the verdict of any partisan 
jury who arrogated to themselves the exclusive possession of 
the knowledge necessary to discuss such subjects. Should you 
think proper to close your pages against the comments of all 
those who are unable to profess their faith in the Corliss system. 
other channels of discussion can no doubt be found; and it is 
incumbent upon those who advocate that system, either to show 
that it possesses points of superiority heretofore unattained, or 
to recede from the exuberant pretensions to excellence they 
have set u 

It is maintained by those who have been unable to discern 
the superior advantages of the Corliss system, that the valve- 
gear is complex, noisy, and a *‘ rattletrap,” which must either 
impose a low speed on the engine or else soon wear out. Mr. 
Sult says he drives his engine at a high speed; and no doubt 
any engine may be driven at a high speed for a time. But 
if the engine is ill adapted by the peculiarities of its construction 
for high speed, will not rapid driving increase the wear? And 
can any engine be well adapted for high speed, the gear of which 
is complex, and works with noise and concussion? It is true 





there may be compensating advantages to these drawbacks, and, 
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after all, if some momentous benefit is realised by this method 
of construction, the balance may be in favour of the system. 

Now, there is no difficulty in making engines work with any 
desired equability. For some purposes great equability of motion 
is of little importance, But, where it is desirable, it can be 
obtained to any required degree of precision by using a sensitive 
governor, a heavy flywheel, and a swift piston. It is not 
necessary, therefore, to employ a complex valve-gear for the 
attainment of any such object as this, and the main parpose 
of the Corliss arrangements appeats to be economy of fuel. It 
will. be proper ‘therefore to inquire what is the amount of 
economy obtained by the Corliss plan beyond that subsisting in 
other engines. It appears from the letter of Mr. Inglis in your 
last number—and the same thing has also been stated by other 
persons—that the consumption in the Corliss engines is about 
24 1b. of coal per indicated horse power per hour; and although 
we have no evidence adequately vouched for of so small a con- 
sumption, I am disposed to believe that this performance is not 
overstated. In many of the Cornish engines the consumption, 
however, is less than this. But dismissing those engines, which 
are single-acting engines, as not exactly comparable with the 
Corliss ones, and taking the case of ordinary rotative engines of 
moderate size, it will be found that the economy attained by the 
Corliss arrangements is not singular or unprecedented. On the 
contrary, it will not be difficult to adduce cases where the old- 
fashioned Boulton and Watt rotative engine without novelties in 
the arrangements at all is-able to work with still greater 
economy than the Corliss even claims. For examples of such 
engines it is not necessary to go further than the New River 
Works, where several double-cylinder engines by Simpson and 
Co. and several single-cylinder engines of the common type by 
James Watt and Co. are regularly at work, and both of which 
varieties of engines, with the same measure of expansion, are 
found to work with equal economy. Some years since the late 
Mr. Joshua Field was professionally employed to ascertain the 
perforinance of some of these engines, when he found the duty 
to be 103.9 millions of pounds lifted 1 ft. high by 112 Ib. of 
coal. But the Corliss engine, according to its own advocates, 
gives a duty of only 78.7 millions of pounds raised 1 ft. high by 
112 lb. of coal, so that, on this showing, the Corliss engine burns 
one-third more coal than some ordinary engines heretofore in 
use. Wherein, then, is the compensating benefit of the system ? 
If it is more complex than the old system, more liable to injury 
or derangement, and less economical in fuel, on what con- 
ceivable ground can its adoption be recommended? If, in spite 
of seventeen years of such argument, it has nevertheless 
gained a prominent position abroad, what does that prove? 
Only that the short-lived enthusiasm of ignorance is yet alight ; 
that there are people who will have a new fashion, though it 
should be a worse; and that there are still persons in the world 
whom nothing short of their own painful experience will finally 
teach. 

Tan, &c., 
A Crvit ENGINEER. 





To tHe Epiror or ENGINEERING. 

Srr,—Permit me to occupy a small space in your columns 
to reply to Mr. Douglas’s letter in your paper of the 5th instant, 
and also, with your permission, refer very briefly to the letters 
published in last week’s paper. 

Mr. Douglas says I am despondent; I, on my side, think him 
over-sanguine as to his discovering the beaw ideal. of steam- 
engines. 

If he has found perfection, I have not ; and this may, in some 
measure, account for the difference between his views and mine. 
He says I approve of the principle of the Corliss engine. I con- 
fess it never entered into my head that any new principle was 
in question; all that the Corliss engine does has been done, 
more or less well, before; the only. novelty being, as he calls it, 
the “unfortunate valve gear.” In it I count no less than 
eighteen pins and joints, exclusive of those in the governor itself 
—ten to work the valves, eight to connect the governor. Now 
these same pins, however carefu'ly fitted and hardened, are of 
all parts of a steam-engine those most subject to wear, and 
require to be replaced before any others show the like symp- 
toms. When, therefore, I see the ordinary difficulty increased 
to such an extent, I may perhaps be pardoved for entertaining 
doubts as to the durability of the arrangement. 

Then, as.to the disengaging of the valve-rods, it appears to 
me highly probable that in a very short time the square and 
sharp edges of the projecting pieces on the springs must become 
rounded off, and leave a certain amount of play between them 
and the notches into which they fall. 

Your correspondent, Mr. Inglis, in speaking of the engine 
referred to by Mr. Gill, agrees with me that the increase of 
power mentioned could not have been due to the superior cut-off 
valves. Of course not; he, however, makes no attempt to 
explain the anoinaly pointed out by me. 

I am, Sir, your obedient Servant, 
Joun PINCHBECK. 

27, Leadenhall-street, E.C., July 15, 1867. 


To THe Eprror or ENGINEERING. 

Sim,—As your correspondent ‘‘ W. H. N.” asks me to explain 
the meaning of working “ night and day,” allow me to explain 
to him that it means “day and night.” The engine referred 
to in my letter of 2nd inst. commences its week’s running aboat 
one o’clock in the morniug of Monday, and runs on till a late hour 
on the Saturday following, only stopping for oiling, or any other 
necessary purpose, within these periods. As most of our great 
industries are only carried on for ten hours out of the twenty- 
four, I think I was justified in saying that in three and a half 
years this Corliss engine worked equal to seven years’ running 
of an ordinary factory engine. 

Here are the terms in which the proprietor of this engine has 
written down his opinion of it after the above period of trial: 
“Every paper-maker who has seen it has been astonished at 
“the work it does; if I had to put up another large engine, I 
“would rather pay a good price for a Corliss than accept one on 
“‘any other principle for nothing.” 

At present I am putting in a 24 in. Corliss cylinder to a 
modern beam-engine, in London, which has now a slide-valve 





haps, care to see this when finished, as I verily believe ignorance 
is at the bottom of their opposition. 
Bowing to your advice as to brevity, I must not dilate on 
the simplicity of ‘‘ Observer” in mistaking for a Corliss enffne 
an engine with quite different gear and poppet valves in 
the Swiss annexe. I trust he will repent his rash condenmna- 
tion before he passes that bourne from which no traveller re- 
turns. 
I am, yours truly, 
Rosert Dovatas. 
Dunnikier Foundry, Kirkcaldy, July 16, 1867. 


To THE Eprror or ENGINEERING. 

Srr,—Would it not assist the evidence respecting Corliss and 
other engines designed to effect economy in fuel, &c., if Mr. Salt, 
whose letter appears in your paper of the 12th inst., will obtain, 
for the benefit of your numerous readers, reliable information 
from the engine he names (as having “22 in. cylinder, 3 ft. 
* stroke, 100 revolutions, and 100 lb. steam pressure in the 
‘* cylinder,” and cut-off at any part of stroke) as to the respec- 
tive merits of condensation and non-condensation, either with or 
without superheating; in other words, what is the consumption 
of fuel per horse power per hour in this engine, with 100 lb. 
steam pressure in the cylinder, when producing an effettive 
vacuum therein by condensation; and also the fuel consumed 
under the same circumstances, excepting that the steam is 
allowed to be discharged into the atmosphere at atmospheric 
pressure; and, further, the fuel expended when the pressure in 
the cylinder is 115 1b., to make up for loss of atmospheric pres- 
sure by condensation, the pounds water evaporated per pound of 
good coal at the same time being stated ? 
Will Mr. Salt also kindly state what pressure he will use in 
his boilers, and what pressure he will admit into the cylinders, 
of the “four large beam engines in course of alteration to the 
“ Corliss system of valve- gear” ? 
The attention Mr. Salt has always devoted to subjects of 
engineering interest, together with the ample means at his com- 
mand, must be my excuse for pressing these questions. 

Yours truly, 


Leeds, July 17, 1867. Economy. 








THE CORLISS VALVE GEAR. 
To THE Eprror or ENGINEERING. 

Sir,—We scarcely need Mr. Inglis’s assertion to believe that 
“in the operation of the Corliss engine there is no mysterious 
“principle concerned.” Nor is the consumption of coal he 
mentions exceptionally low, as many well-authenticated ex- 
amples will prove. No doubt 640 feet of piston speed is very 
good, but many engines hot on the Corliss system are working 
as fast, or faster, without noise or shock. I doubt how long 
the engine will work at that speed, and Mr. Inglis also mentions 
that this engine is not yet at work. 

As “in the working of the Corliss engine there is no mys- 
‘“*terious principle concerned,” perhaps Mr. Inglis will explain 
how it can be “ that a Corliss valve engine of the same size 
* cylinder, and with the same pressure and speed, can do the 
‘“* work which an ordinary slide-valve engine will fail to accom- 
“ plish.” I see nothing in the Corliss system which would 
render this at all likely. 

I conclude that your correspondent ‘‘ Anonymous” is not an 
engineer; his letter is very unlike the production of one of 
these “obstinate, obdurate, in fact, iron and steel” class of men 
he so cleverly pictures. And were he an engineer, he would know 
that “ massive. framing,” “ greater length of stroke,” and 
** well-balanced” valves, upon which he bases his opinion of 
alleged superiority of the Corliss system, are not peculiar to 
that system, nor are they novel features at all. 

It 1s very little to say in the engine’s favour that “the wear 
‘and tear during the first two years of its working is prac- 
“ tically né/,” since the same may be said of almost every well- 
nade engine, nor does his comparison of the engine with the 
one displaced count for much in the way of additional evidence, 
as that is the same example instanced by Mr. Gill, and I fear 
that “‘ Anonymous’s” comparison may be as exaggerated as the 
tone of his letter. Such an engineer as he mentions must be a 
very useful man. If it be such a ‘pleasing labour of love” to 
examine one “idol,” what would he feel if he were to examine 
the Pantheon to be put up at Saltaire? 

With regard to your appended note, I scarcely know how to 
construe it. Allow me to say that as ‘‘in the working of the 
“Corliss engine there is no mysterious principle concerned,” I 
do not think it needs ‘t extended experience” of that engine to 
enable one to form an opinion of its merits. However, I may 
mention that I have carefully watched the working of these 
engines, and have seen them both at home and abroad, and am 
certainly in a position to show that engines without Corliss 
complications, have long been able to perform all that the advo- 
cates of that gear assert that engines possessing it are able to do. 

I am, Sir, 
July 16, 1867. W. H.N. 


THE NORWEGIAN RAILWAY SYSTEM. 
To Tue Eprror or ENGINEERING. 


S1r,—While acknowledging the very able manner in which 
the 3ft. 6in. railway system, as adopted in this country, has 
been illustrated and described in your journal, I beg permission 
to draw your attention toa few minor points in your description, 
for the correction of which, in a future number, I should be 
obliged to you. 

The length of sleepers is stated to be 5ft. 7 in., which, ac- 
cording to my French description of the line, as given to you, is 
the length given. This, however, is an error which I had not 
observed before I saw your figures, their length being 6 ft. 7 in. 
With regard to my introduction of spring cushions or india- 
rubber pads on the axle-boxes, my object has principally been 
that of easing the action of the rolling weights over the road, and 
thus in some measure reducing the wear and tear on rails and 
tyres, which is of great moment with us, principally in winter, 
when the hard frozen road proves most destructive for both. As 
a proof of this I may state, that the constant use of our wheel- 











and variable cut-off. Some of your correspondents may, per- 





in summer they have comparatively easy work; now this I 
attribute to the entire absence of elasticity in the road, and my 
object in the use of these cushions has been to remedy in some 
measure this entire absence of elasticity in the road, and its 
effects upon the rolling weights on it, the springs alone not 
being quick and sensitive enough to effect this object, and 
remove the jaring action so well known in winter. 

As I told you personally, my experience with this has been of 
too short a duration to give decided data of the results; yet 
from our trials we have every reason to expect much satisfaction 
from their use, the erection of the rolling stock being now very 
similar to that where Attock’s body springs are used, but the 
spring cushions being applied wnder the framing, or immediately 
above the axles, are therefore more effective in reducing the 
wearing action, and at the same time are equally applicable to 
the whole stock. 

In conclusion, allow me, Sir, a few words upon the mooted 
question of gauges. Although I agree in the main points of 
your remarks, you do not, in my opinion, give suflicient allow- 
ance or qeeunensyn for the use of any other than the ordinary 
gauge. You will surely admit that, when circumstances such 
as an already developed system of the 4 ft. 83 in. or any other 
gauge do not prevent it, another system of gauge, such as the 
3 ft. 6in., can undeniably, from its smaller proportions and its 
greater pliability in following the course of the country, be made 
at a less cost than a broader gauge, and therefore be a fit and 
proper one, when proved to be proportioned and sufticient for the 
requirements of the country. 

Believe, me, Sir, yours truly, 
' C. Pray. 

Fra Jernbane-Direktoren, Kristiania, July 11, 1867. 








ASSISTANT ENGINEER’S AND DRAUGHTS- 
MAN’S BENEVOLENT ASSOCIATION. 
To THE Eprror or ENGINEERING. 

Srr,—I am glad to see the above society appears in a fair way 
of being put in working order. Could we not have branches 
established in the various manufacturing towns throughout 
England ? 

I should be glad to hear if Mr. Bancroft (the first Lewprw d 
has given this a thought, or any other particulars he may thin 
worthy of communication. 

Manchester, July 15, 1867. W. G. B. 





To Tax Eprror or ENGINEERING. 

Sir,—It is now about nine months since the above society 
was first suggested by R. M. Bancroft, and I am glad to see it is 
likely to take root and flourish. 

I should like to ask the proposer, Mr. Bancroft, through your 
columns, how he intends to deal with country subscribers. 

By putting this in your next issue, = will oblige, 

Yours, &c., 
Derby, July 15, 1867. AN ENGINEER. 
[ We know nothing of Mr. Bancroft nor of his scheme, and we 
think that draughtsmen will do well to await the co-operation of 
gentlemen of well-known standing and respectability before sub- 
scribing to such an association.—Ep. E. 


THE ENGERTH ENGINE. 
To THe Epiror or ENGINEERING. 


Monstevur,—Le numéro du 14 Juin de votre intéressant 
journal a publi¢, sous le titre ‘‘The Engerth Engine,” un 
article fort judicieux. 
Permettez-moi seulement d’y rectifier une Iégére inexactitude. 
Aprés avoir rappelé la transformation opérée dans les machines 
Engerth du Semering, |’auteur de l'article ajoute: 
“ Soon afterwards, the altering of Engerth engines got into 
“fashion. The Chemin de Fer de l’Est in France altered its En- 
“ gerth locomotives in a similar manner.” 
Le découplement du tender, avec application d’un lest & 
l’avant pour assurer une bonne répartition, a commengé sur le 
chemin de l'Est, non pas quelque temps aprés Uopération analogue 
faite sur les machines du Semering, mais un an avant qu'il en 
Sut question sur cette ligne. C'est dans le mois de Juillet, 1809, que 
j'ai provoqué, de la part de la compagnie de |’ Est, la transforma- 
tion d’une de ses vingt-cing machines Engerth en machine lestée 
avec tender indépendant, et j'ai fait conuaitre les résultats de 
cette expérience dans l'article inséré aux ** Annales des Mines,’’ 
téme xvi. (be série), 1859, page 141, sous ce titre, “* Examen 
et Transformation des Machines Engerth,” par M. Couche, 
Aujourd’bui, toutes les machines de I'Kst sont transformées, 
L’expérience m’a donné _ complétement raison pour que je 
ne tienne pas & revindiquer l’initiative d’une opération qui avait 
donné lieu d’abord a tant de critiques, et qui a été sagement 
imitée au Semering. 
Agréez, Monsieur, l’assurance de mes sentiments tres distin- 
gués, E. Coucnu, 
Ingénieur en chef, professeur & |’Ecole des Mines, 
membre du jury international, rapporteur de la 
classe des Chemins de Fer a I’Exposition de 1867. 
Paris, le 15 Juillet, 1867. 








VELOCITIES OF SHOT FROM AMERICAN 
ORDNANCE. 


To Tux Eprrox or ENGINEERING. 


Sir,—With reference to my letter published in your number 
of May 24th lust, enclosing results of some experiments made 
with American ordnance, my attention has been drawn to your 
note appended to these experiments, expressing doubts whether 
the initial velocity of 1572 stated in connexion with the kind of 
powder employed—the ** Hazard”—was ever obtained, and it is 
explained that this is only a conventional number well known 
to artillerists as expressing the strength of this class of powder, 
as may be inferred from the fact that in all the experiments, and 
with ail the different charges and calibres, the number express- 
ing this conventional velocity is precisely the same—a result not 
likely to occur, and, indeed, impossible to happen, in the experi- 
ments recorded. The American service it is represented is very 
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strict in determining the kind of strength of powder used in such 
— - is known to the ne certain marks 

ways reported in reporting experiments with target practice ; 
and during the experiments at the Washington navy yard, the 
initial velocity actually attained by the shot fi no part of 
the investigation, which was limited to the discovery of the 
power of certain mys) ery by a given weight of powder of 
a given strength as indicated by a number expressing a conven- 
tional velocity to pierce the target. The a tual velocity may be 
deduced with sufficient accuracy for ordinary purposes from 
the weight of shot, diameter and length of bore, charge and 


strength of powder. 
I am, Sir, &, 
Jaly 17, 1867. Joun Bourse. 








MONITORS. 
To tue Eprror or ENGINgERING. 


Sir,—It is hardly necessary that I should take much notice 
of the minute carpings of Mr. William Watt, C.E., of Washing- 
ton city, at the exposition I have laid before the public of the 
superior advantages of the monitor system of construction in 
ironclad vessels. No doubt if Mr. Watt thought he could 
answer any of my arguments he would have made the attempt; 
but, declining that task, he expends his ingenuity in the manu- 
facture of insinuations.- Now it in no way concerns any of my 
statements, whether the machinery of the Dictator is bad or 
good, or her speed great or small. I stated that her armour was 
thicker than that of any of our own ironclads, and that it was 
only by the monitor method of construction that great thick- 
nesses of armour were sustainable. I objected to the Dunder- 
berg in common with our own war vessels as being too thinly 
plated, but I never imputed imbecility to Mr. Webb, the designer 
of that vessel, any more than I did to the designers of our own 
ironclads, many of which are excellent specimens of construc- 
tion, but are nevertheless too weak to repel the ordnance of the 
present day. I do not suppose that Mr. Watt or Mr. Webb himself 
would claim for the Dunderberg the attribute of beauty. On 
the contrary, she is a kind of “monster of the deep,” and 
although the construction of such monsters is not only excusable 
but commendable where greater efficiency can be shown to 
arise from the irregularity, yet it is undeniable that in the case 
of the Dunderberg there is not even as much strength as in 
some more symmetrically formed vessels. Mr. Watt states that 
the armour of the Dunderberg is 4}in. thick, and he censures 
me for not having informed the public that 3 ft. below the sur- 
face of the water the armour of the Dictator and Puritan is 
only 2in. thick, within 2 ft. of the surface only 3in. thick, and 
within 18 in, of the surtace only 4in. thick, such concealment 
being, according to Mr. Watt, a disingenuous reservation, and 
merely one of the advocate’s tricks to which he supposes I have 
descended. To all this 1 have only to reply that it would have 
been impossible for me to have made the statement which Mr. 
Watt blames me for withholding, for the simple reason that it 
is untrue. If the armour of the Dictator had been thinner than 
than that of the Dunderberg, then she would, in this respect, 
have been a weaker vessel, But where the main desideratum 
is the power of carrying thick armour, I cannot see how the 
Surebisben , with her 4}in. armour, if that is the thickness, 
can be preferable to the Dictator, with her 10} in. armour, if 
that is the thickness. Now the true thickness of the armour 
of the Dictator, which is 10jin., is shown in the tranverse 
section of that vessel, published in my “ Treatise on the Screw 
Propeller,” and which section was also copied into your pages. 
Any one referring to that section will see that Mr. Watt's as- 
sertion that the thickness of the armour decreases in steps to 
4in., 3in., and 2in., is quite erroneous if my delineation is 
correct ; and it ought to be so, as I obtained it from Ericsson him- 
self. If, then, Mr. Watt impugns the of that draw- 
ing, let him distinctly say so when the fact of the true thickness 
can be established by independent evidence. If he does not 
impugn the accuracy of the drawing, then let him confess that 
he has been indulging in statements which are wholly erroneous. 

But the monitor system is not to be hampered or resisted by 
such small cavils as these. Naval ordnance is growing in size 
and power, and armour, if applied at all, must be of adequate 
strength to resist these great engines. To enable the armour to 
be the thickest possible with any given displacement, the pro- 
tected area must be reduced to a minimum, and this is precisely 
what the monitor system aspires to do and practically accom- 
plishes, However or slow any individual vessel might be 
proved to be, that would weigh nothing against the system, for 
we know already that we can construct vessels that wil be tight 
and fast, whether on the monitor system or any other; and the 
imputation of any accidental defect, even if it should exist, 
would be irrelevant to the main issue. I have no doubt Mr. 
Watt would say something very severe against the monitors, if 
he could only find it to say, but the mere manifestation of a 
hostile animus will not damage the system in the public appre- 
ciation. In our own country we have begun the constraction 
of monitors at last, a result for which, I believe, we have mainly 
to thank Mr. Reed's a poe for, whatever may be Mr. 
Watt's difficulties, Mr. appears to be able to believe that, 
other things being equal, thick armour will be stronger than 
thin, and that, with a given displacement, the smaller the pro- 
tected area, the thicker the armour may be made. 

I am, Sir, 


July 15, 1867. Joun Bourne. 








BRASIER’S FLAX-BREAKING MACHINERY. 
To tue Eprror or ENGINEERING. 
Srr,—We observe in your journal of last week a statement 


that ‘ Brasier’s flax-breaking and seutching machines in the | 4), 


“ Paris Exhibition were manufactured by J. E. Hodgkin, West 
“ Derby, Liverpool.” We wish to correct this, as they were 
manufactured by us. 
We are, Sir, your obedient Servants, 
GARDINER AND MACKINTOSH. 
Railway F same New Cross, London, S.E., 
uly 16, 1867. 


MEASURING MACHINE. 


CONSTRUCTED BY MESSRS. SMITH AND COVENTRY, ENGINEERS, MANCHESTER. 
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WE give, above, engravings of a — ea, me 
made by Messrs. Smith and Coventry, of the Gresley Ironworks, 
Manchester, and used by them for finishing their cylindrical 
gauges to the standard sizes. ‘I'he machine illustrated is capable 
of measuring sizes up to 6in. in diameter or 6 in. long; and 
whilst it is strongly proportioned, it has at the same time been 
made as light as possible, so that it can be easily carried from 
ee to place, and set up by the side of any bench where it may 

required. The machine is intended for measuring by the 
sense of touch, and its parts are as follows: A and F are 
two cast-steel “feelers,” the faces of which are hardened 
and finished so as to form a pair of perfectly parallel 
surfaces. The feeler, A, is adjustable! by 3 hand-wheel, and 
screw; but when once set, it is fixed. The other feeler, F, 
is connected with a large micrometer wheel, divided at its cir- 
cumference into 1000 equal parts, every tenth division bein 
figure1. This wheel ts beg on a perfectly accurate cast-stee 
square-threaded screw, jin. diameter, this screw having 10 
threads to the inch. As will be seen by Fig. 1, provision is 
made for taking up any backlash betweeen the collar of this 
screw and the wheel. The screw works into the tube, T, which 
has an internal thread formed in it, and which is provided at one 
end with a screw-cut bush, which can be adjusted longitudinally, 
so as to take up any slackness caysed by wear. The upper out- 
side suface of the tube, T, has a Y-groove formed in it, and this 
groove is nicely fitted with a key, so that no rotary motion of 
the tube can take place. The end of the tube, T, is bored out, 
and the steel feeler, F, is carefully fitted into it, a thread being 
chased upon the end of the feeler, which fits into the tube, so 
that it can be drawn tightly into its place. The hand-wheel 
on the left of Fig. lis also connected to the feeler, A, in a 
manner very similar to that above described. 

Each ten turns of the micrometer wheel moves the feeler, F, 
longitudinally lin., one turn moves it the teuth of an inch, a move- 
ment through one of the circumferential divisions, or ress of a 
revolution, moves it ysso in., and a movement of the wheel 
through a quarter ofa division—a distance readily measured by 
pointer—moves the feeler a zs355 in. In using the machine, 
the tube T is screwed ont to its full extent, and the zero division 
of the large wheel brought exactly opposite to its pointer. The 
small wheel should then be turned so as to force out the small 
tube until the feelers come precisely in contact with each other, 
but, as this cannot be done accurately enough by sight, it is 
practically easier to turn the wheel back exactly ten re- 





volutions, = 1 in., and then apply a 1 in. standard-size inter- 
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nal cylindrical gauge. If this will just pass down between the 
two feelers by its own weight and yet not stick between them 
so as to require to be pressed through by the operator, the 
machine may be considered set, and is ready for measuring. 
To measure the different sizes, the larger wheel is turned 
to the requisite number of degrees and the smaller one is left at 
rest. 
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THE WILSON FURNACE. 


Mr. E. B. Witson, so well known as the former 
proprietor of the Railway Foundry, Leeds, is at last 
taking the iron-making world by storm with his fur- 
naces. We have published several drawings of his 
puddling, re-heating, and boiler furnaces in different 
stages of perfection, and his last and best is now work- 
ing at the Bolton Steel and Iron Company’s Works, 
Bolton, puddling iron. 

From reports before us, it appears that one of 
these furnaces, lighted at 2 a.m., July 8th, and laid 
off at 1 p.m., July 13th, made 75 heats, all pigs, con- 
suming 31,588 lb. of coal, while the pig iron charged 
was 31,788 lb., or nearly ton for ton with the coal 
burnt. And the 31,788 lb. of iron charged gave 
30,040 Ib. of yield, with 15 ewt. of scraps besides. The 
furnace was heated, ready for charging, in one hour and 
a half, with 15 cwt. of coal, not of the best quality. 
This low consumption of coal, absence of smoke, and 
slight waste of iron in puddling are remarkable, and 
are causing much inquiry on the part of ironmasters 
at the works of the Bolton Iron and Steel Company. 











Mintxe Disrricts.—The workmen of the Coltness collieries 
were locked out on Monday, and it is feared that the lock-out 
may become general in the lower and middle wards of the 
county, unless Messrs. Scott and Gilmour’s men at Wishaw, 
who have been supported in their strike by the other colliers 
resume work at the reduced rate of 4s. per day. 
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DERING’S SPRING FASTENINGS FOR RAILS. 


F/G.4. 
DOUBLE HEADED RAIL 








Fil G.2. 

















ABove are various illustrations of Dering’s spring-clip fish- 
oints, spring keys, and spring trenails for railways, as ex- 
hibited at Paris, and which replace the iron fish-joints, and the 
wooden keys and trenails commonly used on railways by 
spring substitutes of tempered steel. These expedients are not 
now absolutely novel, having been before shown in the London 
Exhibition of 1862 and the Dublin Exhibition of 1865. . But 
they will be quite new to many engineers now visiting Paris, and 
they proceed somuch in the direction in which improvement 
must follow, by the substitution of steel for wood and iron, that 
we think no apology necessary for here reproducing them. Figs. 
1 and 2 show the application of the spring-clip to both the 
double-headed sail and the bridge rail and examples of this 
method of junttion are shown in some of the railways within 
the main building. It is plain that, if it be thought desirable, 
there is nothing to —— the old joint-chair from being used 
simultaneously with these spring-clips. 


FIC.6 
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Figs. 3 and 4 are cross sections of the same rails with spring- 
clip applied ; and Fig. 5 represents a section of a railway-chair 
with spring-key applied to retain the rail, instead of the species 
of wooden key commonly used, and which is liable to shake 
loose, especially in — dry and warm weather. The spring- 
key itself is shown in Fig. 6; and Fig. 7 represents a spring 
trenail. These figures so fully explain themselves as to super- 
sede the necessity of, further description. To give efficacy to 
the spring-clip, the heads of the rails should abut against one 
another, especially if the joint be unsupported by a joint-chair. 
Probably some modification in certain of these expedients may 
be suggested to increase the efficacy. - But, as they stand, these 
devices certainly constitute a step in the right direction, and in 
some form or other they will force themselves into more ex- 
tended use. 
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RAILWAY ACCIDENTS. 
To THE Eprror or ENGINEERING. 


Str,—Few engineers will have read of the recent dreadful 
railway collision, near Warrington, without asking themselves 
what steps have been taken to prevent the recurrence of such a 
catastrophe. It appears from the details brought before the 
— that this accident is very similar to many others that 

ave happened at various times from similar causes. 

I can venture to state, the preventive for such accidents is 

simple and inexpensive. It is merely to apply some method 
of locking the switch and signal in conjunction, such as the 
apparatus invented by Mr. Owen, and described in ENGINEERING 
a few months ago, under the title of “Switch and Signal Lock- 
ing Gear.” This, if applied, would, at a small cost, render it 
impossible for the switchman to leave open the points without 
having the signals locked to danger. If this simple apparatus 

been in use at Warrington, it would, in all probability, have 
prevented the lamentable occurrence. 

It is now coming greatly into use, but unfortunately in many 
cases not until some accident of this nature has occurred to point 
out its necessity. 

Apologising for trespassing on your space, 

I am, Sir, yours obedient] 


Crumlin, Mon. Henry N. Ysvnann. 
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THE RUTHVEN HYDRAULIC PROPELLER. 
To THe Eprror oF ENGINEERING. 


Sir,—In replying to the observations which you did me the 
favour of inserting in your last issue, ‘you have stated that you 
“ attach no importance to the so-called competitive trials” of the 
hydraulic’ as against other vessels with the screw or paddle; 
but “ confine yourself to the fact that the Waterwitch showed 
“ miserably low co-efficients, and that it is clearly demonstrated 
“from the data adduced that there was an enormous waste of 
“ power in driving her.” Permit me to say that you are com- 
pletely in error in supposing - that’ the Waterwitch showed 
“ miserably low . co-efficients,” as- compared with her sister 
vessels, the Viper and Vixen, the only three vessels in H.M. 
nayy like tach-other, and*eapable of being, fairly, so compared 
with each other—in fact, they were built for the pu . The 
co-efficient of the Vixen was 299, while that of the Waterwitch 
was 342, thus showing a very much higher and better co- 
efficient than her sister ship with the twin screw. And as for 
the “enormous waste of power” that you mention, whatever 
waste there actually was, the twin screw must have wasted 
‘much more, seeing that she had such a very much worse co- 
efficient. 

I leave it for you to reconcile, if you can, ee opinions, 
founded on the evidence to which you refer, with these estab- 
lished facts. 


London, July 15, 1867. 


[On her trial in October last, the displacement co-efficient of 
the Waterwitch was 101, and the midship section co-efficient 
2933 (see ENGINEERING, vol. ii, p. 314). We leave profes- 
= to judge whether these were not ‘‘ miserably low.’ 

p. E.] 


W. B. 








THE PRIZES AT PARIS. 
To THE Eprror oF ENGINEERING. 


Srr,—I am glad you have taken up the subject of the awards 
to exhibitors at the Paris Exposition, and as a first step I would 
recommend you to publish, first, how the jurors were appointed ; 
and, secondly, who the jurors were. I mean in the c respect- 
ing machinery, engines, and steel and iron manufactures. 

In 1862 every exhibitor had a voice in the choice of his jurors ; 
in fact, they were elected by the votes of the exhibitors them- 
selves. At Paris the exhibitors know nothing about them. I 
believe the class I exhibited under had for English jurors a 
couple of artillery officers, and a gentleman who, whatever his 
theoretical knowledge mgt, has never been able to make it 
practically successful. t us know by whom we have been 
judged, let us know who appointed them our judges, let us know 
also their qualifications for the office, and then we shall be able 
to form some opinion as to the worth or worthlessness of the 


honours conferred on 
Yours meme 








Tue American 151n. Guns.—The Army and Navy 
Journal has an article on the 15 in. Rodman guns, in which it 
states that the American “mammoth” powder is so much 
weaker than ordinary cannon powder that 50 1b. of the former 
are practically equal to but 35 1b. of the latter. In the navy, 
however, the charge of ordinary cannon powder has now been 


increased to 60 lb., and in the American army, charges of 100 Ib. 
have lately been fired from these guns, giving to the solid shot 
of 450 lb. an initial velocity of about 1600 ft. per second. 





RAILWAY SPEEDS. 
To THE Eprror or ENGINEERING. 


Srr,—You have frequently urged in your journal an increase 
of speed on our long-journey railways, 5 
I enclose a tabulated statement of the present running of ex- 
ress trains to the chief towns on our nine principal railways, 
y which your readers may see what progress has been made 
towards the ultimatum propounded by you—60 miles an ‘hour 
running speed, 50 miles an hour through speed on long journeys, 
including stoppages. The Great Western still holds the head of 
the list, though it has slowed all its principal trains very con- 
siderably this season.. The South-Western, with its easy 
gradients, its splendid permanent way, and its admirable loco- 
motive superintendent, only attains a through speed of 30 to 
35 miles an hour. 
Your obedient Servant, 
Notting-hill, W., July 12, 1867. G. J. T. 
TABLE of Speeds of Express Trains to the chief Towns on the 
nine principal Railways having Termini in London. 


Great WESTERN. 

















Dis- Miles 
Name of Town. t Time. r 

ance. ul 

miles. | hrs. min 
Reading eee eve oe 36 0 44) 49.1 
Oxford mt as -- | 63h] 1 23] 45.9 
Bath on ae ae 106 2 24] 44.5 
Birmingham ... oe eee 129 8 0} 48.1 
Exeter ese ove vee 193 5 OO} 888 
Gloucester ... oe ons 114 8 20) 3438 
Birkenhead ... ine ese 228 6, 50 | 33.4 
Weymouth ... Mt eae ine 168 5 15] 32.1 
Milford ae bas Ane 285 |10 O| 285 
Penzance... aon ine 828 11 52] 27.8 

Nortu-WEsTeERN. 

Rugby ade — ati 82 2 0, 414 
Chester dee mn oka 78 4 23 40.7 
Holyhead... ooo ooo | 264 6 40] 39.6 
Edinburgh ... ove -- | 400 | 10 80] 881 
Perth hab ane oe | 4692 | 12 19] 38.1 
Glasgow see one ove 4054 | 10 42] 37.9 
Birmingham ... “as oss 113 8 0O| 87.7 
Manchester ... ote “ 1884 6 0}. 87.7 
Liverpool... et .. | 2018! & 380 | 867 
Aberdeen... eee e- | 5595 | 15 65 | 35.2 
Inverness... 6134 | 18 5 | 33.9 


Great NorTHERN. 





Peterborough see ose 764: 1 874 47.2 
Manchester ... ove ooo | 201 4 45] 42.1 
York ove eee ove 191 4 40] 40.9 
Newcastle... ioe os, [aarp 6 55 | 39.8 
Edinburgh oes «- | 8995] 10 380 | 38 
Great Eastern. 
Colchester... ‘oe one 514 | 1 15{ 41 
Cambridge... eve ove 574 | 1 80] 882 
Norwich via Cambridge oe | 126 3 380 | 386 
Yarmouth vid Colchester Ses 121 3 6385 | 33.8 
Soutu-Eastery. 
Dover ose oie dee 88 1 55-| 45.9 
Ramsgate... ove ose 97 2 50] 842 
Hastings “ne ode eae 74 2 121) 33.6 
Maidstone... an on 43 1 20] 823 





Reading wee eee ds 67 2 45) 244 
BricuTon, 
Brighton eas 


504 1 15] 40.4 
Portsmouth ... 


85 2 23) 86.2 

















Hastings ... de .. | 7 | 2 15| 338 
MrpLanp. 
Leicester eve ose ose 973 | 2 10; 45 
Leeds ooo ove | 201 4 45) 423 
Manchester ese ° 182 5 5] 35.8 
° CHATHAM AND Dover. 
Dover aoe eee ove 78 1 58| 89.7 
Clapham ove oes ood 344 | 0 55] 387.4 
Margate ove ooo 73§ | 2 25 | 30.5 
Souta-Wrsrern. 
Basingstoke ... ove oe 47i| 1 15 | 388.2 
Exeter ose eee pe 1714 | 4 58] 84.5 
Southampton eee see 738i | 2 20] 83.8 
Portsmouth ... pee tee 74 2 20) 31.7 
Weymouth ... eee --» | 1473] 4 50] 80.5 
Reading _... ae - | 44 | 1 86] 275 
CIRCULAR METROPOLITAN RAILWAYS. 
CrysTau PALACE, 
London Bridge to Victoria (express) | 17 | 0 35] 29.2 
99 » (stopping) | 17 0 55 | 18.5 
Norta Lonpon. 
Broad-street to Camden (express) 5 0 18 | 23.1 
* Kew (stopping) oe, 15 0 48) 18.7 
7” Chalk Farm (stop.) 5%} 0 25/ 13.8 





Souru-WEstTErRN. 

Cannon-street to Kensington ... | 841 0 271 189 

CHATHAM AND Dover. 

Ludgate-hill to Victoria (express) 74 
(stopping) 74 | 

Sours Lonpon. 

London Bridge to Victoria - | 81 0° 851 146 


oS 
no 
a 


| 15.6 
87 / 11.8 


” ” 


METROPOLITAN. 
Moorgate-street to Hammersmith | 7 | 0 387/ 126 
* Bishop’s-road.,., if 0 22); 1238 
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AERONAUTICAL SOCIETY OF GREAT - 
BRITAIN. 


A GENERAL meeting of members, under the presidency of the 
Duke of Argyll, took place on the 15th inst., at the ture 
Hall of the Society of Arts, for the reading and discussion of 
‘* papers” upon Aérial Navigation and the Principles of Flight. 

he French aérial screw, brought from Paris by M. Butler, 
as promised at the last meeting, was now exhibited. Mr. 
Bright claimed it as his own invention, but it failed to elicit any 
remarks in its favour as an elevating and sustaining power, ex- 
cept from Mr. Bright. 

he following communication from F. D. Artingstall, of Man- 
chester, addressed to Mr. Frederick W. Brearey, the honorary 
secretary, was read by him to the meeting. 

It may be remember that the author’s interesting experiments 
were described, under the initials of F. D. A., in the published 
Transactions of the society. 

“Since I last wrote to you, I have been thinking over the 
experiment I made with an engine and wings attached to the 
end of a movable steam-pipe (as mentioned in my first letter to 
you). At the time when this experiment was made I did not 
attach so much importance to it as you might think it deserved, 
for this reason, that I supposed the power used to produce the 
effect of flight was tremendous compared with the small weight 
raised, and therefore in this respect no better than the aérial 
serew, for this would also fly beautifully at the end of a movable 
steam-pipe, vet, in my opinion, it is not a true flight. On more 
mature consideration of what I will call the ‘* pipe experiment.” 
Tt suspect I condemned it too hastily, and that it contained the 
elements of true flight, though not well developed. The steam 
as suddenly let upon the piston through wide ports by the 
valve flying suddenly open, therefore causing the wings to 
strike the air somewhat like a hammer, or the motion in crack- 

ngawhip. This is what I call the percussive action of the 
ving. The effect of such a stroke upon the air did not give an 
} aggre for “ slip,” and the buoyant power remained longer 
than the impact of the stroke. ‘The affair may be said to have 
deen an aérial steam hammer, of which the air was the anvil and 
the wings the hammer. Perhaps on this plan buoyancy could 
%e maintained by very short strokes, and consequently with but 
tittle expenditure of power. Iam no draughtsman, but I will 
endeavour before long to send you diagrams of the “ pipe experi- 
ment,” as it will, no doubt, be interesting to the Aéronautical 
nen 5 and perhaps instructive, for I begin to think it involves 
a vital principle. 

Dr. W. Smyth, L.R.C.P. Edin., next read a paper entitled, 
“Experiments practically demonstrating the Laws by which 
Birds fly, and their application to an Aérial Machine.” 

Although it may be impossible to discover by experiments 
the estenl power expended by birds during flight, yet if we can 
determine with a good degree of accuracy the greatest amount 
of power the muscles by which a bird is enabled to fly are 
capable of exerting, we must have an approximate idea of the 
_— required to raise the bird perpendicularly from the earth, 

uring which the muscles employed in flying are put to their 
greatest strain. 

Strong-flying birds, as the piveon, are able to raise themselves 
age gg in still air, or fly at a velocity exceeding most 

irds, under which circumstances they exert their greatest 
power. During the flight of birds in a direct line, the re- 
sistance of the air is perpendicular to the surface of their wings, 
therefore neither of the pressures from either wing impels the 
bird in a straight line, but it moves in their resultant, and at a 
great waste of power. 

A strong-flying pigeon, weighing 120z., with an extent of 
wing surface of 70 in., was fixed in such a way as to permit the 
face use of its wings, an arrangement was attached to both 
wings at a known distance from the insertion of the pectoral 
muscles, and to this a dynamometer, the wings being oleed in 
the natural extended position ; a current of electricity was trans- 
mitted along the line of the nerves leading to the pectoral 
muscles; the wings were instantly and strongly flexed on the 
body, or, in other words, struck downwards as in the act of 
flying, which the strain on the dynamometer showed the power 
exerted by the muscles was capable of raising 120 lb. one foot 
high in a minute. 

ow it is to be remembered that if a falling body be taken 
as the standard by which to estimate the power necessary to 
raise the figure perpendicularly, it would require to use a power 
equivalent to 990 lb., which the pigeon certainly does not possess, 

This was not from one experiment, as the paper would seem 
to read. The strain on the dynamometer was taken at different 
points in the are through which the wing moves in its stroke, 
and the sum of all the efforts reduced to the mean for one gives 
the above sum. 

The weight of the muscles by which this weight was raised 
was 986 grains, or about 2 ounces. The weight of a steam- 
engine to accomplish the same would be about 1)1b. An 
electro-magnetic engine of any considerable power would weigh 


_— more than that of steam, while the weight of a non- 
metallic engine hereafter to be described would be about 1} 
ounce. 


The weight of the entire mechanism of the bird employed in 
flying was 4} ounces, thus leaving 6} ounces comprehended in 
the remainder. 

It has been said that the mere perpendicular impulse of a 
plane is utterly inadequate in supporting a weight in air, and 
the use of artificial wings has been repudiated by some. This 
is strictly true in regard to most adrial machines that have been 
constructed, and though we had a power equal to ten horses for 
every pound in weight, it must remain so for all others as long 
as the conditions necessary to render them effective are not at- 
tended to. 

The function of flight in birds is accomplished by means of 
an elaborate mechanical arrangement, delicately guided by ner- 
vous sensation, as the following experiments will show: 

The wings of a pigeon, dried in the extended position, can be 
attached to a spring capable of putting them in motion (for a 
very short space of time, as it must necessarily be very light). 
And though this motion may resemble very much a pigeon’s 
wings in the natural state, it will generally ve found that they 
will be unable to raise any weight whatever, perhaps, in a series 


of experiments. All at once they would seem to have caught 
the secret, and astonish the experimenter; generally, however, 
it would be only once. Now what is the virtue by which the 
pigeon is able to sustain such a weight, when the wings are 
attached to itself, and without which they can sustain nothing 
when attached to our machine? If we take the wing of a bird, 
dried in the extended state, in the hand and strike it against 
the air, by attending to the sensations communicated to our 
hand, we will feel that, during the stroke, and shortly after its 
commencement, the wing will experience considerable resistance 
from the air; in proportion as we pass this point will the resist- 
ance diminish; and when the wing is suddenly stopped, if the 
stroke has been a long one, we will experience pressure in the 
opposite direction from the column of air put in motion by the 
wing tending to impel it downwards; the further resistance 
during the extreme stroke added to this would render it utterly 
useless as a supporting machine. To derive effect, therefore, 
from the motion of a plane against the air, it is necessary that 
we should be able to arrest it directly we experience the maxi- 
mum of resistance, which will be when the motion of the plane 
has overcome the inertia of the air, as compared with its 
velocity. There is a beautiful provision for this in the wing of 
a bird, as another experiment will show. ‘The nerves of seusa- 
tion in the wings of a bird convey to the nervous centres an 
impression when their wings have attained their maximum of 
effect on the air, and this by reflex action through other nerves 
cause the muscles to arrest the wings, and bring them back for 
another effort. 

It follows that if nervous sensation preside over the act of 
flying as above mentioned, if we .impose that function flight 
must become imperfect. It is difficult in a small animal like 
the pigeon to isolate the nerves of sensation from those of motion. 
However, there are some small branches, principally concerned in 
sensation, which can be divided, and their division renders 
fight almost impossible. The motion of the wings is in no way 
impaired, the bird beats the air more violently than before, and 
sometimes as if by chance it sits the proper measure and rises for 
a moment awkwardly, but the next strokes are unguarded and 
bring it to the ground. It has become, in fact, an aérial machine. 
It is important here to notice that the wings of the pigeon are 
all this time putting an enormous quantity of air in motion, 
which is the case also with the wings attached to the spring, and 
is not so with the pigeon before the nerves are divided, even 
though it is fixed to prevent its rising. 

Next, by irritating the ends of the ends of the sentient nerves 
connected with the trunk we excite muscular action in the ex- 
tensors of the wings. 

Beyond a doubt, could we divide every sentient nerve in the 
wing of a bird, flying would be impossible with all its perfection 
of mechanism and power unimpiared. 

How much truth then is in the saying that a bird’s wings 
seem to “ feel the air,” which they actually do!—an expression 
used by Mr. Artingstall in a paper read before the society. 

In birds where the shape of the wing approaches to that of a 
plane, as the swallow and pigeon, there is a movement during the 
upward stroke, which permits the return of the wing with less 
resistance than if it were raised in a’ perfectly extended state, 
while in birds where the wings are much curved, as the heron and 
gull, no such movement exists, because the contour of the upper 
surface of the wing allows of its being withdrawn with the least 
possible resistance. ‘The upward stroke of the wing differs from 
the downward in coming more slowly to a close. Birds disturb 
the air but little even with their most powerful strokes ; other- 
wise with them flight would be impossible. 

The importance of the resistance of the air on the inclined 
angle of the wing in supporting birds during flight has been 
fully shown by Mr. Wenham, 
wing of an aérial machine, but we can determine by experiment 
for each pair of wings, according to their size, form, and power, 
the proper angle and arc at which they will be most effective. 

This must be at a great waste of power, as the conditions 
vary under which we are placed; but the same is true of every 
piece of machinery we possess. And we cannot admire too 
strongly the wonderful provision Providence has placed in the 
wing of a bird by which it is enabled, under ever-varying con- 
ditions, to fly with the smallest possible expenditure of power. 

There are three practical difficulties in the way of aérial navi- 
gation; Ist, to rise into the air; 2nd, to remain there at wing; 
and 3rd, to get down with safety. Mr. Wenham has removed 
one of them; he has placed beyond a doubt that, had we an 
aérial machine constructed with “aéroplanes,” once in air, 
provided we propel it at a given velocity, it must be self-sus- 
taining, but it never would come down without being broken to 
pieces. ‘There are a few elaborate planes by which it could be 
raised from the earth, those only possible at a very few places, 
but not one by which you could get down with safety. 

The screw-propeller has been shown to be almost useless for 
the purpose of raising a weight, and therefore it is equally use- 
less for letting down one. There remains no way but by means 
of wings to raise a body from the earth, and let it down again 
with safety. One great advantage we have over birds, we have 
a propeller superior to anything with which they are provided, 
and once in air have no occasion to use the wings, but fix them 
to act as “‘ aéroplanes.” Many persons when they calculate the 
extent of wing required for an aérial machine are confounded at 
their size. They say, why they would stretch from here to—— 
Well, even they do stretch to any place you choose to name; 
put them on, there is plenty of sea-room in the ocean of air, 
and certainly no breakers ahead. We can construct them 
lighter in proportion to their size than those with which any 
bird is provided. 

If we take a pigeon and bind its feet so as it cannot use them, 
after the first awkwardness of its position is over, it can rise 
from a stand 2in. high by the efforts of its wings. 

The following is a description of an aérial machine, the 
principle and design of which have received patent protection: 

It was discovered, after a number of experiments, that it was 
possible to explode mixed gases in elastic india-rubber cells 
without injury to them, provided they did not exceed a certain 
size, were allowed to collapse, and a lot of water admitted after 
each explosion. Now, if we take an arrangement like an 
ordinary concertina and place it in an almost collapsed position, 





place as many of those cells as possible inside, and fill the sur- 





We cannot place nerves in the’ 


rounding space with water; next, if we draw out the concertina 
a little, a small quantity of air will rush into the cells, and 
should they then be connected with a gas-holder containing 
hydrogen or coal gas, and the concertina drawn out a very little 
further, a much less quantity or gas will rush into the cells, 
Then suppose the mixed gases occupying the cells to be exploded 
by electricity, the expansion resulting from which would extend 
the concertina to its full longth, and thus become a source of 
power. It is well known how every pound of force expended on 
water is exerted on the sides of the vessel containing it, and if 
some of them be immovable they become fixed points from 
which it acts to others, and thus renders effective all the force 
resulting from the expansion of the cells, which is one small 
advantage in the face of the many obtained through Tenoir’s 
metallic engine. Sheet No. 1 shows one form the engine may 
assume. In Fig. 1 the cells are in an expanded state, and in 
Fig. 2 collapsed. The means by which the air, gas, and water 
are severally admitted and cut off can be efficiently performed 
without the use of metals. The calculated weight of a one- 
horse power engine of this description allowing one-fourth more 
than the actual sum would be 201b., which, compared witha 
steam-engine of the same power equalling 400 1b., shows a vast 
advantage in its application to aéronautics. 

The form of the aérial machine to be as shown in the photo- 
graphs, viz., cylindrieal, with hemispherical ends adapted to the 
contour of least resistance, at one end a screw propeller, and at 
each end of the body a pair of wings proportionate to the size of 
the machine. The power as described above, and applied to 
move the wings, as roughly shown in sheet No. 2. The seats to 
be movable, and placed in a single row along the bottom of the 
machine, and arranged in such a manner so that by turning a 
wheel similar to that used for steering a ship, their positions 
may be altered at will, and the level of the machine preserved 
(sheet No. 3). 

The entire framework of the car and wings to be composed of 
whalebone, over which gut has becn very tightly woven. This 
is very important; any person who is acquainted with the 
manner in which it is done in the case of whips, is aware that 
the gut can be applied over whalebone with an enormous strain, 
thus diminishing its elasticity, and increasing its strength several 
times. In no other way can you construct wings of any yreat 
size, and have them effective, and thus made, with fine silk as 
a covering, they are lighter in proportion to their size than those 
of any bird. 

The framework of the machine to be covered with silk, 
supported at the ends by a strong network of the same 
material. Suppose a machine constructed as above, to be 35 ft. 
in length by 5 in. diameter, with a propeller driven by a one- 
horse power eugine at one end, two pair of wings moved by two 
horse power each, in all equal to five horse power, and weighing 
only about 100 lb.; 15 ft. in the body of the car to be filled with 
coal gas, which would supply the engine for four hours, or if 
prepared hydrogen, developed from zine and sulphuric acid, 
which would add nearly another 700 1b. to the weight of the 
machine. It may here be observed that the weight of zinc 
necessary to be burned in sulphuric acid to obtain a given power 
in an engine of this nature equals the weight of coul to be 
burned in atmospheric air to obtain the same power. Now, it 
may be remembered that in the case of an electro-magnetic 
engine, it has been shown as the result of a great many experi- 
ments that the best theoretical result from the heat equivalent 
to the solution of a grain of zinc in a battery is 80 lb. raised 
one foot high, while a grain of coal in a steam-engine raises 
143 Ib. one foot high. 

A machine so constructed should raise over 10 cwt., including 
its own weight, from the earth, and would travel with a velocity 
far exceeding any bird. The supports on which it rests when 
on the ground are curved, so that when raised from the earth 
they can be turned round, and will then coincide with the body 
of the machine. 

In experiments with the non-metallic engine, I have used cells 
from the capacity of a drachm to an onnce; and though the 
fastenings in every case have been made with elastic glue, which 
softens below a temperature of 100°, they have never given way. 

Accustomed as we are to the steam-engine, werking with all 
the power and accuracy which metallic resistance gives, we can 
scarcely think of an engine composed of light material without 
feeling very much akin to the ridiculous. But assuredly we 
must apply power without the use of metals, otherwise we may 
close our investigation in aérial locomotion. 

There is one objection likely to be used against the non-metallic 
engine, viz., the want of resistance of the materials to be used 
in its construction. Now it has been shown by a number of ex- 
periments that a cylinder of hemp eordage, 1 in. in diameter, 
and glued together, can bear a strain of 92,000 lb., while a 
cylinder of wrought iron of the same size can only bear a strain 
of about 55,000 Ib. 








Tue CLEVELAND Iron Trape.—There are now ninety 
furnaces in blast in the Cleveland district, leaving twenty-nine 
out of blast. The depression in the home railway market is 
affecting the rail trade. Shipbuilding prospects are, however, 
considered better. 

Reports By EnGuisH ARTISANS ON THE Paris Exui- 
BiT10N.—A laudable effort is being made by the Paris Excur- 
sion Committee of the Working Men’s Club and Institute Union 
to turn to good account the visits of the large bodies of Engiish 
workmen whom they are sending to the French capital. By 
the exertions of Mr. A. H. Layard, M.P., the president of the 
committee, the French authorities have been induced specially to 
open several valuable institutions to these exeursionists, as well 
as to give every aid in the acquisition of information. A prize 
fund is also established by the committee for awards to the 
authors of the best reports on certain specified branches of 
industry, towards which a grant of 250/. has just been made by 
the Science and Art Department. Information regarding this 
important subject may be had at the offices of the committee. 

Tue Russian Rartways.—A despatch from St. Petersburg, 
published in yesterday’s Times (18th inst.), states that the St- 
Petersburg and Moscow Railway has been sold to Messrs. Wyman, 
an American firm. This is more probably the Messrs. Winans, 
who have so long worked the line by contract. They are the 





owners of the well-known Winans yacht, or cigar ship. 
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AGRICULTURAL ENGINES. 


Iw the language of the turf, all horses after the first 
three or four in a race are said to be nowhere. They 
must be either first, or very near the first, or nothing. 
Yet the losing horses are somewhere, and generally not 
very far behind ; for while the best horse in the Derby 
will go 32 miles an hour, few are entered which will 
not do their 25, and most of them are safe for 30 or 
very near it. But the differences in horses are con- 
stitutional, although much may be done by breeding 
and training to lessen them. In the case of steam- 
engines, however, there are fixed laws to work upon 
from the beginning to the end, and why should not 
one engineer make as good an engine as another ? 
The answer, of course, is, that different engineers have 
not the same knowledge and skill; and, which is also 
important, the same ambition to excel, and, in the case 
of some, indeed many, manufacturing engineers, they 
have not sufficient capital. And yet, in the case of 
agricultural engines, the makers copy one another in 
true Chinese fashion, and the great object with most 
of them appears to be to keep as closely as possible to 
the outward forms adopted by the one great leading 
firm. Why, then, at the Derby of the Royal Agri- 
cultural Society, were not the engines tolerably well 
together at the winning-post? Why were so many 
literally nowhere ?—too far off to be seen with the 
naked eye. Look at our own carefully calculated 
columns of results, as given inour last number. Take 
the nineteen single - cylinder engines in the first 
series of trials. One engine burning four times 
as much coal as another for a given work! But 
two burnt less than 41b. of coal per effective 
horse power per hour; four were between 41b. and 
5lb., three were between 51b. and 61b., four were 
between 6]b. and 71b., two between 7 1b. and 8 lb., 
and four more actually ranged from almost 91b. to 
almost 13lb.!_ We shall have something to say, 
presently, of the nature of this first series of trials, but 
even in the second series, which was better calculated 
to bring out the real capabilities of the engines, the 
range of consumption of coal was from 2.541b. to 
7.99 lb., while three of the greatest delinquents in the 
first series did not show up at all. We will not repeat 
the names of those who so failed in their duty—and 
engineers know what we mean by duty, and that 
failure in duty constitutes delinquency. It would 
have been merciful to those who burnt beyond 6 |b. of 
coal per horse power per hour to have made zo entry 
of their performance, but we had our own duty to per- 
form, and this demanded the publication of all the 
facts. A contemporary has given a most thundering 
account of the trials, in which (apparently in order to 
spare the feelings of the unhappy engineers who were 
nowhere, gentlemen whose further services to the pro- 
fession might well be dispensed with, except the 
greatest service of all—that of taking themselves off 
altogether, to Australia or anywhere) the results are 
so skilfully hashed that it is impossible to make head 
or tail of them, and the engine which swallowed its 
13 lb. of coal per horse power per hour, and of which 
the mechanical structure is nearly as bad as the dy- 
namical performance, is thus spoken of: 

“ Agricultural engineers have not yet learned how to build 
racing traction-engines, and Mr. "s engine is certainly not 
i but simply a commercial engine, and the 


im any sense a racer, sum] - 
distinction is not without its importance. 





Confound your “commercial engines,” you ten 
gentlemen and firms at the end of the list, not because 
you happen to be at the end, for defeats are often 
honourable, but yours are every one of them inexcus- 
able, and at least four of them are most disgraceful. 
Stick it in your catalogues, “ This is the engine, or a 
“ brother of it, that burnt its 8 lb. of coal per horse 
“ power per hour at Bury.” “This burnt 10 1b., and 
“ this 13lb.!” That famous locomotive engineer of 
thirty years ago, John Gray, of the Liverpool and Man- 
chester Railway, maintained that the consumption of 
fuel was a tolerably close measure of the working ex- 
penses generally, and experience with most kinds 
of steam machinery has shown this to be very 
often true. And the farmer should register a vow, 
and religiously act upon it, never to deal with 
an engineer whose engines burn more than 6lb. of 
coal per horse power per hour. Every member of 
the Royal Agricultural Society-—and it numbers over 
5000 members—has already received a copy of last 
week’s ENGINEERING, in which the competing engines 
are set down in their order of merit, in hard com- 
pact tables of inexorable figures, dealing out omni- 
potent criticism, not such as frail human opinion may 
clothe with words, or, to be Frenchified, in chic, 
still less the ignorant twaddle of the pretended pro- 





fessional criticism from which we have quoted above, 
and to which a small section of agricultural engineers 
were treated last week by an shodele authority. 

Among a large number of agricultural engineers— 
for we must call them so by courtesy—there is a great 
want of knowledge of what is going on within their 
engines when at work. What can be expected of 
engineers who never use an indicator, who think it a 
conjuring contrivance or a finical rattle-trap which 
they don’t need or can’t afford? What of makers of 
portable engines who have no friction-brake in their 
works, and perhaps would not know what one was if 
they saw it? ‘Oh no,” they say tothe now and then, 
but not often, credulous farmers, “we don’t make 
“ racers, but good commercial engines.” Commercial 
with a vengeance, and what a mantle of engineering 
incapacity is that long-suffering word! And, poor 
souls, these agricultural “ engineers” actually knew 
no better than to go to the brake at Bury like lambs, 
or sheep rather, to the slaughter, and well-nigh a dozen 
of them are cold mutton now, and unsaleable at that! 
What revelations would indicator diagrams from some 
of their engines afford! Water, perhaps, going 
through the cylinder by the bucketful, or the steam 
taken nearly all at one end of the cylinder, or the engine 
choked with back pressure and compression till it is 
almost a wonder the fiy-wheel does not run backwards 
of its.own accord! What curious proportions of lap 
and lead, what allowances of steam and exhaust open- 
ings, what miracles of valve-setting, what jamming or 
else what blowing of piston-rings, &., &., &c. ! 

Why is there not. more “talent,” or rather common 
knowledge ? One of the leading agricultural engineers 
in the kingdom has asked us within the last three 
days to find for him a draughtsman who is well up to 
the best practice and in the theory of high-pressure 
engines ; a thorough mechanic and a man of sound 
judgment ; and although an advertisement’ would in- 
stantly bring five hundred applications, we do not know 
where to lay our hand upon the right man, unless it 
be that we have just such a one in our own office, and 
are, indeed, asked for a copy of him; for we cannot 
part with him, nor is it likely that the salary, though 
reasonably good as such things go, would tempt him. 
And how few capable designers there really are! So 
many must go in leading-strings, and so many who 
think they can go alone, are so crotchety, and if they 
had their own way would have their employers 
in the Gazete in six months. The schooling for 
engineering draughtsmen now-a-days is a Chinese 
school, and it consists in copying, sometimes from the 
best models, oftener from indifferent works, sometimes 
from the worst. See the draughtsmen cribbing 
sketches. Although many are too lazy, and therefore 
like to say they are too honest, for such work. 
Honesty! We never yet saw an ambitious draughtsman 
who was over-honest in sketching. But nobody teaches 
them principles. They get something from Rankine, 
and although personally he is not a curmudgeon (non / 
non! pas de ceeur méchant), he is peolosstoually a brick. 
His books are good stuff, to those who can read 
them and understand them, and there are not many who 
can. If the Institution of Mechanical Engineers were 
not so exclusive and close in the publication of their 
papers, some of these would form good food for 
draughtsmen. We say some, but not many. Few 
deal in pa ag There are but few such as Buckle’s 
splendid paper, the first ever read before this Institu- 
tion, on blowing-fans, or Froude’s on the friction- 
brake, or Thomson and Pole’s on compound engines. 
We need a school of steam engineering—even more 
important to us than our school, already established, 
of naval architecture. 

But we havea word to say of the system of trials of 
portable engines, as established by the engineers of 
the Royal Agricultural Society. They have done good, 
as we said, last week, by stimulating the efforts of 
agricultural engineers, and no doubt they are fair, 
being the same for all engines. But as tests of the 
real working economy of ordinary engines they are 
ridiculous, and only those who build their engines ex- 
pressly for these trials, and not for sale, canhope to 
win at them. The ordinary run of portable engines 
are entered for trial at a number of revolutions corre- 
sponding to a piston speed of from 240 ft. to 300 ft. per 
minute, and the higher the speed entered the worse 
for the engine in most cases. If we take a mean 
piston speed of 280 ft. per minute (that is, 120 revolu- 
tions per minute for a 14 in. stroke), we shall find that 
single-cylinder engines are loaded on trial to but 15 lb. 
mean cylinder pressure per square inch, over and above 
that, perhaps 31b., necessary to overcome the friction 
of the oy while working at that pressure. In 
other words, with 501b. steam in the boiler, only 





a mean of about 18Ib. is allowed in the cylinder, 
the brake being loaded to correspond only to 
that amount. Unless the engine be set to cut 
off very early on the stroke, and _ single-cylinder 
engines going at a slow speed (for 120 revolutions is 
slow) seldom are, the waste of steam by throttling and 
wire-drawing is simply enormous, the back pressure 
bearing a very high proportion to the total pressure. 
The interest of the agricultural engineer lies in enter- 
ing his engine at the lowest permissible speed, and 
thus getting a brake load in the same inverse ap 
tion greater, and in then overrunning as much as the 
judges will let him; and, take note, that Clayton and 
Shuttleworth were allowed to overrun their nominal 
revolutions, on one trial, nearly 50 per cent., giving 
an hour and a half of mechanical time for every hour 
of actual time. We have shown, elsewhere, how 
Nalder and Nalder defeated themselves by entering, in 
their Wiltshire honesty, their engine to run at 440 ft. 
of piston per minute, whereupon just 9.6 lb. of mean 
cylinder pressure, over and above that due to the fric- 
tion of the engine, was allotted them. They have 
much to answer for by thus damaging the cause of 
high piston speed by their consummate simplicity. 
But even at two-thirds or ‘one-half the speed, no 
engine without great expansion could hope to win at 
the first series of trials, merely because the assigned 
load corresponds only to a wastefully low mean cylin- 
der pressure. Come, you agricultural iron-founders 
and implement-makers, dabbling in steam-engines, get 
yourselves an indicator at Elliott’s, and a book to tell 
you how to use it, or hire a lad from Penn’s, or 
a young man from Crewe. Learn how to make the 
most of 50 1b. of steam, and then, under the present 
ridiculous system of trials, enter your engines at a 
nominal speed corresponding only to the mean cylinder 
pressure which . gives the best work from this steam, 
expanded as much as youscan profitably expand it. 
Do you twig, or do you steed to be thrashed again at 
the brake, at the next trials, four years hence? As 
for the second series of trials, with 50 per cent. load 
above the nominal power, they gave better results all 
the way through ; but engines which had been made 
to do their very best on the first set of trials did not 
come off quite best on the second set. The Readin, 
Ironworks Company really made the most vende 
performance. Their engine was fitted with an 
adjustable cut-off, and in the first series of trials, 
when the steam had fallen ‘too low to keep up 
the prescribed rate of revolutions, the admission 
of steam was altered by hand, while running, so 
as to follow longer on the stroke, and in this way the 
engine gained a few minutes beyond what would have 
been possible with a fixed cut-off. 

If the little agricultural engineers are teachable, and 
have a particle of ambition to stand somewhere near 
the great firms, they will find a world of teaching in 
the results booked at Bury, and how tremendously 
they will have to pull up before another trial comes off. 


THE TELEGRAPH TO INDIA. 

We have on more than one occasion commented 
on the defective administration of the telegraphic 
service between this country and India; and, in spite 
of the probable advantages to be derived from this 
country forming one of the signatory powers to the 
Paris telegraphic convention, we have all along been 
impressed with the conviction that nothing short of 
an independent line, under the exclusive management 
and control of an English company, or the Govern- 
ment, and with an entire staff composed of British 
subjects, could, in the long run, satisfy the demands 
of the public, and secure to this country a line of com- 
munication, not liable to interruption, with our Eastern 
possessions. 

Among the first joint-stock companies of any im- 
portance, which the restoration of confidence in the 
money market has induced their promoters to submit 
for the support of the public, are two schemes for 
effecting this very object, the one by the Anglo-Indian 
Telegraph Company, and the other by a company 

romoted by the Messrs. Siemens, of London and 

erlin, whose prospectus, however, has not yet been 
issued ; besides which there is another company about 
to seek the support of capitalists under the title of 
the India, China, and Colonial Telegraph Company, 
witha proposed capital of 700,000/., for the construction 
and laying of a cable from Falmouth to Gibraltar, and 
thence to Malta. As many doubts may arise as to 
which of these companies should receive the greatest 
amount of public patronage and support, it is our in- 
tention now to examine into the relative merits of the 
proposed schemes, and in doing this it will be necessary 
to divide the subject into three heads, viz.: lst, as 
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to the cost of construction and maintenance of the 
proposed lines; 2nd, the probable ultimate employ- 
ment of the lines; and 3rd, the value of the lines 
— a commercial and political point of view respec- 
tively. 

We have already given an outline of the proposed 
schemes of the two first-named companies, but for con- 
venience sake we will here briefly repeat them. In 
the first place, then, the ioeioindion Telegraph Com- 
pany propose to use the existing lines as far as Susa, 
where the French lines end, and from thence to Modica 
in Sicily they will lay a cable for which an exclusive 
right has been granted to the company, by the Italian 
Government, for forty-one years. From Modica mes- 
sages will be passed to Malta by a line belonging to 
the Mediterranean Extension Telegraph Company ; 
from Malta to Alexandria, by the cable laid in 1860, 
which it is proposed to lease from the British Govern- 
ment for a term of forty-one years; between Alexan- 
dria and Suez, by an overland litie belonging to the 
Telegraph to India Company, which it is proposed to 
lease for twenty-one years, with the option of pur- 
chase ; and from Suez to Bombay by 3650 knots of 
new deep-sea cable. The promoters of the second 
scheme propose to lay a cable between the English 
and Prussian coasts across the Channel, joining which 
would be an overhead line passing through Prussia 
and Russia as far as the Black Sea. Across the Black 
Sea a new deep-sea cable would be laid, 280 miles in 
length, between the Crimea and the Circassian coast, 
which would ultimately join the existing lines through 
Persia, and along the Persian Gulf, to Kurrachee and 
Bombay. From Bombay both companies, it is believed, 
contemplate an extension of their lines to China and 
Australia; but, as this latter part of their programme 
is not proposed for immediate execution, its considera- 
tion may for the present be deferred. Indeed, this 
portion of each scheme, supposing that only one of 
the companies should sumed a raising its capital, 
must depend upon the commercial success of the line 
between this country and India, for if that did not pay 
there would evidently be extreme difficulty in raising 
capital for its extension; and if both companies suc- 
ceed in starting into life, the same remarks would 
equally apply, but in this case, if the capital for an 
extension to Australia were raised, it would certainly 
be by that company which could pay, out of sarplus 
receipts of its line to India, the ape dividends to 
its shareholders. 

With regard to first cost, there can be no doubt that 
the route through Prussia and Russia would be the 
cheaper of the two, as it would consist almost exclu- 
sively of overhead lines, whilst almost all the new 
lines to be constructed by the Anglo-Indian Telegraph 
Company consist of deep-sea cables. On this point, 
therefore, the overland scheme should have the prefer- 
ence; and, as the amount of capital required for its 
completion would be the smaller of the two, it would, 
roe from other considerations, be the easier to raise. 

in the subject of maintenance, however, the case is 

uite reversed. Overhead lines, being exposed 

ways to atmospheric influences, require frequently to 
be repaired, pa neW posts, new wires, and new insu- 
lators would be continually necessary, especially in 
winter, in Russia, where ice collects upon the wires 
and breaks them down ; whereas deep-sea cables, when 
not subject to any direct mechanical injury, do not re- 
quire this constant attention. When, however, an 
accident does occur in deep-sea cables, of course the 
delay and expense in repairing it become an important 
item which must not be lost sight of in weighing fairly 
the relative advantages of the two schemes. When 
an overhead line becomes injured, the injury is con- 
fined to a certain spot; a few yards of wire, a couple 
of labourers, and a day or two at most, are probably 
all that is necessary to put the line again in repair. 
But when a submarine line ge's an injury, the whole 
cable becomes utterly useless for an uncertain period 
of time ; it must be fished for, hauled up, underrun, 
cut, tested, rejoined, and resubmerged, all which is 
costly both in time and money. The success which 
attended the repairing of the Atlantic cable only a 
short time back is, however, a proof of the certainty 
with which such repairs may be effected, and all in- 
convenience from injury to a cable may clearly be, 
with tolerable certainty, avoided by having a second 
cable, as is now the case with the Atlantic Telegraph. 
This, however, entails considerable additional expendi- 
ture, and a larger capital must be raised in the first 
instance if the submarine portions of the line are all 
constructed with second cables. The proposed over- 
land line, vid Russia and Persia, must therefore, in re- 


gard both to construction and maintenance, be ad- 
mitted to psssess advantages in point of cheapness 
over the alternative or Red Sea line. 





With regard to the probable ultimate employment of ; would, in this instance, also be of the greater import- 


the line, so far as through traffic between England and} ance. Under these circumstances it might, not un- 
India is concerned, there appears no reason why both| reasonably be expected that Government should give 
schemes should not be carried out, since the effect of, some direct support or encouragement to that line 
competition would have the effect of stimulating both | which so eminently excels the other in political and 
companies to offer the greatest possible convenience to | military importance, were they not indirectly pledged 
the public, and it would tend besides to keep the rates | to support the opposite scheme, for the Persian and 
down considerably below what they would likely to} Persian Gulf lines are in Government hands, and they 
be under a monopoly; and, as the two lines would have already promised special privileges to the mes- 
not, in any way, interfere with one another excepting | sages sent by the company over those lines. 

for through messages, they would each enjoy the sole The two projects must therefore rest entirely upon 
command of all short-distance messages over their | their respective merits ; and each possesses advantages 
respective routes. Thus the public are directly, as| over the other which we have endeavoured clearly to 
well as indirectly, interested in the establishment of; point out, and which may thus be briefly summarised : 
both companies for the construction of telegraph lines | The chief advantages of the Russian and Persian route 
ta India. With regard to intermediate stations, the | are economy in first construction and facility for 
Anglo-Indian Telegraph Company’s line would possess | effecting repairs, whilst the other route has been shown 
inealeulable advantages over the rival route, as it| to be less liable to derangement, and of the greater 
will traverse those places touched by the Indian | importance from a commercial, political, and military 
steamers, and by which the mails, passengers, | pointofview. The political and military considerations 
troops, and overland merchandise, passing between | affect chiefly the Governments of this country and of 
England and India, are forwarded. This advantage is | India, and for the sake of estimating the purely com- 
searcely to be estimated, as it affords innumerable | mercial value of the line as a speculative undertaking 
facilities for orders and communications under way ;| may, for the present, be discarded; and it therefore 
whilst the other line, passing through towns which are | remains for the public to form their own opinions as 
important enough, perhaps, in their way, but which | to whether the probable traffic over this line is, from 
have no direct communication with the halfway houses, | the reasons we have above stated, sufficiently in excess 
would only be useful as a terminal line having a less | of what may be expected on the opposing line to make 
direct bearing upon, and less applicable generally to, | the one as good a speculative investment as the other, 








Indian traffic. 

The value of the respective lines from a commercial 
point of view is so nearly associated with the foregoing 
question, viz., the probable ultimate employment of 
the line, that we have already to a great extent dis- 
posed of that part of the subject in the previous 
paragraph. The line which merchants would prefer 
to use must unquestionably be that which follows the 
route by which their correspondence, and, in some 
cases, their merchandise, is sent. The conveyance 
of troops by the overland route to India will of 
itself cause a considerable increase in our commer- 
cial relations with Egypt, when the necessity for a 
direct line of telegraphic communication will more 
than ever be felt. The facilities which this line also 
would afford to officers, on their way to or from India, | 
for communicating with their friends may, not im- | 
probably, prove a source of considerable traffic, and | 
which, coupled with the commercial advantages of the | 
line, would fully justify a larger outlay on its con- | 
struction than ol, with any prospect of remunera- | 
tiveness, be borne by the line vid Prussia and 
Russia. st 4 

Politically there cannot be the slightest hesitation | 
in determining between the relative advantages of the 
two routes to this country. According to all that can 
at present be foreseen, Russia is our only rival, or, 
rather, is the only nation likely to become a rival to | 
the British supremacy in the East Indies ; her armies 
are, even now, step by step advancing nearer and | 
nearer to our northernmost outposts, and the voice of | 
warning is constantly sounded, by means of the Indian | 
press, to the fatal consequences that may arise from | 
our persistent policy of inaction. To sound the alarm 
on this subject is commonly attributed to an attack of | 
Russophobia ; but, supposing the day were to arrive 
when the fears of so-called alarmists became realised, | 
and the British armies in the East were called upon to | 
contend with the mighty forces of Russia for the pos- | 
session of our Indian empire, what would then be the 
probable advantage of a line of communication running 
through Russia? and if we were dependent upon that 
line alone for obtaining and conveying messages to and 
from India, messages, probably, of the greatest possible 
political or military importance, what might not be the 
disastrous result and consequences if the Russian 
Government, for its own purposes, deprived us of the 
use of it? On the other hand, by the co-operation of 
the India, China, and Colonial yey 9 Company’s | 
line from Falmouth to Gibraltar and Malta—which, | 
if constructed, it might be found mutually advanta- | 
geous to the two companies to unite with the lines | 





of the *Anglo-Indian Telegraph Company’s wires 
at Malta—the Anglo-Indian line would render | 
this Government entirely free from any such 


chance interruptions, and enable them to convey orders 

direct to the two important stations of Gibraltar and | 
Malta, besides communicating with troops ea route | 
between England and India. That which tends to in- | 
crease our commercial relations with any parts of the 

world also increases the importance of our political | 
connexions in those parts, and it may therefore be 
assumed that that line of telegraph which would serve 

best the requirements of commerce will also prove the 
most desriable for political purposes ; and, as we have 





already shown, for military purposes the same line 





and they may naturally be expected each one to sup- 
port the promoters of that line which appears to offer 
the greatest security and prospects of largest returns. 
As we have before stated, we shall be glad to see both 
lines successfully established, since, if properly con- 
structed and carefully worked, we have no doubt there 
would be found sufficient traffic for the support of 
them both. 








RECENT PATENTS. 


Tae following specifications of completed patents 
are all dated within the year 1866; and that year 
should be given in ordering them, at the annexed 
— from the Great Seal Patent Office, Chancery- 


ane. 

(No. 2999, 10d.) Thomas Barnabas Daft, of Cleves 
Lodge, Church-street, Chelsea, patents constructing 
floating harbours of iron or steel plates and frames 
in such a manner that they can be built on shore and 
then launched. It is intended that these harbours 
should be moored in their required positions, and that 
they should be connected with the shore by swivel 
bridges, which would allow of their rising and falling 
with the tide. The harbours are to be constructed 
with hollow walls for receiving water orother ballast, and 
are to be without any floor in the open or water space 
where the vessels are received. 

(No. 3016, 1s. 2d.) Julien Bolvin, of 31, Rue 
d’Enghien, Paris, patents a form of steam-engine in 
which a pair of pistons connected by a curved bar are 
made to reciprocate in am annular cylinder. The re- 
ciprocating rotary motion of the pistons is communi- 
cated, by an arm connected to their rod, to a central 
shaft, and this shaft carries another arm, from the 


extremity of which a-connecting-rod is led to a crank 
| on the fly-wheel shaft. 


An engine very similar to this 
has been proposed before. It possesses no advantages 
over the arrangements in ordinary use, and it would 
be much more difficult to keep in repair. 

(No. 3018, 10d.) David Kircaldy, of Southwark, 


‘patents a measuring instrument intended for ascer- 


taining minute differences in measurements or dimen- 
sions. It consists of a pair of parallel bars connected 


/at one end by a cross-piece, one of these bars bein 


divided out into main divisions—such as inches an 
tenths—and the other bar being screwed with a thread 
ofa certain corresponding pitch, twenty threads to the 
inch, for instance. On the screwed bar is a long nut 
which turns in a socket, this socket having another 
hole in it through which the other bar slides. The 
nut has a collar on it which bears against the socket, 
and this collar is divided out around its circumference 
whilst the socket is marked with a zero line. Both 
the socket and the cross-piece, by which the bars are 
connected at one end, carry pointers ; and the method 
of using the instrument is as follows: Supposing it is 
required to set the pointers at a distance apart of 
5.02 in. The socket would first be set to the 5 in. 
division on the main bar, the zero mark on the circum- 
ference of the nut collar corresponding to the zero 
mark on the socket, and then, supposing the screw to 
be of the pitch above mentioned, by turning the nut 
two-fifths of a turn, the socket would be shifted the 
required 0.02in. further on, making the distance 
between the pointers 5.02 in. 
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(No. 3024, 10d.) Jaques Hermann Auguste Gruson, 
of Buckau, Prussia, patents methods of casting railway 
wheels, tyres, and other articles requiring a hard sur- 
face combined with toughness. According to these 
plans the moulds are composed partly of iron and 
partly of sand, and are arranged so that the thinner 
portions of the casting come in contact with the sand, 
the object being to equalise the rate at which the 
cooling of the metal takes place. In some cases Mr. 
Gruson proposes to form a hollow space behind the 
iron ring of that part of the mould which forms the 
face of the tyre, and after the mould has been filled, to 
run hot metal into this space to keep the iron ring 
from cooling down the tyre too quickly. Mr. Gruson 
also patents making tyres of two concentric rings with 
a space between them, these rings being unite by a 
zigzag feather or rib. The spaces left by the zigzag 
rib are intended to afford room for the suit of bolts by 
which the tyre may be secured to the wheel. Such 
tyres would, however, be very heavy in proportion to 
the amount of wearing material contained in them, 
even if there were no other objections to them. 

(No. 3025, 10d.) William Edward Newton, of 66, 
Chancery-lane, patents as the agent of Claudius Edward 
Habicht, of New York, an arrangement of machinery for 
excavating mud; sand, loose stones, &c., under water, 
and for pulling up old piles, and performing similar 
submarine work. The arrangement consists of a 
friction hoisting apparatus combined with:a kind of 
grasping bucket, which is raised, lowered, opened or 
closed by thé-frietion gearing acting through chains or 
ropes. The details of the machinery could not be ex- 

lained without reference to drawings. 

No. 3026, 6d.) Ellis Wesley Morton, of Boston, 
U.S., patents applying to carriage wheels tyres com- 
posed of a pair of metallic hoops with india-rubber or 
other elastic material between them. This is a very 
old idea. 

(No. 3031, Sd.) Thomas Wardlaw, of Toughmill, 
Dunfermline, patents arrangements for working the 
side delivery rakes of reaping-machines, which could 
not be clearly described without reference to drawings. 

(No. 3033, Sd.) Jaques Hermann Auguste Gruson, 
of Buckau, patents making armour plates of cast iron 
with chilled faces, the plates being cast in moulds 
formed in a similar manner to those in Mr. Gruson’s 
patent, No. 3024 above noticed. We should have 
considerable doubts as to the resisting powers of such 
armour plates. 

(No. 3034, 1s. 6d.) Thomas Greenwood, of Leeds, 
patents a form of lathe for boring and facing railway 
tyres, the arrangement being such that both sides 
of the tyre are accessible at the same time. We 
shall give an illustration and description of this useful 
tool next week. 

(No. 3038, 1s. 2d.) Josiah Latimer Clark, of 5, 
Westminster-chambers, Victoria-street, patents im- 
provements in the construction of telegraph posts, 
insulators, and telegraph instruments. This patent 
will be of considerable interest to electricians, but the 
points claimed in it would require more space to 
describe them than we can give to the subject here. 

(No. 3050, 1s. 2d.). James Howard and Edward 
Tenney Bousfield, of Bedford, patent improvements 
in the construction of reaping and mowing machines. 
The patentees arrange the crank-shaft which drives the 
knives lower than usual, and they make the knives of 
about half the usual width, giving them at the same 
time an amount of travel equal to that now employed. 
This arrangement gives the knives double the length 
of cutting surface.. The patent also includes arrange- 
ments for altering the pitch of the finger bar, and im- 

rovements in the construction of the reel, this latter 

aving also a differential motion given to it, so that its 
speed of rotation is reduced at the time that the rake 
arm is passiug over the table of the machine. 

(No. 3051, 6d.) Jaques Hermann Auguste Gruson, 
of Buckau, patents a method of casting ordnance of a 
mixture of purified white and grey cast irons, which 
he denominates “Gruson’s metal.” ‘The moulds are 
constructed partly of iron and partly of sand in a 
similar manner to those for casting railway wheels, &c., 
described in our notice of Mr. Gruson’s previous 
patent, No. 3024. 

(No. 3054, 8d.) George Haseltine, of 8, South- 
ampton-buildings, patents, as the agents of John Free- 
land and Daniel Ward, of New York, a method of | 
making double volute springs by coiling up strips of | 
metal, which have been split Braces Bs for the 
greater part of their length, and have then been opened 
out into a forked form. 








(No. 3056, 8d.) William Clark, of 53, Chancery- 
lane, patents, as the agent of Laurent Chevalier, of 29, | 
Boulevard St. Martin, Paris, a form of steam-boiler. In 


this boiler the cylindrical main barrel is enlarged at one | 


end to an oval section, this enlarged portion containing 
the firebox. From this firebox a larger flue is le 
through the barrel of the boiler, this flue being closed 
at the end and bent tubes being led from it back to 
the smokebox, which is fixed to the upper part of the 
front of the boiler. A boiler of this kind would be 
expensive to construct, and we have considerable 
doubts about its strength and durability. 

(No. 3058, 10d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of John Oliver 
Reilly and Alexander Wiley, of Baltimore, U.S., an 
arrangement of spike and rivet making machinery 
which admits of the apparatus for bending over the 
spike head and pointing the spike being readily thrown 
into or out of action at pleasure, thus adapting the 
machine for making either pointed or unpointed 
articles. The details of the arrangement could not be 
described without reference to drawings. 

(No. 3063, 2s.) Peter Gledhill, of Newcastle-on- 
Tyne, patents several arrangements of coal-cutting 
machinery. According to one plan, the coal is cut by 
a series of cutters carried by a pitch chain passing 
over a chain wheel at the end of a jib projecting from 
the side of the machines. The other machines in- 
cluded in the patent are pick-machines, several methods 
of working the picks being mentioned. The patent 
also includes mounting the machines on rails or guides 
carried by light frames or girders of considerable 
length, so as to avoid the necessity for laying a solid 
line of rails in the mine. 

(No. 3065, 1s.) George Haseltine, of 8, Southamp- 
ton-buildings, patents, as the agent of Charles Bur- 
leigh, of Fitchbure, Massachusetts, U.S., an arrange- 
ment of rock-drilling machine. In this machine a 
rapid reciprocating and intermittent rotary motion is 
given to the cutter, as in Lowe’s and Dering and 
Sach’s machines, but the details of the mechanism are 
different. 

(No. 3066, 4d.) Pierre Réné Marie Le Guen, of 
30, Rue Voltaire, Brest, patents a method of combin- 
ing tungsten with cast iron. M. Le Guen mixes the 
reduced wolfram with quicklime, in the proportions of 
about 10 to 1, and makes the mixture into a paste by 
pouring it into melted pitch or tar. This paste is 
divided into portions, which are submitted to pressure 
in order to form them into cakes, these cakes being 
used as follows: The weight of the cast iron to be 
melted being known, a number of cakes, containing the 
quantity of wolfram which it is required to add, are 
taken, and divided into as many lots as there are to be 
layers of cast iron in the charge of the furnace. Coke 
is then placed in the bottom of the furnace in the 
ordinary way, then one lot of the cakes, then a thin 
layer of coke, then a layer of iron, and so on. A 
small quantity of flux is also added, but less than 
usual, on account of the lime contained in the cakes. 
The metal when run off is received in ladles or re- 
ceivers, and well stirred before it is run into the 
moulds. 

(No. 3077, 1s. 4d.) Johnson Kitchen, William 
Kitchen, and Samuel Samuels, of Accrington, patent 
an arrangement of continuous railway brake. Accord- 
ing to this plan, a piston working in a steam cylinder 
fixed on the tender is made by the aid of a rack and 
pinion to give rotary motion to a transverse shaft, and 
on this shaft is placed a bevel wheel, which gears into 
a pinion fixed on a longitudinal shaft extending through 
the hind buffer beam of the tender. Each carriage is 
also provided with a longitudinal shaft, and these 
shafts and that on the tender are coupled by a system 
of universal joints. Rotary motion can thus be given 
to all the shafts by the movement of the piston in the 
steam cylinder, and, by means of a screw on each shaft, 
the brake blocks can be applied to the wheels of each 
vehicle. An arrangement for driving the shafts by 
means of gearing connected to friction wheels, which 
can be applied to the wheels of the brake van is com- 

rised in the patent. We doubt if this invention 
includes anything which is really novel. 

(No. 3079, 1s. 4d.) William Henry Posthelwaite 
Gore, of Langham-street, aid Robert Green, of Lad- 
broke-terrace, Bayswater, putent a machine for repair- 
ing roads. ‘This machine consists of akind of traction 
engine, carrying at the front end a pair of steam- 
hammers, or, as the patentees call them, “ rammers.” 
These “rammers,” they say, should have faces about 
3 ft. square, and should weigh about 5 tons each. 
They are shown in the specification drawings as being 
connected directly to pistons working in steam cylin- 


ders overhead, and it 1s stated that in some instances | be | 


the force of the blow may be increased by admitting 
steam above the pistons. We should think that the 
movements which would be imparted to a traction- 
engine by the working of a pair of double-acting 5-ton 
steam-hammers attached to the front of it would be of 








rather a lively character. Besides, we much doubt 
whether such ‘“ rammers,” even if practicable, would 
perform their work any better than a heavy roller. 

(No. 3088, 8d.) Frederick Robert Glover, of St. 
Peter’s College, Cambridge, patents a form of hoist 
applicable to houses in which the staircases enclose 
only a narrow well, up and down which it is impos- 
sible to passa platform in a straight line. In one 
form of this hoist a pillar or rod is carried from the 
top to the bottom of the house, and to this rod the 
platform is connected by a sliding socket fixed to one 
side of it. The platform is.thus carried wholly on one 
side of the rod, and it is made to turn round the rod, 
and thus change from one side to the other, in order 
to clear the igh of stairs as it passes. them, by 
means of curved guides, which are fixed to the plat- 
form, and come in contact with the balusters as the 
platform ascends or descends. 

(No. 3095, 1s. 10d.) William Bass, of Little 
Broughton, Cumberland, patents a complete set of 
nail and spike making machinery, which it would be 
impossible to describe without referring to drawings. 








DUVERGIER’S HORIZONTAL ENGINE. 

WE last week gave, on page 50, engravings showing a side 
elevation and plan of a horizontal engine, constructed by M. 
Alphonse Duvergier, of Lyons, which is now at work driving 
the machinery in classes 50 and 51 of the Paris Exhibition, and 
we now add on the next page some further views representing some 
of the details. The cylinder, which is 193+ in. in diameter, with 
3 ft. 32 in. stroke, is, like that of the Allen engine, overhung, 
it being secured to the frame by the front end only, as shown in 
Fig. 1 (page 50). It is steam-jacketted both over the barrel 
aud the covers, the jacket being in communication with the valve- 
chest. The distribution of the steam is effected by a valye which 
extends the whole length of the cylinder, and is fitted with an 
expansion valve on the back. The form and arrangement of 
these valves will be seen from Figs, 3,4, and 5, which are 
respectively a transverse section through one of the cylinder 
ports, a longitudinal section of ,the ‘cylinder and valves, 
and a transverse section through the exhaust passage. The 
passages leading to the ends of the cylinder are made as 
short as possible, and they are arranged so that they incline 
slightly downwards towards the valve, and thus allow 
any water which may collect in the cylinder to escape freely. 
The main valve not only fits at the ends against the cylinder 
faces, but its under side bears at the middle of its length upon a 
face surrounding the opening of the exhaust pipe, this pipe lead- 
ing directly down from the underside of the valve-chest, as 
shown in Fig. 5. An opening in the bottom of the valve places 
the interior of the latter in constant communication with the 
exhaust. The expansion valve is merely a flat valve working at 
the back of the main valve. 

The main slide-valve is driven directly from an eccentric in 
the usual way, and the expansion-valve, which is adjustable by 
the governor, is worked from the same eccentric by the aid of 
the arrangement shown by the centre lines in Fig. 11. This 
arrangement is as follows: In the eccentric driving the main 
valve is fixed a pin, which is coupled by a short link to the 
lower arm of a lever which vibrates on a fulcrum concentric 
with the crank-shaft. The upper arm of this lever—which, it 
will be seen, is not in a straight line with the lower arm—is 
coupled by another link to the upper arm of a second lever 
vibrating on a fixed fulerum. The lower arm of this lever is 
slotted and curved to an are struck with a radius equal the 
length of the rod which connects it to the spindle of the expan- 
sion-valve. The block carried by the end of this rod is raised 
or lowered in the curved slot by the action of the governor; an 
increase in the speed of the engine causing the block to be raised 
in the slot and the travel of the expansion-valve to be conse- 
quently reduced, and vice versd. If the block is raised so that 
its centre coincides with that of the fulcrum of the vibrating 
lever, no motion is communicated to the expansion-valve, and 
consequently the supply of steam is entirely shut off from the 
cylinder, and as the block is lowered the travel of the expan- 
sion-valve is more and more increased and the cut-off corre- 
spondingly delayed. The arrangement gives the power of vary- 
ing the cut-off from 0 up to 75 per cent. of the stroke. From 
0 to 45 per cent. of the stroke the cut-off is stated to be 
effected with perfect equality for both strokes of the piston, but 
with the later cut-offs there is q slight irregularity. Diagrams 
showing the working of this valve-gear are given in Figs, 12, 
13, and 14, 

The air-pump is placed below the floor level, and is worked 
from a crank-pin fixed in a plate at the end of the crank-shaft, 
as shown in Fig.1. The condenser is situated immediately 
below the cylinder, and the exhaust, pipe descends direetly to it, 
as will be seen from the same figure. The crosshead guides are 
meg below the crosshead, the latter being shaped as shown in 

‘igs. 8,9, and 10. Figs. 6 and 7 show the form of the small 
end of the connecting-rod. M. Duvergier’s engine in the Paris 
Exhibition is supplied with steam by two boilers, constructed by 
M. Chevalier, of Lyons, of which we gave engravings on page 
42 of our last number. 








Forricn MEcHANICAL InpusTRY.—It is not perhaps gene- 
rally known that the Franche-Comté Forges and Foundries 
Company supplied part of the wire used in the establishment of 
the Atlantic cable. A supplementary order for rails for Russia 
has been received by Belgian firms. A contract for 10,000 tons 
of iron rails supplied for the Belgian State railways is about to 
et. 

Ostenp.—Some rather important works are now on hand at 
Ostend. A new quay of masonry is being constructed for the 
accommodation of steamers frequenting the port ; the works are 
already about half executed, and are expected to be completed 
by the close of October. A new basin for fishing vessels is also 
on hand, and is expected to be completed by Septeraber, 1868. 
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LOCOMOTIVES er THE ST. JOHN’S WOOD 


ILWAY 


A rew weeks ago (vide page 679 of the last volume of 
ENGINEERING) we gave some general particulars of the heavy 
locomotives which have been designed by Mr. Robert H. Burnett, 
the locomotive superintendent of the Metropolitan Railway, for 
working the traffic on the Metropolitan and St. John’s Wood 
line; and we this week give a two-page engraving of one of these 
engines, of which five are now being built by the Worcester 
Engine Company. In the article above referred to we enume- 
rated the various gradients on the St. John’s Wood line; but it 
will be convenient for reference that we should repeat them here. 
The St. John’s Wood Railway will leave the Metropclitan line 
proper at Baker-street, and, after proceeding on a level for a 
short distance, will rise by successive inclines of 1 in 90 and 1 in 
44to the Regent’s Canal. From the canal the line will descend 
slightly, and then at three-quarters of a mile from Baker-street 
will commence an ascent of 1 in 60, three furlongs in length. 
This incline will be succeeded by about the same length of 1 in 
150, and by about a _— of a mile of line almost level, with the 
exception of a short length of 1 in 80. Then, at about 13 miles 
from Baker-street will commence the severe gradient of 1 in 27, 
three-quarters of a mile long, which forms the chief feature of 
the line, and which has necessitated the construction of engines 
of a peculiar class for working the traffic. Nearly halfway up 
the main gradient will be a station; but the incline will be 
flattened for a length of about 200 ft., where this station occurs, 
tol in 250. The Jine will be altogether 23 miles in length, 
and its total rise in this length will be 255 ft., of which height 
98 ft. Gin. will be gained between Baker-street and the foot of 
the incline of 1 in 27. 

As will be seen by the engravings, the locomotives which have 
been designed’ by Mr. Burnett for working the traffic on this 
heavy line are six-coupled inside-cylinder engines, the cylinders 
being 20 in. in diameter with 2 ft. stroke, and the wheels being 4 ft. 
in diameter. . The total weight of the engine will be about 45 
tons, and the large amount of cylinder power with which they 
are provided has been given in order to enable them to take 
their load readily when the pressure of steam in the boiler falls 
to about 80 lb., as Mr. Burnett anticipates it may do at some 
parts of the road where the engines have to work in the tunnel 
with the exhaust steam turned into the tanks. The maximum 
pressure of the steam will be 130 Ib. 

Owing to the large diameter of the cylinders, there was no 
room for the steam-chest between them, and the valve faces 
have therefore been arranged horizontally on the top, as shown 
in the longitudinal section. The cylinders, which are placed at 
an inclination of 1 in 84, are well bolted to each other and to the 
frames by flanges both above and below, the whole forming a 
good strong job. The steam-ports are 14in. by 1} in., and the 
exhaust-ports 14 in. by 34 in., the width of the bars being 14 in. 
The slide-valves are of brass; they have 1 in. lap, and } in. lead, 
and 4 in. travel in full gear. The valve gear is of the straight- 
link kind, and its principal dimensions are given on the longi- 
tudinal section. The eccentrics have 3} in. throw, or 64 in. travel, 
and the back gear eccentric rod is coupled to the top of the expan- 
sion link, the arrangement being such that the ead decreases 
slightly towards mid-gear. It will be seen that the motion is 
transmitted to the valves through a pair of rocking-shafts, these 
shafts being carried by brackets fixed to the frames, and by a 
central bracket bolted tothe smokebox tubeplate. The bearings 
in these brackets are of good size, and the pair of bearings 
carried by the central bracket are independent of each other, 
so that the wear of that belonging to either sbaft can be taken 
up as required. 

The pistons are of cast iron, and each fitted with a pair of cast- 
iron rings sprung into their places. The piston rods are of steel, 
and are 24 in. in diameter. The guide-bars are also of steel; 
they are 3% in. wide; and the guide-blocks, which are of cast 
iron, are 12in. long. The guide-blocks are each fitted with a 
neatly arranged oil-cup, as shown in the annexed section, Fig. 1. 
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The connecting-rods are 6 ft. 8 in. long between the end centres. 
The small ends are fitted with straps in the usual way, but the 
large ends are made as shown in Fig. 2, a form of connecting- 
rod end which has been adopted for all the Metropolitan Railway 
engines at present at work. It will be seen by the figure that 
the rod is made with a forked end, the brasses being secured in 
the fork by a filling piece through which and the jaws of the 
fork a bolt 1gin. in diameter is passed. The brasses are 
tightened by a cotter in the usual manner, 

The barrel of the boiler, which is 4 ft. 3 in. in diameter inside 
and 11 ft. long, is made of in. plates butt-jointed and single 
rivetted, the rivets being $ in. in diameter, and placed at a pitch 
of 13in. The longitudinal joints are provided with both inside and 
outside covering strips, these strips being ; in. thick. The 
plates of the firebox casing are all 4 in. thick. The length of 
the casing outside is 7 ft. lin., and its depth below the centre 
line of the boiler is 3 ft. 4 in. at the hind and 4 ft. 10 in. at the 
front end. The top of the casing is flush with that of the barrel 
of the boiler. The inside firebox is formed of } in. copper plates, 
with the exception of the tubeplate, which is { in. thick at the 
upper part, but is thinned to 4in. thick below the tubes. The 
length of the firebox inside at the top is 6ft. 4in., and its 
height inside 3 ft. 11 in. at the hind and 5 ft. 5 in. at the front 
end. The width of the box inside is 3 ft. 5in. at the bottom 
and 3 ft. 83 in. at the widest part; and the firebox heating sur- 
face amounts to about 115 square feet. The firegrate area is 
22} square feet. The crown of the firebox is stayed by nine 








longitudinal roof stays, these stays being well supported by 
numerous P : Stays connecting them to angle-irous rivetted 
to the crown of the firebox casing. The back plate of the fire- 
box casing is stiffened above the level of the crown of the firebox 
by a plate 4 in. thick rivetted to it, as shown in the longitudinal 
section ; and it and the smokebox tubeplate are tied together by 
eighteen longitudinal stays. The barrel of the boiler contains 
172 tubes 2 in. in diameter outside and 11 ft. 3gin. long be- 
tween tubeplates, these tubes giving a heating surface of 1017 
square feet, — with the 115 square feet of firebox surface, 
ac 


a total heating s e of 1182 square feet. 





after this heating had taken place, the condensation of the steam 
was im tly performed. The exhaust pipes were then con- 
tinued down through the tops of the tanks so as to dip into the 
water, but this plan was not found satisfactory, and finally Mr. 
Burnett designed the arrangement shown in Fig. 4. This 
arrangement, which has been found to answer its per- 
fectly, is a very simple one, and consists merely in leading a 
pipe, open at both ends, and of a slightly smaller diameter 

the t pipe, from the mouth of the latter to the bottom of 
the tank. In the St. John’s Wood engines the exhaust pipes, 


. which terminate at the top of the tanks, are 6 in., and the inner 





The boiler is provided with a dome 1 ft. 9 in. in diameter and 
2 ft. 5 in. high, placed just in front of the firebox casing, as 
shown in the longitudinal section. In this dome is placed the 
regulator, which is a gridiron valve, with a small auxiliary valve 
placed on the back of it, the arrangement being such that when 
the lever is moved the smaller valve is first shifted, so that the 
small —— through the main valve is uncovered, and after- 
wards, by a further movement of the lever, motion is communi- 
cated to the main valve. This kind of regulator, which is now 
coming into use on many lines, is a very good one, and in the 
case of engines having very large cylinder power in ~er~ to 
their adhesion it is particularly useful, as it enables the steam 
admitted to be controlled with great nicety. 

As will be seen by the Sag the engine has double frames. 
Both the inside and outside frame plates are 1 in. thick; and 
the outside frames have a minimum depth of 154 in., and the 
inside frames of 124in. The distances apart of the frames and 
the arrangement of the cross-stays, &c., will be seen by reference 
to the engravin The total wheel base is 14 ft., this distance 
being divided into s' of 6 ft. 10 in. between the centres of 
the leading and driving wheels, and 7 ft. 2in. between those of 
the driving and trailing wheels. The arrangement of the 
wheels will be seen from the engravings. In order to 
facilitate the passage of the engine round curves, the lead- 
ing and trailing axles have a certain amount of lateral 
play allowed them, the side movement being governed by 
the ends of the spring ay which rest upon the axle-boxes 
being shaped to fit double inclines formed on the latter, as 
shown in Fig. 3. The wheel tyres and axles are of steel; 


FIG.3. 











and the crank-axle has both inside and outside bearings 
whilst the leading and trailing axles have outside bearings 
only. The bearings are all of large size, as will be seen 
by the dimensions figured on the engravings. The axles 
are coupled by means of overhung cranks keyed on, and the 
axle-boxes are all of cast iron with brass bushes. As will be 
seen from our illustration, compensating beams have been pro- 
vided between the leading and driving and the driving and trail- 
ing springs; but it is not yet certain whether these will be used, 
and provision has been made for removing them without altering 
the arrangement of springs in case it should be found that the 
engines run more steadily without the beams than with them. 

The feed-water is carried in side tanks, and the coal in a 
bunker arranged at the trailing end of the footplate. This coal 
bunker is of a peculiar shape in plan, the length from back to 
front being reduced at the middle of its length so.as to give more 
room on the footplate for firing, &. The condensing arrange- 
ment with which the engine is fitted is similar to that applied 
to the locomotives at present in use on the Metropolitan line. 
The exhaust steam is directed either into the blast nozzle or 
into the pipes leading to the tanks by means of a sliding valve, 
arranged as shown in the longitudinal section, the valve being 
capable of being worked from the footplate. The bottom of the 
chimney is fitted with a damper formed of a pair of flap-plate 
valves, which are opened or closed simultaneously by the system 
of levers shown in the section. Fig. 4 is a section of one of the 
tanks, showing the arrangement employed for ensuring the per- 
fect condensation of the exhaust steam, this arrangement being, 
as we have said, the same as that used on the Metropolitan 
engines now running. 

In the case of the first engines used on the Metropolitan 
line, the exhaust steam was merely led into the tank by a pipe 
communicating with the top of the latter, there being no arrange- 
ment for ensuring the circulation of the water. Under these’ 
circumstances, it was found that the water in the tank became 
highly heated for a few inches below the surface, the tem- 
perature of the remainder being but slightly raised; and that 


ipes 4in. in diameter. The greater part of the steam enter- 
ing the tanks from the exhaust pipes is at once distributed . 
over the surface of the water. and ¢ondensed; but a certain 
amount enters the inner pipésy the water to fall in them, 
and keeping up a sort of pulsatory motion which ensures the 
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circulation of the water in the tanks, and keeps the surface 
from becoming more highly heated than the other portions. 
Any steam not condensed escapes from the tanks by small ex- 
haust pipes, arranged as shown in Fig. 4, the entrance to each 
escape pipe being guarded by a shield plate 4ft. long placed 
beneath it at a distance of 2in. from the top of the tank. 

The filling holes of the tanks are fitted with covers, made as 
shown in Fig. 5. Pe covers, whieh are of cast iron, are hinged 
to a cross-bar, which is jointed to a bracket at one end, and held 
down by a stirrup and tightening screw at theother. The joint 
is made by a lip on the casting at the top of the tank, fitti 
against an india-rubber ring let into a dovetailed groove form 
in the cover, ag shown in the cut. The two tanks are connected 
by pipes leading to a cast-iron box placed beneath the footplate, 
thie box being fitted with a large conical valve, by opening which 
the hot water can be quickly discharged from the tanks at the 
end of atrip. The arrangement of this valve is shown in the 
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longitudinal section. The boiler is fed by a pair of long-stroke 
pumps worked from the crossbead, and by an injector arranged 
as shown in the engravings. The engine is fitted with a brake 
acting on all the wheels. 








The cylinders of the St. John’s Wood locomotives being 20 in. 
in diameter, with 2 ft. stroke, and the wheels being 4 ft. in 
diameter, the engines will, by the well-known rule, be capable 
of exerting a tractive force of 

972v9 9 

20x? _ 00x? 200 1b, 
for each pound of effective pressure per square inch in the 
cylinders ; and an average effective pressure ot 50 1b. per square 
inch throughout the stroke would thus give a tractive force of 
10,000. On the other hand, the engines are intended to take up 
the incline of 1 in 27 trains consisting of three of the Metro- 
politan railway carriages, these carriages weighing about 14 tons 
empty, or about 18 tons loaded; and the resistance due to this 
load would be about as follows: Ib. 

Gravity of engine and train (99 tons)... eee 8213 

Engine resistance (45 tons at 1810. per ton)... 900 

Train resistance (54 tons at 10 lb. per ton) 540 

9653 

This load would therefore be well within the power of the 
engines, and considering that when starting from a station 
nearly the full pressure of the steam in the boiler can be 
exerted on the pistons throughout the greater part of the 
stroke for the first few strokes, there seems to be no reason for 
doubting that the engines will “ get away” with their trains 
readily, even when the boiler pressure does not exceed 80 lb. 
The adhesion weight (45 tons) will also doubtless be ample for 
the work the engines will have to perform, the tractive force of 
9653 lb. above estimated as required being less than ,yth of this 
weight, and it being certain that an adhesion of, at the very 
least, double this amount could be readily secured at all times 
by the use of sand. In conclusion we must state that we are 
indebted to Mr. Burnett for the use of the working drawings 
from which our engravings have been prepared. 





LEAD-INCASED BLOCK-TIN PIPE. 
[Abridged from the American Artizan. | 

To obviate the disadvantages attending the use of leaden 
pipes, the skill and attention of many ingenious meu have 
been exercised for more than seventy years to produce a 
pipe which would possess the mechanical properties of that 
made of lead, and at the same time contain none of its poi- 
sonous qualities, There being, however, no other known 
metal which possesses the same degree of flexibility and 
durability as lead, it was suggested that to obtain the most 
important desideratum would be to give a lining of tin or 
other innocuous metal to the interior of the leaden pipe, 
which would not impair its flexibility or other valuable 
properties. It has long been known that tin more nearly 
than any other ductile metal fultils the required conditions, 
and hence it is almost universally employed in chemical la- 
boratories in preparing distilled water. The chief obstacle 
to the introduction of tin pipe into general use is its costli- 
ness and certain difficulties in working it, for, as compared 
with lead, it is less pliable and less easily soldered. 

In 1804 a patent was taken out in England for coating 
the interior of a pipe with tin, which consisted in casting 
the lead pipe and then casting a pipe of tin inside of it, 
around an iron mandrel. In 1820 a similar patent was 
issued ; and in 1832, Thomas Ewbank, of New York, took 
out American and English patents for coating leaden pipes 
with tin by passing them, when drawn, through a bath of 
the fluid metal. Lead pipe has also been electro-plated with 
tin. This was really no improvement upon the method 
previously named. Several other plans have been prac- 
tised; but while some have been attended with such 
difficulties in the manufacturing as to make the pipe ex- 
pensive, all have been imperfect; for, tin and lead differing 
in hardness and ductility, considerable difficulty was found 
in drawing the two together so as to get them sound in every 
part, frequent cracks and flaws occurring in the tin, which 
would not so readily yield as the lead to the forcible exten- 
sion they underwent. From this circumstance, and the 
greater rigidity of the tin, the two metals could not be 
made to sustain the bending to which lead pipe is neces- 
sarily subjected by the plumber. 

A few years ago, M. Tresca, in ¢«xperimenting on the flow 
of solids, found that a number of leaden discs, when pressed 
out of a central hole in the bottom of a cylinder, formed a 
rod which, when cut, showed that it was made up of con- 
centric cylinders, the inner one being solid and formed 
from the top disc, and the outer one formed from the 
bottom disc, and the others fromgthe discs in the 
order of their positions. He also found that when a solid 
nucleus was surrounded by a hollow cylinder, in the 
pressure cylinder, there was a rod or wire produced with a 
solid centre surrounded by a pipe, the proportions being in 
accordance with the proportions in the solid ingot in the 
pressure cylinder. Ina strong cylinder, with a circular hole 
in the bottom, he puta lead cylinder which fitted it, Pres- 


did not enable him to trace the movement of the molecules ; 
but, in a second trial, instead of the solid cylinder, he put 
twenty discs of lead, 4 in. in diameter and th of an inch 
thick ; the orifice was 1in., and after a certain part of the 
metal was forced out, the rod, on being cut, was found to 
consist of twenty concentric cylinders, the external ones 
being formed from the lower discs. The jet or rod was 5 ft. 
long. With a smaller orifice, a wire 23 ft. long was pro- 
jected, having the same disposition of concentric parts. 

While M. Tresca was engaged in these experiments, as a 
matter of philosophical study, the Colwells, Shaw and 
Willard Manufacturing Company, of New York City, whose 
factory is at the foot of West Twenty-seventh street, North 
River, were practically applying the principle in the manu- 
facture of a tin-lined lead pipe. ‘This invention was made 
prior to M. Tresca’s experiments, the first patent being 
issued to W. A. Shaw, March 10, 1863. This was followed 
by patents issued to W. A. Shaw and Gardner Willard, 
bearing date January 26, 1864, July 25, 1865, April 3, 
1866, July 24, 1866. The pipe as manufactured under 
these patents differs in several respects from any other of 
its kind. The incased tin tube is made of any thickness 
desired, perfectly uniform throughout the whole length of 
the pipe, and in coils of any required number of feet. It 
may be termed a “ union pipe,” constisting of two pipes so 
thoroughly soldered together that separation or secession is 
impossible. This soldering causes the whole pipe to comport 
itself as homogeneous not only during its construction, but 
also when applied to the various uses for which it is de- 
signed. It has sufficient pliability and the other qualities 
required by plumbers, and its strength to resist strain and 
sustain pressure is ample ; the chemical properties of its in- 
terior warrant its full indorsement for general use. 

The hydraulic process, as used in the manufacture of the 
common lead pipe, is used in the manufacture of this tin- 
lined lead pipe, or, as it may be termed, lead-incased tin 
pipe, and consists of a framework at the base of which is 
an iron bed-plate supporting a die, from which the metal is 
forced in a solid state through an orifice, a steel mandrel or 
rod being placed in such a manner as to form the core of 
the pipe. In the bed, at each of its four corners, are in- 
serted the ends of four wrought-iron pillars, eight inches in 
diameter, supporting a water cylinder with walls of fifteen 
inches thickness, and in this cylinder works a piston twenty- 
two inches in diameter, capable of a vertical movement of 
five feet and of exerting a pressure of four tons to the square 
inch. This cylinder is lined with copper, and the piston is 
packed with a cup of leather, which makes it perfectly 
water-tight as it travels up and down in the cylinder. The 
water to exert the pressure is conducted through wrought- 
iron pipes, and forced alternately, by means of powerful 
pumps driven by steam, to the top and bottom of the piston, 
as it is designed to depress or elevate it. Two of the 
hydraulic presses, with an interposed furnace and lead- 
melting pot and the steam pumps for working the presses, 
are in regular use, and a detached sectional view of the 
die and mandrel and their appurtenances is shown in 
Fig. 1. 

In the centre of the cast-iron cylinder, A, Fig. 1, which 
rests upon the bed of the press, directly under the water- 
cylinder, is a cylindrical receiver of about six inches in 
diameter, which is to receive the charge of lead and tin. 
In this recoiver is placed an ingot, C, of pure Banca tin of 
the shape of a frustrum of a cone, and this ingot forms the 





lining of the future pipe. The ingots are cast and then 
turned to the proper shape in a lathe, and have a hole 
through the centre. The tapering shape of the ingot is to 
give uniform thickness to the tin lining, for if it were of 
equal diameter the flow of the solid metal under the pressure 
of the ram, E, which is attached to the piston and which 
fits the cylindrical receiver, would give an irregular 
thickness. This ingot of tin is frozen by being placed in a 
refrigerator and surrounded with ice, the object being to 
prevent a too great fusion of it when the molten lead, B, is 
poured around it in the receiver from the adjacent melting- 
pot. The heat of the lead slightly melts the outside of the 





sure was applied, and the lead flowed out as a rod; but this 


eurface of the ingot, and the lead and tin form, when cooled, 








a solid cylinder by the fusion together of their surfaces in 
contact. A steel mandrel, D, of the size of the bore of 
the pipe is attached to the lower end of the ram, E, and 
is inserted in the hole of the ingot; water is forced to 
the top of the piston from the pumps and the piston, slowly 
descending and carrying with it the ram, E, causes the 
latter to force the lead and tin together through the annular 
opening of the die, G, which is interposedj between the 
receiver and the bed. The tin and lead, being thus forced 
out together, form a continuous pipe with a lining of tin 
depending on the size of the ingot of tin. 

Fig. 2 is a section of the lead-incased block-tin pipe, the 
heavy line on the inside of the figure showing the tin as 
inclosed by the lead. Fig. 3 is a section of lead pipe of the 
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Burst at 1650 1b. pressure Burst at 1200 lb. pressura 
square inch. square inch. 
same bore as Fig. 2. The superior strength of the tin 
enables the lead casing to be made with a much less 
thickness of metal, and consequently much lighter; and 
although the cost of tin is much greater than that of lead, 
it can be afforded at about the same price as the common 
lead pipe. 

The Colwells, Shaw, and Willard Manufacturing Com- 
pany also manufacture tin-plated sheet-lead, which is 
designed to accomplish a great service in offering a cheap 
and safe material for the lining of tanks, baths, evaporating- 
pans, or other vessels for holding water, or for use in dis- 
tilleries and sugar refineries, and other places where lead 
would corrode. This tin-coated lead plate is fabricated by 
the aid of a pair of huge iron rolls, being nine feet in length 
between bearings, and twenty-four inches in diameter; the 
pair weigh about fourteen tons, and the rolls and fixtures 
altogether weigh about forty tons. The lead and tin are 
first cast in a slab, which is afterwards passed back and 
forth between the ponderous rolls a succession of times until 
it is of the requisite thinness, Notwithstanding the great 
weight of these rolls they are easily managed, being raised 
and lowered by means of gearing attached to the top of the 
framework in which they rotate. 


THE CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 
To THE Eprror oF ENGINEERING. 

Srr,—Having just read Section IV. of the By-laws and 
Regulations of the Institution of Civil Engineers, as amended 
and enlarged at the general meeting of members held on the 
26th of June last, concerning the creation of the new class 
called “students,” I, for one, think it a most admirable 
arrangement, and only regret that it was not started long since. 
For the institution not admitting any candidates under 25 
years of age, all the younger members of the profession and 
pupils, to whom admission to the general meetings and library 
would have beén most beneficial, were precluded from doing so, 
except occasionally, when able to get a ticket from any member 
or associate they might know. 

Consequently, in 1859, a number of junior assistants and 
pupils formed themselves into a young engineers’ society for the 
purpose of holding meetings for the reading of papers on 
scientific subjects and for the discussion of the same, in order to 
gain engineering knowledge, and to accustom themselves to 
speak in public, &c., until they were qualified for election to 
the Institution. > 

_ This seciety, which is called “ The Civil and Mechanical En- 
gineers’ Society,” is still in existence, and is now in a very 
flourishing condition, and my object now is to call the attention 
of young engineers and the “ student ” class of the Institution 
to it. 

The meetings are held on alternate Wednesdays, from October 
to June inclusive, so that students of the Institution could 
attend the general meetings on a Tuesday in Great George-street, 
and also those of the Civil and Mechanical Engineers’ Society at 
the Whittington Club on a Wednesday. And I think, speaking 
from my own experience, that the younger pupils would learn 
more at first from the latter society, where they could ask any 
questions, and make any remarks, than they would at the 
Institution or at the Society of Engineers, where many of 
the terms used they would not understand, and many of the 
subjects they would perhaps hardly know the elements of. 
And if such was the case, they would really confer a favour on 
most of the members and associates of the Institution, who 
regularly attend the meetings, by going to the Civil and 
Mechanical Engineers’ meetings instead, sometimes, as there 
would then be more room in the Institution. 

Last session, on several occasions, the theatre was so crowded 
that many were unable to get a seat. It is far too small for the 
members and associates only, being between 1300 and 1400 in 
amas and yet every one of these can introduce a friend with 

im. 

_ Although, as I have stated, the above society was originally 
intended only for juniors, at the present time they do not 
compose more than half its numbers, For many of the members, 
after being duly qualified and elected to the Institution of Civil 
Engineers, still remain members of the young society, and we 
have now many men of experience among us. ‘ 

_ Our papers, which you have been so good as to publish from 
time to time in your journal, have always been practical, well 
written, and generally illustrated. We are never at a loss for a 
paper, and the discussions are usually carried on with great 
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animation. Nearly all our honorary members are members of 
the Institution. 

Should any of your readers wish to have copies of the rules, 
list of members, or any information concerning this society, 
either Mr. Roberts, the secretary, of 10, Adam-street, Adelphi, 
or myself, will be most happy to give them any information they 
wish for. 

If you can find space in your journal for the above, you will 
oblige, 

Yours, &e., 
J. G. Crospre DAWSON. 

Engineer’s Office, Euston Station, N.W., 

24th July, 1867. 





THE DRAINAGE DISCUSSION. 
To tHe Epiror or ENGINEERING. 

Srr,—Thanks to my ‘‘ keeper” in this discussion, whom your 
readers must recognise to be the Editor of ENGINEERING, I am 
allowed to give vent to my ‘‘curious lucubrations.” And as 
they still force me to apply the searing iron to their flesh, I were 
no true knight did I raise my visor, and gain any amount of 
credit in unravelling such dirty schemes as they wish to be 
introduced into our houses. Fifteen years ago I had occasion to be 
in Hamburg, and I am now sorry to hear that cleanliness, so far 
as conveniences are concerned, is still in a backward state. I 
have taken up Mr. Liernur in the primary steps of his scheme, 
and let him answer it, with or without the assistance of his 
coadjutor, Mr. Krepp. The latter I will now meet in the open 
field. The barrels will contain 5 cubic feet, equal to laying ona 
layer of manure 720 ft. long, on a stream one square inch thick ; 
or, take half a square inch, it will manure a furrow 963 yards 
long. It occurs to me this “ lout” of a farmer’s lad will require 
to be well up in judging distance by the eye, so as to know how 
long the manure will last, going over irregular fields. The flow 
is very even, I will say, passing through a pipe lin. in the 
bore, and will lay the manure in a sluggish manner to the extent 
of 963 yards; but at times, before he has got over one-fourth of 
the space, the paper pulp, rags, &c., choke up the hole. Pro- 
bably your correspondent will suggest a hand-lever, having a 
jointed end and vertical rod, to clear the obstruction. Were 
this to be made self-acting, there is some possibility of the flow 
being even; and when the flow ceases altogether, in the middle 
of the field, is the ploughman to suspend operations, and go and 
assist the boy in raising 345 1b. in another barrel upon the cart, 
or does he continue ploughing, and may he not overtake the 
point of cut-off, left by the lad, before the callant has time to 
replenish his cart? And supposing they both start afresh, it is 
very evident that the manure will just last 963 yards, and here 
the ploughman must stop, and wait for further supplies. Now, 
this is supposing the boy to be ahead of the plough; but his 
education must be so far advanced of the age, that he must 
never presume to go first. It may be argued that he is still at 
the tail end; but I am thinking the modern steam-plough has 
put roundabout ploughing with horse labour at « discount, and 
even with the old ploughshare, the boy will be driven foremost, 
and will never be able to keep a few yards in the rear of the 
ploughman; consequently, he will require to bide his time, or 
probably your correspondent will suggest a train of small carts, 
so as to keep up the supplies. The sluggish stream will require 
to move somewhat quicker than what will flow out of a barrel, 
to keep pace with one of Fowler’s multiple steam-ploughs. I 
leave that for farmers to understand. When the refuse of the 
stable and byre is heaped up in some remote corner of a farm, 
sometimes sewage refuse is added thereto, placed in pits formed 
in the heap. It is covered with quick-lime, and stable refuse 
heaped over. Now, such liquid flows through the mass until it 
is quite rotten, or the straw reduced to a manure consistency, 
and farmers generally cart it to their fields, and leave it there 
in heaps. Now this is done when ploughing cannot be carried 
on; but when the ground is in a fit state for the ploughshare, 
it is then scattered about. Now this is what may be termed the 
division of labour, which all farmers know more about than your 
correspondents can inform them. I have entered so far into 
farmers’ practice. To point out to agriculturists what Mr. L. 
wishes them to do is to throw away ‘‘farm manure and cast it 
into the sea,” and use house refuse instead. I am thinking the 
British public are not so easily gulled. 

And now I would like to see whether Mr. Menzies and the 
unknown “ Q. O.” agree on this subject. I must find my way 
in the dark, as I know nothing about the details of his scheme, 
so I will put it thus: Does Mr. M. recommend dry closets? I 
don’t. He forms the drain from house of small cast-iron pipes. 
I quite agree. And when all the slops, &c., from house are 
carried away and precipitated into a main sewer (of, say, cast 
iron) of sufficient capacity, so that the sewer can never become 
fall, or be subjected to hydrostatic pressure, then I consider the 
scheme is good, and the sewage wjll be of sufficient commercial 
value. But should (as Mr. Krepp says) the pipes be subjected 
to hydrostatic pressure, then I say the scheme is an abortion; 
for pipes thus laid from Highgate-hill down to the outfalls, 
we d, I consider, disgorge the contents up the closets into our 

ouses. 


Respectfully yours, 
0. 0. 


P.S.—I have not answered Mr. K. about the vacnum, as half 
an inch bore will destroy a vacuum formed in reservoirs. And 
when the stuff is drawn out of the bend, Mr. L. allowed it fell to 
the bottom, and the air rushes through at the top of pipe, and 
ceases to become a propelling agent in the small pipe. 





F To THe Eprror or ENGINEERING. 

Str,—In my letter that you were so good as to publish in 
your journal of the 12th instant, I threw out a few remarks 
about the waste water from towns, and the method of dealing 
with it in order to prevent the poliution of rivers and streams. 
I agree with what Mr. Liernur says in reply, so far, that carts 
must anyhow be kept on a town to remove ashes and household 
refuse, and 1 think that all that can be done in this way to 
remove solid matter separately from liquid is a step in the right 
direction. For although flowing water will carry a great quan- 
tity of finely comminuted matter along with it, and is a cheap 
way of removal, still I think it isa mistake to make our sewers 
do this double duty, because any slackening in the speed of the 





current from a bend, change in the inclination, or diminished 
flow is liable to cause a deposit, and more water must then be 
poured down the sewer to clear this away, setting in motion (for 
it probably has to be pumped) an amount of water perhaps ten 
or twenty times the weight of the substance to be removed, thus 
wasting a great deal of mechanical force. Wherever it is pro- 
posed to construct a system of sewers, a question arises about 
the water supply at command to keep them in working order. 
Ratepayers are deterred from carrying out their designs, from 
the fear that their water supply will not be sufficient, and that 
their sewers will in consequence have a sluggish flow, giving off 
noxious gas. The, present-system of sewerage depends for its 
efficiency upon the water supply; should that fall short, the 
other part of the machine (the, drains) is immediately out of 
order; whereas, if we were to commit liquids only to our drains, 
we should not runthe risk of having the flow impeded during 
dry summer weather, when, most of all, we want this liquid to 
flow away as fast as possible, before it has time to decompose 
and line the sides: of our sewers..with slimy deposit. Previous 
to being discharged, all.waste liquid might be passed through a 
strainer; house pipes would not then require to be half the 
size, and would not be liable to get stopped with paper, rags, 
&e. The sewer gas nuisance also would be reduced to @ mini-~ 
mum. I feel convinced that some scheme could} be contrived 
without much difficulty for removing all the dey refuse regu- 
larly, and without causing offence, for there are always ashes at 
hand with which so small a quantity might be covered till the 
time of removal. With what Mr. Liernur says.aboutéhe nature 
of waste water from towns, after what he calls the ‘sewage 
proper has been withdrawn, I do not at all agree.) T ‘have 
frequently observed the nature of this liquid—in one case /from 
a town where cesspools and middens still prevail. And where 
it is not permitted, as far as the authorities can prevent it, ‘to 
discharge any such matter into the public sewers... This liquid, 
I do not think, would be purified by being passed throngh'a bed 
of Spencer’s magnetic. carbide. I wish it could. As I said 
before, I do not know any’ plan equal to the irrigation system to 
effect this. I am open to conviction; but have witnessed! ‘the 
effects produced by the latter, though not as'yet those’ by the 
former. lam, Sir, 
Your obedient Servant, 
Nova Scotia House, Ipswich, CHARLES F. GOWER. 
July 24, 1867. 








THE CORLISS ENGINE, 
To tHE Epitor oF ENGINK&ERING, 

Sir,—When I presumed to address you in the simple nar- 
ration of a fact, since confirmed by your able correspondent 
“ Anonymous,” I was under the impression that such a fact 
would be acceptable, and might. assist the argament on. the 
tapis to a correct conclusion. If in-error on this particular, | 
imagine I need not be anxious to-be underceived.. As I find. my 
assertion is challenged for an explanation, I will, with your per- 
mission, confine my reply to one feature only, albeit.an interest- 
ing one. 

The common short slide of the previous engine, to, which I 
alluded, of course cut. off the steam at some definite part of the 
stroke, as usual in other engines of common construction, 

In the Corliss engine the connexions between the governor and 
the steam-valves were so delicately adjusted, as to release the 
valves at any part of the stroke, from the open position in which 


No doubt, in the instance referred to, the load on the engine 
was irregular, and it might be only occasionally that the old 
engine was brought up by the increase in the resistance. When 
this occurs with the Corliss engine, the steam-valves are acted 
on at once, and an increased supply of steam, always at practi- 
cally the boiler pressure, admitted to the cylinder, or if the re- 
sistance is so great as to tax the engine to its utmost, then, 
without any sensible decrease in the speed, the steam is ad- 
mitted during the whole stroke, and without increasing the back 
pressure from the exhaust. The prompt and efficient action of 
the Corliss engine in this respect alone, I consider, enables it to 
maintain a uniform speed, and to do the work which an ordinary 
engine of the same size, and working under the same conditions 
as to boiler pressure and speed, will tail to accomplish. 

I am, yours truly, 
Witi1am INGus. 
Manchester, July 24th, 1867: 


z 


THE RUTHVEN HYDRAULIC PROPELLER. 
To THe Eprror or ENGINEERING. 

Smr,—As the value of this propeller, as compared with the 
screw and paddle, has, for the present at least, been bronght to 
a, question of fact as shown- by the. relative co-efficients of the 
vessels} 1 think you have not done justice to the hydraulic (in 

our remarks on the letter which you inserted for me in your 
ast number), by quoting the co-efficients of the Waterwitch 
obtained at the trial’ on the Thames on 14th October last, viz., 
for displacement 101, and for mid-section 293}. You cannot 
be aware, I presume, that said trial was merely the contractor’s 
first trial of engines, and came to nothing, by reason of the ex- 
cessive priming of the boilers; and it never was intended or 
received as a trial by the Admiralty. In fact, a of 
the machinery were still in an unfinished state. The co- 
efficients then taken were therefore set aside by the Government. 
When the vessel was tried at the Maplin, the co-efficients, as 
worked out by the Admiralty, were, as I stated in my last, viz.: 
Waterwitch ... Mid-section 342; displacement 118.9 
Viren <0 °'..3 * 299; ~ 102.7 

These are certainly not high co-efficients; ~ may even call 
them “ miserably low” in comparison with the co-efficients for 
larger and better-shaped vessels ; but I venture to say that you 
cannot show a higher co-efficient for any other vessel of same 
class. And relatively to the sister vessels, Viper and Vixen, 
the Waterwitch shows a much higher co-efficient, and, so far 
as co-efficients go, proves the hydraulic greatly superior to even 
the double screw. W. B. 

London, July 22, 1867. 














LLOYD’S ESPARTO MILL. 
To tue Eprror or EnGrvrerine. 
Srr,—Referring to your notice of the Esparto mill exhibited by 
me at the Bury Royal Agricultural Society Show, Mr. Lloyd’s 
process of paper-making from Esparto grass, &c., is patented. 
Yours truly, 
W. P. WiLKINs. 
Ipswich, July 20, 1867. 








Steepine CARs or THE CHICAGO, ALTON, AND Sr. Louis 
Raitway.—The Tourist’s Guide gives a very good account of 
the sleeping cars built by Mr. George M. Pullman for this 

pany, and states that they are, without doubt, the most 





the eccentric had placed (either of) them, thus plet 
shutting off the steam at the proper time. Although the wor 
of that extensive ropery was ever varying—now the spinners 
and the laying of ropes, and now the heaviest cable was laid up, 
and as suddenly finished—still that engine preserved the utmost 
regularity of speed. 

At times the steam might be completely shut. off—not 
throttled —froin the cylinder, say, at one-eighth of the stroke ;* 
and at unusual times of greatest resistance the steam might be 
entering the cylinder-in full force, say nearly the whole time 
that the piston was travelling over its path. It will be seen at 
once that this expansion was not, jas, im the other engine, a fixed 
quantity, an unvarying fraction of the stroke, to remain so tothe 
end of the chapter, under all cirenmstances, involving occasional 
deficiency of power or a waste of steam. On the contrary, here 
the steam-power most admirably adjusted itself to the working 
requirements, and that superior to any other “ adjustable cut- 
off” | had seen in England, America, or elsewhere. 

I respectfully submit that we may here discover the clue to 
the greater efficiency and the greater economy of the Corliss 
engine, with the same diameter of cylinder and same length of 
stroke as its predecessor. 

There are other points worthy of notice, particularly the 
locality and efficiency of the steam, and the education valves, 
but I need not go into these details now. ; 

Sir, yours respectfully, 
W. E. Gru. 

75, Herbert-street, N. : 





To rae Eprror or ENGrmcerina. 

Srr,—In your last number Mr. Pinchbeck states that I agree 
with him that the increased power developed’by the Corliss en- 
gine referred to by Mr. Gill could not have been due to the 
superior cut-off valves. Now this is not exactly the case. What 
I said was, that the result might not be due’to the greater de- 
gree of expansion. 

That the Corliss engine referred to was ‘able to do the work 
which the old engine was not able to do was no doubt due to 
several causes. I think that in the new engine the initial pres- 
sure of steam on the piston would be as great, or greater than 
in the old one, notwithstanding that the boiler pressure was less. 
This could be accounted for by the absence of the throttle re- 
gulator, and of all wire-drawing action in the valves, and by the 
short and direct steam-passages. ‘The back pressuse on the 
piston of the new engine would no doubt be less than in the old 
one, on account of the exhaust-valves opening more quickly, and 
also on account of the short and direct exhaust passages from 
the cylinder; and this advantage would be more marked when 
the engine was working up to its greatest power. 





* I am not prepared with precise proportions, and accept ex- 
tremes for better illustration. 





elegant and luxurious palatial cars ever constructed in the 
United States, and cannot be excelled in the world. Each car 
is 63 ft. long, 103 ft. wide, and 11 ft. high from floor to ceiling, 
and is divided into 16 sections, or 32 sleeping berths, accommo- 
dating sixty-four passengers, and resting upon eight pairs of 
wheels, so constructed that when in motion, even in turning a 
curve, but the slightest motion is perceptible; in fact, when 
running at the greatest speed, one can write easily and legibly 
upon a table.. The exterior is beautifully painted and finely 
finished, while the interior presents an appearance of grandeur (?) 
which baffles description (!!); the wood-work is of black walnut, 
finished in oil, highly potisbed, and richly carved (!) ; the ceilings 
are ornamented with rich fresco paintings; the upholstery is of 
the costliest Brussels carpets, with curtains of heavy damask; 
the metal work is all silver-plated. Each section contains a 
mirror of heavy French plate glass tastefully carved(!) ; and when 
the car is well lighted up, it presents a gorgeous spectacle (!!). 
The upper berths fold back so as to present an arched and 
panelled ceiling, finely decorated with fresco work. The design is 
original with Mr. Pullman, and gives the appearance of one 
made specially for day passengers. Nothing of the sleeping 
arrangements is visible. The passenger can ride all day long, sur- 
rounded with all the luxury and comfort wealth can afford, and not 
until night, when he witnesses the sudden transformation of 
elegant furniture and sofas into comfortable beds, can he realise 
that he has been travelling in a sleeping apartment. ‘There are 
six sofas, which, like the seats, can be transformed into berths. 

Harpours or ReruGe.—The annual reports of the engineers 
show that at Portland the _— of rough stone deposited in 
the breakwater mound, and the foundations of the heads, has 
reached 5,627,654 tons. With the exception of some temporary 
damage to masonry in the gales of January and March, the 
works have stood successfully the storms of the winter, and 
large numbers of vessels have taken shelter within the harbour. 
At Dover the expenditure upon the breakwater, or west arm of 
the harbour, has reached 611,277/., the estimate being 725,000/. 
At Alderney the expenditure at the end of March, the period to 
which all these reports are made up, had reached 1,140,5132, 
the estimate being 1,300,000 At Holyhead, at that date, a length 
of 7037 feet of the superstrueture of the north breakwater had 
been built to its full height, and a length of 7124 feet was 
built above high water; the inner or harbour wall was built to 
its full height, and a length of 5930 ft. In the year ending the 
31st of March, 3647 vessels sought the shelter of this harbour. 
The expenditure had reached 1,371,155/. 

AMERICAN STEAM Suippinc.—An undertaking has been 
projected at New York which aims at the establishment of re- 
gular lines of steamers. between ports of the American Union 
aud the Antilles, An agent has been despatched in order to 
secure the adhesion and financial assistance of the various 
Governments concerned. 





[Jury 26, 1867. 
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THE AMERICAN LOCOMOTIVE AT THE PARIS EXHIBITION. 


CONSTRUCTED AT THE GRANT LOCOMOTIVE WORKS, PATERSON, NEW JERSEY, U.S. 





and firmly secured to the framing and smokebox, the cylinders 
never work loose, and the outside-cylinder arrangement is as 
stiff in this respect as the inside cylinders of English engines. 
The weight of each finished cylinder (the single sasting) is nearly 
one ton, or exactly, in the case of the America, 2210 lb. 

The framing, so different from that of English engines, is of 
much the usual American type. A pair of bars extend from 
the buffer beam to the axle-guards, or ‘* pedestals,” as the Ameri- 
cans call them, of the driving wheels or, to speak in American 
phrase, of the forward drivers, since all coupled wheels are called 
“drivers.” These bars are 33.in. wide and 2% in. deep, and are 
laid flatways. They are intended merely to transmit longitu- 
dinal strains, those between the cylinders and axle-boxes, and 
are purposely made without reference to vertical stiffness. The 
axle-guards or pedestals are formed in a separate framing, a 
= of somewhat elaborate forgings, 15ft.6in. in length, the 
‘ower ends of the axle-guards being tied together in the manner 
shown in the engraving on page 69. The upper and lower pcr- 
tions of each of these forgings or “shapes” embrace the forward 
frame-bars, as shown, and these bars are carried each through 
to the driving axle-guard, and the whole is held together 4 
bolts. This precise pattern of framing was first used by William 








Mason, a successful locomotive-maker of Taunton, Massachu- 
setts, and some of whose engines were once running on the 
Alexandria and Cairo Railway, where many of our Indian 
readers have no doubt seen them. All the bars of the framing 
are planed all over, the finish being the same, in fact, as that of 
the guide-bars. To an English eye this appears to be a ram- 
bling structure, with too many pieces and Pits, and we cannot 
attempt to explain why the solid slab type, as. first introduced, 
we believe, by:Mr. Beyer, has never gained headway in the 
States, one: firm only having adopted it. there, and. they are no 
longer in business. It will fe seen that the axle-boxes have ad- 
justing wedges on their hind sides, the wedges being of, cast iron, 
and having flanges embracing the leg or horn of the axle-guard, 
the flanges of the axle-box bearing upon the flanges of the 
wedges. The cast-iron surfaces not only wear well upon each 
other, but the wedges can always be cheaply renewed. There 
are wedges also on the forward sides of the axle-boxes, but 
thése are not adjustable, being, in fact, only wearing pieces. 
The boiler, being fixed firmly to the smokebox, the ail for 
expansion, say ,4, in., is made in a sliding fastening on each side 
of the firebox. A broad angle iron, 3ft. long, is screwed to 
each side ot the firebox, and rests upon the upper bar of the 





_the cylinders, the firebox, an 








trame, and it is held down by a bridge strap, 3ft. Gin. long 
bolted firmly to the frame at each end, while the angle iron may 
slide under it, through the range of theexpansion. The bridge 
strap is fastened to the frame by nine holts in all, seven of 
which pass through oblong holes in the angle iron. The angle 


_iron is lipped on its lower and outer edge, so as to grasp the 


frame, and to prevent any lateral movement. Shorter “ expan- 
sion braces,” as they are called, connect the firebox also with the 
lower bars of the frame. The frame-bars are bound together 
transversely, much as in Hnglish engines, by the buffer-beams, 
by a transverse tie just in front 
of the driving axle-guard, and the motion plates, carrying the 
outer ends of the guide-bars, are each bolted to the framing and 
to the boiler. : , 
The driving axle springs, each carrying about 3 tons (besides 
14 tons nearly under each spring resting directly on the rail), are 
3 ft. long between the centres of straps, and are each formed of ten 
plates of 34 in. by gin. steel. They are connected by — 
sating levers, and at their outer ends they have india-rubber 
blocks between the ends of the spring straps and the frame, 
these blocks being nearly enclosed in cast-iron holders recessed to 
receive them. 
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‘The wheels are of cast iron, the truck wheels chilled, while 
the driving wheels have Krupp’s steel tyres. Can English 
engineers believe it that wrought-iron wheels, of the best English 
makes, have been tried again and again on American lines, and 
abandoned as not being equal in strength and wearing qualities 
to cast-iron wheels? But it will be said that these wheels are 
enormously heavy. They certainly look so, but every one of 
those thick spokes, and the rims also of the driving wheels, are 
hollow, a network of cores being placed in the mould in casting 
them. The driving wheels of the America, 5 ft. 2in. across 
under the tyres, weigh each but 1250]b., or a little over 11 ewt., 
irrespective of the counterweights, which weigh 270lb. Thus 
the whole wheel is but one-half heavier than the 24 in. tyre, 
which weighs 835 lb. Why is it, for such is unquestionably the 
fact, that English engineers no sooner go to Canada than they 
become firm, converts to cast-iron wheels? Nearly all the 
traffic of the Grand Trunk and the Great Western of Canada 
railways is. now ran on cast-iron wheels, Of the former line, 
Mr. Richard Eaton, formerly Mr. Beattie’s principal assistant 
on the London and South-Western Railway, is the locomotive 
superintendent, and neither he nor Mr. C. J. Brydges, who is the 

neral manager, and well known in London, will have anything 
But cast-iron wheels. There are a few of wrought iron still on 
the line, but they are getting rid of them as fast as possible. 
Curiously, the complaint is that wrought iron will not stand the 
winter climate, or rather the diseipline of a road bed frozen as 
hard as if it were a bed of granite. We are speaking both of engine 
driving wheels, with wrought-iron or steel tyres, and of chilled 
truck wheels for the engines, tenders, carriages, and wagons. 
We ‘have ies of letters from the above-named and other 
Canadian engineers and railway managers now in our possession, 
all speaking very strongly upon this point, and we do not doubt 
that when _— Tyler goes out, in September, on the invita- 
tion of the Grand Trunk shareholders, to inspect and report 
-= their line, he will look closely into this question of chilled 
wheels, about which there is certainly (great misconception in 
this country. 

“But,” it will be said, “we object to such small wheels,” 
2 ft. 6 in, to 2 ft. 9in. in diameter, and few truck-wheels over 
2 ft. 9in. are ever used in the States or in Canada, while the 
cast-iron chilled truck-wheels of the America, an engine intended 
to run over somewhat rough lines, and in all weathers, and 
sometimes to do its 45 or even 50 miles an hour, are but 30 in. 
in diameter, and at the higher speed just named would spin 
around at the rate of 560 revolutions per minute. But it is to 
be remembered that these wheels carry, each, less than one-half 
the weight upon each leading wheel of many English engines, 
the general load on the truck-wheels of American engines being 
2 tons each, or 10 tons on the whole. It has been our business 
to ride much upon these American engines, often at tolerably 
high speeds, and we can only that the motion is steadiness 
itself, as steady, we are bound to say, as the best and fastest 
English engines, upon the buffer beams of which we rode nearly 
1000 iniles, in the year 1863, taking indicator diagrams. The 
smallness of the American wheels is compensated for by the 
easy action of the widespread truck, the load being carried upon 
its centre only, instead of at the sides. The whole framework 
of this truck is, in fact, a anges apparatus, and the centre 
bearing is furthermore carried, in the engine under notice, upon 
Bridges’s swing beam, the latter always used under American 
passenger carriages. This swing beam, so far from being unsafe, 
as might be imagined, enables the carriages to go smoothly 
round curves where, without it, they have actually got off the 
line. It is shown in one of the halt sections on page 65, The 
whole truck frame is indeed a study for its lightness and 
strength, the whole load being taken directly upon the centre, 
and transferred thence through a pair of short strong transverse 
bars to the middle of the springs, of which a single pair serve 
for the four wheels. The truck frame is a flat bar 33 in. by 1} in. 
only, with the axle guards bolted on and tied together at their 
bottoms, as shown. Not only does the wide spread of the truck 
axles, 5 ft. 9 in. apart, admit ot the cylinder being laid level 
between the wheels, but this wheel-base gives increased steadi- 
ness. The general design ofthe truck (with the exception of 
the swing beam, introduced more recently into engines) is the 
same as has been adopted by nearly all American locomotive 
engineers since 1854, and it was first, we believe, introduced by 
the late Mr. Thomas Rogers, who was for years the leading 
locomotive builder in the States, the works at Paterson bearing 
his name, and under the superintendence of Mr. W. S. Hudson, 
an English engineer long resident in America, being still the 
largest of the kind in the country. 

It is time that we took a look into the boiler, for we 
have so far dealt with a few of the external features in 
much the same order as they would strike the eye. The 
boiler is of 2 in. plates, double rivetted along the horizontal 
seains, and the firebox is also of iron, The tubes are of copper, 
and the firegrate is formed of 2 m. iron water-tubes, with a 
mud-plug in the firebox-casing opposite each end of each tube. 
The top of the outside firebox or firebox-casing is flush with 
the barrel of the boiler, althongh most other American engines 
have the top of the outer firebox several inches higher than the 
barrel, and connected with it by a long sloping or flared plate, 
similar to, only more inclined than, that shown on the underside 
of the boiler in our section. Most American engines, too, have 
two steam-domes, and draw their steam, in part, from each. 
The tube-plate, it will be seen, is slightly set back from the 
firebox, nearly 6 in., and this is considered a protection to the 
ends of the tubes, while it gives also more réom for combustion. 
The water-grates were first suecesstully used by Mr. James 
Millbolland, while locomotive superintendent of the Reading 
Railroad, and were specially designed for barning anthracite 
coal, They are much liked by all engineers who have used 
them. ‘The firebars ordinarily used previously, and, indeed, 
more generally used still, are of cast iron—never of wrought 
iron. It will be observed that the rings forming the barrel of 
the boiler are arranged telescopically, as it is only thus that any 
boiler can be completely drained of water when blown off; and 
the front end of the boiler is always, too, carried a little higher 
than the firebox end, partly with the same view, and partly 
to assist the draught through the tubes, just as every portable 
engine driver knows that he can raise steam quickest when he 
has the hind wheels in a trench a few inches deep, or even a foot 
or more, for that matter. The tubes are set in remarkably thin 














tube plates, seldom more than 4 in. or § in. thick, and with 
ferrules at the firebox endonly. The tubes are disposed in ver- 
tical instead of in horizontal rows. The boiler, as it came from 
the boiler ‘shop, weighed but 4 tons 4 ewt. 3 qr. 8 Ib., or, in 
American notation, 9500 1b., without the copper tubes, the 
weight of the latter being 23441b. This weight does not include 
the ash-pan (490 Ib.), the water-tube grates (135 lb.), the fire- 
door (80 lb.), nor the chimney, steam-pipe, or any fittings. 

In the smokebox it will be seen that cast-iron branch steam- 
pipes are employed, one to each cylinder, the pipe communicating 
with a passage cast in the box of the cylinder casting, and 
the steam rises into the slide-valve box or “ steam chest” through 
a rectangular port, on the face of the cylinder to one side of and 
just below the valve face. Each cylinder has its own blast 
nozzle, about 3} in. diameter, and rising about only halfway up 
the tubes, or to 7 in. below the centre of the boiler. We don’t 
quite know why, but the single blast pipe has been always con- 
sidered a mistake by the American engineers; they once tried 
it and gave it up. We think, however, we can discover the ex- 
planation, in the fact, that with the necessity for a sharper blast 
than we use in England, and consequently a greater back 
pressure on the‘piston,.the two exhausts interfere with one another 
to a greater extent than in our engines. When we (if David 
Pennington, the driver, will pardon us) ran the Lady of the Lake 
in full gear, while getting away from a station (anywhere between 
London and Manchester), and it was the same with Aleck Keir’s 
and Charley Rick’s engines (poor Charley! since killed) onthe 
Great Eastern line, and’ with Tasker’s engine, the ** hs PY 
on the London and South-Western, our indicator diagrams were 
shoe-shaped, with a distinct hollow under the instept, and we 
have known sever. engineers, first-class men, too, to’wonder 
what the devil the hollow meant. And yet it was clear that the 
rise in back pressure, at that point, coincided exactly with the 
escape of steam, into the same blast-pipe, from the other 
cylinder. So the American engines with their smaller blast- 
pipes, and sending out a whole cylinder full of steam of nearly 
boiler pressure at a stroke, show this hollow in an aggravated 
form. Weshowan extraordinary illustration of this in an indi- 
catér diagram on page 71 of our present number. Here there 
were a pair of 18 in. cylinder, carrying 130 |b. steam almost 
to the very end of the stroke, and exhausting in common through 
a single blast pipe only 333 in. in diameter, this small size being 
required to obtain the necessary draught. There was a big 
hollow, or kick, on the under side of the diagram, corresponding 
to the exhaust fighting its way in from the opposite cylinder, a 
kick representing a sudden accumulation of back pressure equal 
to 2 lb. or 3 lb, over the whole stroke. There is something, but 
not much, .in this matter of double blast-pipes which English 
engineers should look into. We say not much, for our engines 
cut off so much earlier than Yankee engines, and, what is more 
to the point, work with so much larger blast nozzles, that the 
kick in the underside of the diagram is only seen when the 
cylinder is taking a good deal of steam in full gear. 


Then how is it that the exhaust-nozzle is so low? Simply 
because when they were formerly much higher it was necessary 
that they should be much smaller, smaller even than they are 
now. The writer has measured the blast-pipes of many 
15 in. cylinder engines only 14 in. in diameter (!), and for years 
lg in, was the standard diameter in the States for 15 in. 
cylinders. These tremendously sharp nozzles made no end of 
a row, each steam stroke going off like a rifle, or the roar of a 
Mississippi steamboat; but nobody in the States ever used the 
indicator in those days, and there was no knowing what was 
going on inside the cylinder. At last the nozzles of the blast- 
pipes were lowered to the top row of tubes, then a little lower, 
and at last nearly to the bottom row, and with every change it 
was found that a larger nozzle could be used, merely because 
the draught was then more equalised through all the 
tubes. We have pushed out, with a 12 ft. pole, the cinders and 
wood asbes from the lower rows of tubes of many American 
engines having high and small blast-pipes, but with lower blast- 

ipes the lower tubes were clear, and we could measure the 
fongth of the lowest tubes as readily as the highest. But with 
our large blast-pipes, as in English engines, no advantage would 
accrue from greatly lowering the blast-nozzles; indeed, Mr. 
Adams, on the North-London line, has tried this purposely to 
ascertain if there were any gain, and found none. 

The chimney is fitted to a cast-iron saddle weighing 218 |b. (!), 
and the smokebox door, with a great hand-wheel to loosen the 
catches inside, weighs 174 Ib. 

The regulator is a double-beat or equilibrium valve, worked 
by a pull-out,lever, and no American engines ever have swing or 
crank handles to the regulator. 

We are not half done with the engine, and must have another 
look at the outside. The connecting-rods and coupling-rods are 
grooved out to an I section to lessen their weight. This was 
done by Thomas Rogers in a few of his engines, made thirteen 
years ago. ‘The rods have the straps, collars, and bolts always 
used by American engineers. They won't have solid ends at all. 
They have tried them, and stick to it that they do not give 
sufficient bearing surface for the flanges of the brasses. Where 
the writer served his apprenticeship, solid end rods were made 
for several locomotives, and, after a year’s trial, were cut up for 
scrap. The brasses of the coupling-rods are so made as to en- 
close the end of the pin. The halves of the brasses fit closely 
together, and require to be filed down when they are set up, to 
allow for wear. ‘The finish isa very neat one. it was schemed 
by one Thomas Dougherty, formerly locomotive superintendent 
of the Macon and Western Railway of Georgia, and who showed 
a sketch of it to “old Tom Rogers,” who handed him seventy 
dollars there and then, and at once adopted it, and all other 
American locomotive builders have since followed him. 

The guide-bars, of cast steel, are placed ata few inches higher 
level than the piston-rod. This looks very odd to an English 
eye, but mechanically it is attended with no disadvantage what- 
ever, and its purpose is merely with level cylinders to get the 
guide-bars out of the way of the truck-wheels. It is a dodge 
first resorted to by William Mason, of whom we have already 
spoken, and who bes engrafted many little features, generally 
very neat ones, upon American practice. 

And then there are the rocking-shafts, or “rock-shafts,” to 
work the valves. English engineers don’t like them, and their 
American cousins don’t like the vertical valve face inside of the 
frame, not but that the direct connexion is of itself preferable. 





The rock-shaft is a single forging, both arms being welded on, 

and the bearing 10 in. long is carried for its whole length in . 
pair of what, although made of cast iron, we are always apt to 
call ‘ brasses.” The wear is exceedingly slight, practically nif 
and the valve face is more accessible than in our own engines. 
The ports are long, 16in. for a 16in. cylinder, and the valve 
has but fin. outside lap, all American engines working their 
steam much further on the stroke than do ours. 

The eccentrics, of cast iron, have cast-iron straps, not for 
cheapness, but because they wear better than gun-metal, and do 
not spring. The links are balanced, not by a clumsy counter- 
weight, but by a volute spring in a neat little brass case under 
the middle of the boiler. Some form of counterbalance spring, 
either a plate spring or a volute, is always used for the links of 
American engines, the counterweight having been abandoned 
some years ago. Mr. John V. Gooch employed a counterbalance 
spring for the valve-rods of his engines, many years ago, upon the 
Eastern Counties Railway, and no doubt the Americans have 
taken the hint from his practice in this respect, as represented 
in one of the plates of Mr. D. K. Clark’s Railway Machinery. 

The piston packing is Dunbar’s patent, greatly liked in the 
States, and illustrated a few weeks ago in our columns. 

The slide-valves move on Bristol’s anti-friction rollers, now 
extensively used in American locomotives, and introduced into 
this country by Mr. Daglish, of St. Helen’s. Messrs. Maudslay, 
Sons, and Field have already tried them for marine engines, and 
with success, and they are used in allthe new steam sloops 
built and building for the United States Government. 

Look at the cow-catcher. It is made of 1 in. round wrought- 
iron rods, and is pretty stiffly braced back to the smokebox. 
But it does not look strong enough to our eyes, and we have 
seen a full-grown ox knocked thirty feet by our engine, and we 
have also seen engines which had been thrown from the line, and 
the drivers killed, by the doubling up of a cow-catcher, such as 
the one shewn in our illustration, and this from striking a 
yearling steer. 

That head light is of the usual American pattern, with a 
silvered parabolic reflector 22in. in diameter and 15 in. deep in 
its full concavity. A good head light is expected to show in a 
dark night sufficient light to enable the time to be seen ona 
watch, the observer standing 1000 ft. or nearly a quarter of 
a mile, in front. 

The cab, made of curled maple and walnut wood, is more 
than usually smart, but the cabs of American engines are 
generally showy, sometimes very much so, and we have seen 
them decorated with prints and photographs, as if they were 
the offices of professional gentlemen rather than the posts of 
duty of hard-handed engine-drivers. The battery of handles 
and cocks within the cab is something marvellous. There is 
a polished casing on the top of the firebox, with a cock turned 
by an ivory wheel to admit steam within it, and four other ivory 
wheels of smaller size and placed symmetrically around it, two 
to let steam into the feed-water pipes when necessary in cold 
weather, and the other two for lubricating the cylinders, we 
believe. 

The sand-box is worked from the foot-plate. Its weight, big 
as it looks, isbut 1281b. The bell, with its supporting columns 
and saddle, weighs 2201». It is always used, instead of the 
whistle, about stations. The whistle itself is a howling reser- 
voir of sound, with an unearthly roar instead of a shriek, and 
it actually weighs 28 lb. 

We have extended this description to a great and unexpected 
length, and must dismiss the America, which received a gold 
— on the 1st inst., with the following table of dimensions. 

he engine is for the 4 ft. 8} in. gauge. 


Diameter of cylinders... 16 in. 
Length of stroke ee wee 22 in. 
Diameter of coupled wheels... 5 ft. 7 in. 
» of truck " eee 2 ft. Gin. 
a of tender mt jee 2 ft. 6 in. 
Total wheel base of engine... 22 ft. 34 in. 
Distance of driving wheels apart 8 ft. 6 in. 
P S truck of a 5 ft. 9 in. 
ad rom trailing-wheels to centre » KE 
pin of truck ote } 19 ft. 5 in. 
Mean diameter of boiler oe 4 ft. 
Number of copper tubes ove eee 142 
Diameter of ad ove a 2 in. 
Length of * * eae 10 ft. 11 in. 
Length of firegrate ote ese 5 ft. 6 in. 
Wicth of __,, was “ve oe 2 ft. 10 in. 
Maximum depth of firebox ase 4 ft. 11d in. 
Tube surface ooo 812 sq. ft. 
Firebox ,, 84 sq. ft. 
Grate area ... soe od 15.62 sq. ft. 
Transverse distance apart of cylinders 6 ft. 2 in. 
Length of connecting-rods . 7 ft. 3 in. 
Inside diameter of main steam-pi ose 5$ in. 
Pe of branch pi oval ‘ ae 
section ont , = } 4} in. by 33 in. 
Length of steam-ports on ove 16 in. 
Width of = ese ote li in. 
» _ of exhaust ports ows oe 2 in 
Lap of valve outside ... fin 

™ inside $s in. 
Lead of valve in full gear Lin. 
Diameter of two blast nozzles . 33 in. 

mm driving axle 64 in. 

. truck ,, eee 42 in. 
Driving-axle journals... ee 6h in. by 77 in 
Truck »_ dee ot - 4$in. by 8in. 
Diameter of chimney ... ose 15} in. 
Height of do. above smokebox ... 5 tt. 7 in. 

“ above rail ois 14 ft. 1} in. 

»» centre of boiler above rail 6 ft. 4in. 

»  topofcab, about ... 13 ft. 
Extreme width over cornice of do. 9 ft. 14 in. 











Tue DANuBE.—Prince Charles of Roumania has descended 
the Danube by the Kilia branch as far as Wilkow, the point of 
intersection of the different arms of the great river. His High- 
ness examined in detail the embouchure of Kilia, and studied 
the various projects proposed in order to facilitate the navigation 
as far as the sea. 
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SOPOLITAN AND ST. JOHN’S WOOD RAILWAY. 
XONSTRUCTED BY THE WORCESTER ENGINE COMPANY, WORCESTER. 
Description, see Page 61.) 
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TECHNICAL SCHOOLS ABROAD. 

THE question of technical education has at last 
obtained its due prominence in the minds of our pro- 
fessional public, and, under these circumstances, we 
believe it will not be amiss to bring before our readers 
some few notes about the public institutions existing 
in the different European countries for the education 
of engineers. On the Continent the title and profes- 
sion of an engineer is considered to be unattainable 
except through a course of regular scientific schooling, 
similar in nature and form to that which in England is 
passed through for obtaining a position in the Tegal or 
medical profession. The number of self-taught engi- 
neers is, therefore, smaller on the Continent than in 
England, and the number of highly educated men in 
all the inferior positions connected with engineering 
works of all kinds is disproportionately greater than 
with us. As a rule, no apprentices or pupils are 
accepted in engineering offices or works except those 
who have successfully passed the schools or colleges 
for their respective branch, and such schools, of greater 
or less excellence and celebrity, exist in every large 
town all over the Continent. In France, civil, mecha- 
nical, and mining engineering are separated, and each 
has its own principal college at Paris. The Ecole des 
Ponts et Chaussées is considered the first school for 
civil engineering all over the world. It is a Govern- 
ment institution, and specially intended for the educa- 
tion of Government engineers; still the lectures are 
open, also, to a limited number of students who are 
not destined for Government service, and a consider- 
able number of foreigners from all parts of the Con- 
tinent avail themselves of this opportunity. The me- 
chanical branch is represented by the Ecole Centrale, 
and also by the Ecole des Mines, one of the most cele- 
brated institutions of its kind. The French schools 
for mechanics and mining are, from different causes, 
much less frequented by foreign students, most pro- 
bably because the excellent schools for these branches 
in Germany offer greater facilities. The first German 
engineering school, at this present moment, is the 
Polytechnic School at Zurich, in Switzerland. There 
are the celebrated professors, Clausius, Zeuner, and 
others, whose researches and writings are sufficiently 
well known in England, and whose testimonials serve 
as a professional passport for a beginner in every office 
on the Continent, and in many a first-class office in 
this country as well. Next in rank, although of a de- 
clining reputation, is the Polytechnic School in Carls- 
ruhe. This is the institution where Professor Redten- 
bacher taught mechanics, and wrote his excellent 
works on machinery. Many of the first engineers in 
Germany, Russia, and Austria have passed through 
this institution, but at present, in consequence of the 
death of Professor Redtenbacher, it has lost much of 
its prestige. The school in Hanover stands next in 
merit. ts leading men are Professors Karmarsch and 
Kihlmann, both celebrated in Germany, and well 
known in France and in England. In Kerlin, Pro- 
fessor Renleaux teaches mechanics, but his school, as 
a whole, has not that fame of either of the three first 
named, and the engineering school in Vienna, although 
recently improved to some extent, is far under medio- 
crity, so that those Austrians who can afford to study 
engineering abroad visit the schools of France or 


Germany in preference to their own. For mining and 
metallurgy, the first German school is that at Freiberg, 
in Saxony, with Baron Beust, the brother of the pre- 
sent Austrian minister, as its director. Next in stand- 
ing, and certainly equal to it in merit, is the school at 
Leoben, in Austria, where the Chevalier de Tunner, 
one of the greatest authorities in this branch, is direc- 
tor and professor. The Bergakademie in Berlin and 
Professor Wedding we have noticed already. The 
schools of second rank are copies of these institutions, 
in a small or more or less imperfect style. All these 
institutions are maintained by the Governments of the 
respective countries. The professors are paid a fixed 
salary, and their lectures are, practically, free to every 
visitor. There are certain payments taken from the 
students which go to a variety of funds, but these pay- 
ments are very small (say, for instance, 5/. per annum), 
and even these are remitted to the poorer students. 
The education obtained in these class is purely 
scientific, but with strict reference to the requirements 
of actual practice. In the generality of cases, how- 
ever, the reproach has been frequently made to all 
these schools of engineering that they do not teach 
their pupils “to work.” They show them practice, as 
it were, through a telescope from the distance, and 
move too far away from it in abstract theory. How 
far this may be correct or not is not for us to tell at 
this moment; certain it is that these schools afford 
advantages in actual practice, and that something may 
be learnt from their arrangements which will be useful 
to us. 





THE SOCIETY OF ENGINEERS. 


We believe the only objection to the application of 
the Society of Engineers for a royal charter, empower- 
ing them to sue and to be sued as a corporate body 
(and this is the sole privilege enjoyed by the Institu- 
tion of Civil Engineers in virtue of ¢heir charter) is 
that the name “‘The Society of Engineers” is too 
nearly alike to that of “ The Institution of Civil Engi- 
neers.” The similarity, if there be any, can have 
occurred to but few. Few, indeed, could embrace 
both societies in the same thought, although, as an 
impassable condition, both societies enjoy, and must 
ever enjoy in common, the right to the word “engi- 
neers,” The Institution has surely no primary claim 
to the word “ engineers,” although the choicer spirits 
of the Institution are united in a club known as the 
Smeatonian Society of Engineers. But except for the 
exclusiveness of the title (and no thinking man cares 
twopence to be admitted to its mysteries nor even to 
its dinners), they might as well be known as the 
Archimedian Society or the Marquis of Worcester’s 
Society. The Smeatonians are banded together for 
dinners and for friendship, but not for work, and they 
have no public staéus. As for the Institution, who 
will mistake it for the humbler Society of Exeter Hall ? 
None, we think. 

Whether the society gains its charter this year, or 
twenty years hence, it is a sine qud non that it shall 
never change its name, the name which it has borne 
for more than twelve years, and which has gained it 
nearly five hundred members. No body of men can 
be allowed to monopolise the title ‘“ engineers,” and 
although the Mechanicals, the institutions in Scotland 
and in Ireland, the “ Civil and Mechanical Engineers’ 
Society,” and other various bodies of our sort, stick 
to the word “ engineers,” as they have a good right to 
do, no one of them, nor even the Institution in Great 
George-street, can put in a claim for exclusive posses- 
sion, We must stil be permitted to call every man 
an engineer who likes thus to describe himself, no 
matter to what body of brother chips he may belong. 
The Duke of Richmond, as the President of the 
Board of Trade; and bothered with an application 
which is ridiculously out of place at his board, will, 
no doubt, see that no association among a widespread 
family of engineers can be allowed to monopolise that 
one word which is so fitly represented in the Latin 
tongue as ingenium, meaning art, abilities, mind, 
genius, and which would, indeed, apply to other 
professions than engineering although it best applies 
to our own, the most valuable profession, par excellence. 
There is no necessity that all engineers, young and 
old, and of all ranks, should be banded together in one 
society, and it would indeed be well-nigh fatal to the 
best interests of the profession if they were. Let no 
one think too much of the title, M.Inst.C.E. It is 
easily won, and counts for but little, unless to empty 
minds, when attained. It is not what the ambitious 
expectant embryo may have thought it, gratifying as it 
may be to him to receive his diploma, He possesses 
no qualification with the title that he did not possess 





com , and here the leve of the mystic initials 
is pa tremendous. The “Institution of Civil En- 
gineers has no royal or legal rights or privileges what- 
ever, beyond that of suing and being sued as a cor- 
porate body, and that of holding property of the value 
of one thousand pounds a year. 

If, during the present inquiry into the semipery ow 
of technical education, one of the best agencies of this 
education—that of the ee of Engineers—is to be 
burked, it is time to put on all the pressure that can 
be applied, and to bring the matter, as it easily may be, 
before Parliament. It is one of a series of the most fatal 
blunders of the council of the Institution, and indi- 
vidually and collectively they have committed many 
lately, to oppose, as they are doing, the grant of a 
charter to a junior society for merely pecuniary rights, 
these being all that they themselves enjoy. Of course, 
there is every reason to expect the grant of a charter, 
to theSociety, for, now that the subject has been raised, 
the matter cannot rest until so obvious a measure of jus- 
tice is allowed ; but it is simply certain, that in opposing 
it the Institution isalienating much of the most available 
talent and good feeling, and contributing to the 
establishment of a powerful rival, where, if unopposed, 
no rivalry would have been thought of. 








THE LATE MR. OLIVER W. LANG. 

Tue late Mr. Oliver Lang was the son of Mr. Lang, 
formerly master shipwright of Woolwich Dockasat 
who, among othersuccessful achievements, designed and 
built the famous paddle-wheel frigate Terrible, which 
always was, and still is, the largest and finest paddle- 
wheel ship in this or any other navy. 

After serving an apprenticeship to his father, and 

passing through some minor grades, Mr. Lang 
became a foreman of Shipwrights, after an assistant 
master shipwright at Chatham, then master shipwright 
at Pembroke, and finally master shipwright at Chatham, 
from which onerous position he found himself obliged 
to retire, about three years ago, on account of 
declining health. 
After superintending the practical building of very 
many of the finest wooden vessels in our fleet, Mr. 
Lang, as master shipwright at Chatham, inaugurated 
the building of iron ships in H.M. dockyards. 
Beginning with a yard in which neither men nor 
machinery existed, he got together the proper staff and 
plant, and the result of the first effort in this direction 
was the famous ironclad Achilles, built entirely ofiron, 
of 6079 tons burthen, and clad with armour from end 
to end, 

Besides his ordinary duty as a, bué/der of iron ships, 
Mr. Lang has met with great success as a designer. 
He was associated with his father in the designing of 
some of Sir W. Symonds earlier ships, and he after- 
wards designed, amongst other vessels for H.M. navy, 
the Banshee and Vivid, which, as paddle-wheel dispatch 
vessels, have never been surpassed, and the Nankin 
sailing frigate. In the two former ships, in fact, he 
exhibited, in a very marked manner, what seems to 
have been his special forte, viz., the designing of very 
fast light steamers. It is understood that he was 
largely concerned in the dostgnine of some of the 
Holyhead packets, and some of the most remarkable 
ocean and river steamers in private services have been 
built from his designs. 

It has been supposed by some that Mr. Lang was a 
member of the former School of Naval Architecture ; 
that, however, was not the case; as above stated, he 
served his apprenticeship as a shipbuilder and naval 
architect to his father. 








THE BROADSIDE SHIPS AT SPITHEAD. 
Leavine the turret ships out of account, there is 
much to be learnt now by a comparison between the 
various types of broadside ships at Spithead. If those 


‘troublesome turrets had never been invented, and if 


Ericson had never shown how rolling might almost 
be got rid of by the low freeboard of his monitors, we 
might well be proud of our fleet. So we may still, if 
we can guarantee its having nothing but broadside 
ships to fight against. 

Degutding our ironclads as ships for the line of 
battle, it is necessary to discard the three armoured 
gun-vessels, Viper, Vixen, and Waterwitch, and the 
sloop Research (1253 tons). All these are disqualified 
by their low speed from taking part in the evolutions 
of a fleet, while the guns of the first three are only 
protected so long as the ship is end on to the enemy. 
The Enterprise, a ‘still smaller sloop (993 tons), now 
serving in the Mediterranean, is likewise disqualified 
on the ground of speed. 

First in order of time come the Warrior and Black 





before, unless it be to bamboozle a foreign railway 


Prince, still the admiration of those who have not 
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voted the overhanging figure-head a cumbrous relic of 
the past, neither graceful nor useful. The length of 
these ships between perpendiculars is 380 ft., and 
their unhandiness very great. The plating extends 
only along the central portion, with transverse bulk- 
heads in the “central box” style; but there is no belt 
round the whole water-line, and such plating as there 
is is only 4}in. thick. The Warrior is now being put 
in commission for the second time, without the smallest 
attempt being made to improve her either by giving 
her a fighting bow or by carrying a belt of armour 
round the water-line. Of course these ships are per- 
fect models for speed, and the famous 15 knots of the 
Warrior will never die in the remembrance of the old 
school—for there is already an old school—of iron-clad 
shipbuilders. These two ships are of 6109 tons. 

e next ships launched were the Defence and Re- 
sistance, of 3720-tons. Neither was at the review. 
Except that they have ram bows of the nearly perpen- 
dicular pattern, they are nothing but small Warriors 
without the speed. They are very slow, and only 
armoured amidships with 44 in. plates. 

The next attempts.were the Hector and Valiant, of 
4089 tons. The former is just put out of commission, 
and will probably be replaced by the other, which took 

rt in the review. These are quicker ships than the 

fence and Resistance, and differ from them in the 
arrangement of their armour in a rather remarkable 
way. Indeed, they are now curiosities, and (fortunately) 
the only remains of an exploded idea. They are plated 
(with 44 in. iron) all round the main deck, but only 
in the central part of the water-line. This is so 
exactly the reverse of modern ideas that one must 
needs go back a little to understand it. 1t proves 
that ten years ago our authorities foresaw so little 
the use of large guns at sea, that the loss of a ship 
by perforation at the water-line scarcely occurred to 
them, nor did they understand that the central part of 
the main deck would give room for quite as many 
modern guns as the Valiant could carry. As it is, she 
has an enormous fighting deck, which the Admiralty 
think must be filled anyhow, so they scatter a dozen 
64 ton guns about it, with one pair of 9-ton 8 in. rifles. 

None of the five converted liners with which Lord 
Palmerston, perhaps wisely, so quickly doubled our 
small force are here represented. The Ocean is in 
China ; the Prince Consort, Caledonia, and Royal Oak 
in the Mediterranean. ‘These are simply plated all 
over. They roll heavily, will doubtless shake off their 
plates before many years are over, and carry nothing 
very heavy in the way of armament—four 8 in. guns 
and sixteen 7 in... Nevertheless, they are better than 
nothing, and can take their place in line-of-battle as 
well as any. The speed of all these ships is moderate, 
about 12 knots at the mile. The fifth, the Royal 
Alfred, recently pee as flagship to the North Ameri- 
can station, is of quite another style, and marks the 
accession of Mr. Reed to office. She carries a belt of 
6 in. plates, a central battery 100 ft. long, and is plated 
over the bow and stern as well. Like all partially 
plated wooden ships, she is likely to be set on fire by 
shells, but she carries larger guns than any other 
wooden vessel afloat on this side the Atlantic—ten 
9 in. and some 7in. guns. As a high-sided ship, 
she is a fearful roller, and was nearly lost in the 
passage out. The Zealous and the Favourite are 
smaller and weaker specimens of Mr. Reed’s style of 
conversion, partly plated, and carrying nothing larger 


than 7 in. guns. Both are abroad. 
The first mf present, of which there is very much 
d to be said, is the Achilles, laid down at Chatham 


ockyard as a kind of check upon the Warrior and 
Black Prince, built in private yards. The original 
lans were altered in accordance with Mr. Reed’s well- 
snown ideas. She has, in fact, a belt and a long 
central battery. Long and unhandy she is, like her 
weaker sisters ; but she is a ram, which they are not, 
and her water-line is protected. Perhaps her best 
feature is her remarkable steadiness. Between this 
improved specimen of the old style, and the sltips built 
after Mr. Reed’s own plans, the main difference is in 
length. Less length means less tcunage, and this, if 
the old lines were adhered to, would give a smaller 
weight-carrying power. But by dattening the floor 
Mr. Reed is able to carry on a given length, not only 
a greater weight of guns and armour, but a greater 
roportionate engine power to make up for the less 
favourable form. _When a wave runs up a high-sided 
ship, tending to lift up that side of it, or when any 
other force is applied to it sideways, it depends mainly 
upon the form of the bottom (assuming the weights to 
be well distributed) whether the attendant roll shall 
be great or small. The section of the Bellerophon 
approximates nearer to the circular form—at any rate, 
at the ends—than that of the Achilles, and, therefore, is 


more favourable for rolling. The deep roll of the 


Great Eastern is well known. As well known, it ma 
be said, is the easy rolling of the — ship, which is 
absolutely circular in section. True, butthen practically 
the cigar ship has no broadside whatever. The waves 
have so little to run up, that they exert no lifting power 
worth mentioning. The cigar s ip is a sort of monitor 
drawn out into a long ot, and only proves that a 
low freeboard secures steadiness whatever be the 
shape—a point we have always maintained. The case 
may almost be put thus: 

War ships must now be built of full section, in 
order to carry the requisite weights within the 
requisite limits of size. 

High-sided ships must roll, moderately when of 
sharp -section, but immoderately when of full 
section. 

Low-sided ships are steady, whether sharp or full in 
section. 

Therefore war ships should be low-sided, or, in other 
words, monitors ; and where special requirements 
forbid the plain monitor type, the departure from 
that type should be as small as possible. 

When comparing the short ships of Mr. Reed with 
the long ones of his predecessors, there can be no 
doubt of the superiority of the former ix everything 
but steadiness. ‘That exception is not important 
enough to induce us to retrace our steps, and to aban- 
don the advantages of the short and full-bodied hull, 
but it is important enough to justify us in cutting all 
alike down to monitors. 

The Achilles may be called the transition ship of the 
fleet, for the grand Minotaur (representing also her 
absent sister; the Agincourt) is quite one of the old 
school. Covered all over with plates, nearly every- 
where 5}in. thick, an admirable ram, abounding with 
sail power (having five masts), carrying a large number 
of guns (four of 9 in.), and of immense speed and com- 
parative steadiness, she is indeed a superb vessel. But 
the Bellerophon’s plates are still thicker, her guns, on 
the whole, heavier, and her speed nearly as great; 
while, as for handiness, she could simply dance round 
her, “ram” her almost as she pleased, and always get 
out of her way when hard pressed, and all this with 
three-eighths less tonnage. A heavy sea alone would 
give the Minotaur the best of it, and even that can 
hardly be affirmed without trial. 

The Lord Clyde and Pallas are the remaining large 
ironclads present, beside the Bellerophon. Of the two 
first, one can only say that a skilful designer has done 
the best he could with an unsuitable material. Mr. 
Reed, left to his own judgment, would be the last man 
to build zew ironclads of wood. The Lord Clyde is 
indeed better beyond comparison than the converted 
liners before mentioned, both in strength of frame and 
in thickness of plating. The water-line is covered 
with 54 in. iron, the battery with 44in. outside, and 
1} in. skin on the frames. The plating is continued 
over the raised forecastle, whence two 7 in. guns fire 
straight ahead, and the same number straight ahead 
from the main deck, which carries fourteen other 7 in. 
and four 8 in. guns. 

The Lord Warden, not present, is similar to the 
Lord Clyde, but carries only 8 in. guns on the main- 
deck. ‘The Lord Clyde is a handsome full-rigged ship, 
but not much of a sailer. 

Quite the reverse is the Pallas, which spreads a 
fair proportion of sail for her tonnage, and in the 
Channel squadron trials usually beat everythin 


under sail. She is not fairly a ship for the line-of- 
battle, but her large guns (8 in.) and high speed fit 
her for anything. She has a very small battery, just 


large enough for four guns, which can be fired nearly 
fore and aft by means of the peculiar notches in the 
side, introduced by Mr. Reed. A great mistake as 
regards appearance has been made in the upper 
deck of this ship, which ought to have gone straight 
along as usual, bridging over the notches. Instead 
of this, the bulwarks have been made to follow, 
very nearly, the notched shape of the main deck be- 
neath, so that there are two parts of the upper deck 
narrower than the rest. This isa quite unnecessary 
blemish in the ship’s appearance. The Pallas is, of 
course, plated all round the water-line, and the bow is 
armed and protected ; but the remainder is of wood, 
and liable to be set on fire. The plating is 4} in. 
For a fast cruiser, thoroughly sea-going, and of 
moderate power, the Pallas is probably unequalled, 
but hers is not a type likely to be repeated. 

Of the Bellerophon there is no need to speak. If 
any ship is thoroughly well known to every reader of 
ENGINEERING, it must surely be the Bellerophon, of 
which more has probably been said and written than 
of any craft launched since the days of the ark. 





In alluding to the absentees from Spithead, as well 


as those present, we must not omit the Northumber- 
land, an improved Minotaur, in which the armour has 
been disposed central-box fashion. The saving in 
weight is applied to carrying a battery of 8 in. instead 
of 7 in. guns; but it is hard to see w the Minotaur 
and Agincourt cannot stand that trifling additional 
weight nearly as well as the Northumberland. 

Such is the British broadside fleet. With all its 
faults, it is by far the finest in the world. Where 
almost every ship differs from the rest, it is difficult to 
draw any general comparison between them; perhaps 
the only safe division is into ships which are Mr. 
Reed’s and ships which are not. Of the comparative 
merits of these two classes there cannot be two un- 
prejudiced opinions. ; 

to touch upon the few imperfect turret-ships lately 
anchored at Spithead would lead to a discussion, for 
which we have no space; but, poor specimens as they 
were, it is much to be doubted whether they might not 
have engaged the whole broadside fleet, with credit to 
themselves and advantage to the country—if, by so 
doing, they might have awakened it to a sense of the 
immeasurable importance of the turret question. 








CIRCULATING EXHIBITIONS AT 
GERMAN MUSEUMS. 

Tue industrial museums of the towns Stuttgart, 
Car!sruhe, and Nurnberg, in Germany, have recently 
made an arrangement which is worthy of attention, 
both for private manufacturers who desire their pro- 
ducts to become publicly known abroad, and for men 
connected with similar institutions in this country, as 
an example inviting imitation. The museums of the 
three above-named towns, the first erected and main- 
tained by the Royal Board of Trade in Wurtemberg, 
the second belonging to the Government of the Grand 
Duchy of Baden, and the third under the management 
of the Municipal Council of Nurnberg, have arranged 
to receive goods from exhibitors of all countries for 
the purpose of their being exhibited in turn at each of 
the above-named cities. ‘The exhibitors can send their 
goods to any one of the three towns, and they are shown 
there first for a time of about four weeks ; after that 
they are sent on to the other two places at the joint 
expense of the three institutions and free of all charge 
for the exhibitors. The applicants for space may 
address any one of the three boards of directors at any 
time convenient to themselves : they must describe the 
objects, stating weights, sizes, and selling prices, the 
names of the firms or agents from whom similar 
articles may be ordered, and what patents have been 
grauted for the inventions connected with the articles 
sent for exhibition. The board then decides upon each 
application whether the objects are admissible, and 
those articles which are admitted enter duty free for 
the purpose of exhibition. The freight to one of the 
towns must, as a rule, be paid by the exhibitor, but 
occasionally exceptions are made with regard to this 
point. The objects exhibited are kept in proper order 
and insured against accidents by the directors of the 
museum, the goods may be sold, but cannot be delivered 
to the purchaser until they have passed all three 
museums. In case of exhibited goods being sold in 
the respective countries, the usual entrance duty must 
be tae for them; but if the goods are returned, the 
pass through the same custom-house through which 
they have entered free. The local papers will publish 
a register containing the description of each article 
exhibited, and some.of the articles will be purchased 
occasionally by the museums in question for remaining 
there permanently exhibited. For the information of 
those of our readers who are desirous to avail them- 
selves of these exhibitions, we annex the three ad- 
dresses of the respective councils, who may be written 
to in English. 

The Board of the Royal Industrial Museum of Wur- 
temberg, Stuttgart. 

The Board of. the Industrial Museum of the Grand 
Duchy of Baden, at Carlsrube. 

The Board of the Industrial Museum of the City of 
Nuremberg, Bavaria. 








Enorygerrmne Contracts.—There has been little improve- 
ment in this branch; contracts are scarce at home and the sub- 
ject of much competition abroad. The Bommel bridge was ad- 
jJudicated by the Dutch Government toa German firm at a price 
some 20,0002. under the lowest English tender. The iron, as 
we stated above, will be drawn largely from Belgian sources of 
supply. The Datch parliament has just voted the necessary 
sum for the Moerdyk bridge, which will put the Dutch lines in 
uninterrupted connexion with the French and Belgian railways, 
and facilitate still more the trade intercourse of those countries. 
Some few orders for locomotives, carriages, and wagons have 
been given out as renewals for both home and forei oe ee 





the aggregate amount is inconsiderable.—Messrs. 
Co.'s Monthly Circular. 
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THE AMERICAN LOCOMOTIVE AT THE PARIS EXHIBITION. 
CONSTRUCTED AT THE GRANT LOCOMOTIVE WORKS, PATERSON, NEW JERSEY, U.S. 
(For Description, see Page 64.) 
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THE ENGINE TRIALS AT BURY. 


Wuart hempen homespuns have we swaggering here ? 
- > . . . 


What, a play toward! I'll be an auditor; 
An actor, too, perhaps, if I see cause. 
Midsummer Night's Dream. 
Bless thee! thou art ee 
iad. 
Borrom and Smug, the editor-in-chief and editor-in- 
little, respectively, of one of the metropolitan me- 
chanical newspapers, last week, visited bucolic, 
beautiful Bury, on the Lark, the latter, however, a 
stream of ignoble width and depth, and not the lark 
upon which the friends apparently sat out. And 
Puck, that Robin Goodfellow, who visited Bury for 
this occasion only, seeing the 
Crew of patches, rude mechanicals, 
and that upon a midsummer’s (St. Swithin’s) night, 
fitly adorned 


The shallowest thickskin of that barren sort 


Bless thee, Bottom ! 


with an ass’s nowl—not that the guise was new--and 
wrapt him in a dream, Bottom’s dream, because it hath 
no bottom. “ The eye of man hath not heard, the ear 
of man hath not seen, man’s hand is not able to taste, 
his tongue to conceive, nor his heart to report ” what 
this dream was. And yet is it not written, and 
printed too, 3 inches in width and 13 ft. in length, in 
the journal in question ? 

In the journal, edited-in-chief by Bottom, is it not 
Bottom’s account of the Royal Agricultural Show, and 
of the engine trials, at Bury St. Edmund’s ? 

Saith Bottom’s dream, and we quote from the 
beginning : 

* With the Paris Exhibition a new word, highly expressive to 
those who comprehend its full meaning, has come into existence. 
This word is French in itself, French in its origin, and totally im- 
possible to translate—it is chie. A picture in which very little 
thought or sentiment is made to go a long way displays chic. 
In the same way if one has very little to write about he puts a 
good deal of chic into his article, and the result is the same in 
a sense as though he had an abundance of original matter to 
deal with. In those excessively dull seasons when engineers 
rest from their labours, and there is nothing new in the world 
of science to present to our readers, we throw a little of the 
chic quality into our lucubrations.” . 

True, oh, Bottom! And there is also an English 
expression, cheek, not postape so distantly related to 
che, and which signifies assumption—especially of 
personal or intellectual qualities—the pretension to 
knowledge or superiority, as if already acknowledged, 
but to which the pretender, as in Bottom’s dream (as 
printed in his paper), has no title. 

To Bottom’s dream, despite the sweet presence of the 
attic ‘Titania of the “ Angel” at Bury, there was a night- 
mare, and this was the friction brake of the implement- 
yard. To Botiom this was “a tangled brake”—one of 
those things no fellow caz understand. A week before he 
had printed that the friction brake was “ provided 
‘with springs.” A week later he finds this to be an 
error, trifling no doubt ; nor, he says, are the brake 
straps tightened by a weighted lever, but by a weight 
and lever. The fact, sweet Bottom, is that they are 
neither tightened by a weighted lever, nor by a weight 
cnd lever, nor by a weight, nor by a lever, but by a 
right and left hand screw. Bottom cannot make out 
the business of the brake, and he is haunted with it, 
throughout his thirteen-feet dream, as measured by the 
columns of his paper. He cannot comprehend that 
the weights upon the brake were always adjusted by the 
judges (and may their ermine never need bleaching !) to 
the nominal power aud nominal speed of the engines 
tried. He does not clearly understand that these 
weights, multiplied by the nominal or intended speed 
in-feet per minute, of the effective periphery of the 
brake wheel, was always, when divided by 33,000, equal 
to the nominal power of the engine tried. That the 
weights were properly adjusted to the nominal speed 
and power there can be no doubt, when the names of 
John V. Gooch, Frederick J. Bramwell, and James 
Easton, jun., are mentioned as judges, and, accepting 
this as true, and knowing that the engines had 14 Yb. of 
coal per nominal horse weighed out to them, it was only 
neccessary to divide 14 by the mechanical time, in 
hours, of the engines tried to know the actual con- 
sumption of coal per dynametrical ‘horse! power per 
hour. Good Master Peascod shall scratch thine ear, 
Bottom, and dost understand? In the second series 
of trials, when the engines had 10 lb. of coal per 
nominal horse power weighed out to them, and were 
tried to one-half more than their nominal power, the 
dividend to be divided by the mechanical time is 
6% lb. Thus the Reading Ironworks Company’s 
10-horse engine ran in the second series of trials, 
within a few seconds of 2 hours 40 minutes, or 2% hours. 
And 63 lb. + 23 hours=2.5 lb. of coal per dyname- 
trical horse power per hour, the lowest rate ever 





recorded, we believe, at the Royal Agricultural Society’s 
trials. 

Saith Bottom a little further on : 

“If we are not mistaken, the use of maroon paint was first 
suggested in the pages of The Engineer less than a year since, 
and the result is all that we anticipated as regards appearance” ! 

And then come the figures of the performance of 
Clayton, Shuttleworth and Co.’s double-cylinder prize 
engine. But some of these figures are wholly wrong, 
the nominal speed of the engine being given as 130 
revolutions per minute instead of 110, the total revo- 
lutions of the brake being also apparently credited to 
the engine fly-wheel, and the actual running time, 4 
hours, being given as 3 hours 57 minutes, and, besides 
this, neither the mechanical time (4 hours 424 minutes) 
nor the weight on the brake is anywhere mentioned, 
to enable us to calculate either the consumption of 
coal per horse power per hour, or the duty, nor are 
these anywhere given. 

Next comes a sketch of Nalder’s eccentric-rod, 
wholly incorrect, because the flat part, which springs 
to adjust itself to the varying angle of the rod, is 
shown, not in the eccentric-rod at all, but in the valve- 
spindle. Then we are informed that 

“This engine actually ran for nearly two hours, the brake 

making in all 15,400 revolutions, the load being 86 lb. 7 oz., 
or, in round numbers, 86.5 1b. From this it will not be difficult 
to deduce the horse power per pound of coal per hour and the 
duty obtained from the whole quantity allowed to the engine 
for the trial.” 
On the contrary, without the measure of the periphery 
of the brake-wheel, or (much simpler) the mechanical 
time wherewith to divide the 141b. of coal per horse 
power, the calculation, so far from being not difficult, 
would be impossible. 

We are next informed that the engines have 7 lb. of 
coal per horse power allowed them.to get up steam. 
All portable engines, however, had 84 1b. of coal and 
7 lb. of wood allowed them for this purpose, irre- 
spective of size. 

Next, that the allowance of coal per horse power on 
trial—14lb.—is made for every 10 square inches of 
piston area, this area being, it is said, taken as a horse 
power. Nowthe rule of the society’s engineers allows 
10 circular inches per nominal horse power for single 
cylinder, and 9 cirev/ar inches for double cylinders. 
Then, saith Bottom : 

“ The speed of the engine is usually in excess of that of the 
brake, as the fly-wheels of the greater number of portable en- 
gines are larger in diameter than the driving-pulley on the 
vrake-shaft. In the case of Messrs. Nalder’s engines, bowever, 
the speed of the engine was given at 220 revolutions, while that 
of the brake was 140.94, the diameters of the fly-wheel and 
pulley being to each other as these numbers.” 

Nay, Bottom, not so. The /arger of two pulleys 
coupled together by a belt never goes the faster, unless, 
being the driving pulley, the belt slips. And the dia- 
meters of the fly-wheel and hccheoulien, in the case of 
Nalder’s engine, were zoé¢ to each other as the num- 
bers given, although they were possibly inversely as 
those numbers, this engine having a fly-wheel only 
2 ft. 9in. in diameter. 

Savage’s engine must have been an astonishing 
specimen, for we are informed that “the diameter of 
“the cylinder is, we believe, 84} in. per horse power !” 
We are not told what its power was, but we can 
supply this omission, as it was entered as an eight-horse, 
and thus, according to this new rule, giving to the 
cylinder 8$in. in diameter, per horse power, the dia- 
meter of the cylinder would be 5 ft. 8 in.!’ We confess 
it looked to us, judging from the outside only, to be a 
little smaller. In point of fact, it was 94 in. diameter, 
the stroke of piston being 12in. And although neither 
the nominal nor the actual power of the engine, nor 
the actual nor the mechanical time of the trial, is given, 
we are told that with 19,422 revolutions of the brake, 
with a load of 1091b. 40z., and a cylinder 8} in. in 
diameter per horse power, “Our readers can obtain 
“the running figures from these data”! What may be 
“ running figures” we do not know, and beyond the 
gross work done in foot-pounds (for the effective peri- 
phery of the brake-wheel is given elsewhere as 17°33 ft.) 
nothing whatever can be obtained from these data. 
We happen to know, however, that this engine was 
the most wasteful of coal of any tried, consuming 
12°92 lb: per dynametrical horse power per hour, an 
amount whieh would, probably, correspond with 10 Ib. 
or 10} 1b. per indicated horse power. 

Brown and May’s double-cylinder trial engine is 
described as a 10-horse. By the maker’s rule it was 
12, and by the society’s rule 124 horse power. It is 
added that “only 9in. of area of piston per horse 
“ power are allowed to double-cylinder engines.” Nine 
circular inches, it should have been said. 

Of Burrell’s engine we are only told that “ the brake 
speed was 125 revolutions per minute, and that the 


this, except that it ought to show by division that the 
engine ran 2h. 23 m., nearly, with her allotted weight 
of coal. But it only ran lh. 59m., the mechanical 
time being 2h. 5m. The engine was intended to run 
at 125 revolutions, and it actually averaged 131-2 re- 
volutions; and the brake, instead of going at 125, as 
reported, of course went much faster. 

Of Kinsey’s engine we are told merely that it ran 
against a brake load of 129lb. 30z. for Lh. 37m. 
Nothing whatever can be calculated from this, as the 
- ae is not given, and we are somehow reminded of 
the critique of the Bury Free Press upon this same 
engine. Said that organ of information on Saturday 
week, “ Kinsey’s fixed has a cast-iron foundation plate 
instead of the usual one.” Just so. 

Deacon and Wood’s oscillating engine happened to 
overrun its intended speed by less than one revolution 
per minute, being entered to work at 110, and actually 
making 110.6 revolutions. Bottom, aided, possibly, 
by his coadjutor of the Bury Free Press—and both 
papers were peddled by the same boy in the show- 
yard—gives due prominence to this unimportant 
coincidence of the actual and mechanical time, and 
adds : 

“ This fact certainly substantiates all that the makers claim 
on the score of economy, and, for the rest, the engine is well 


made and compact.” 

Does it, really? Shade of Watt! 

The actual time of Clayton, Shuttleworth and Co.’s 
single-cylinder engine is given as 4h. 424 m., instead 
of 3h. 174m. 

The beer of Bury, when drunk in moderation, is 
binocular, and not strabismic, and the best brewed 
there is at the large and capitally fitted brewery 
of the borough member, Mr. Greene, the brewer 
being our good friend Mr. Crockford, the son of the 
well-known manager of Messrs. Coombe, Delafield, and 
Co.’s brewery, London. After a pint of Crockford’s 
best, we found no difficylty in distinguishing the 
single cylinder of the Reading lronworks Company’s 
engine, the one which attained so wonderful an 
economy when tried at one-half more than its nominal 
power. But Bottom, bibulous of other beverages 
perhaps, distinctly saw ¢wo cylinders, with main 
slides, expansion-slides, and “‘a second pair of ec- 
“ centrics.”’ It was, he says, ‘‘a double-cylinder engine.” 
Indeed, the account here begins to be very mixed. 
Underhill’s engine, it asserts, has no “ fuel-heater,” not 
that any other of the hundred or more engines had 
any apparatus for warming the coal before placing it 
in the firebox. In the case of Ruston’s engine, too, 
Bottom’s eye took in even more than was to be seen, 
including “a separate expansion-valve ” and “ cut-off 
eccentric,” neither of which had any existence! And, 
yet it is stated, that in altering the cut-off the lead is 
not materially affected. Were there a separate cut- 
off, as erroneously asserted, no alteration of it would, 
of course, affect the lead, since that is measurable, 
not on the edge of the cut-off valve, but on the main 
valve. The actual running time of this engine is given 
as 2h. 26m., instead of 2h. 20m. This engine, rated 
as an 8 horse by the makers, but as 9$horse by the 
society’s rule, was tried to 24}horse. This experi- 
ment it is alleged was brought to an abrupt conclusion 
by the over-heating of the -brake. So far from this, 
the trial was made late in the evening, and as it was 
not made to test the consumption of fuel, it was 
stopped at a late hour, and instead of the load being 
“ then reduced to 50 per cent. more than that origin- 
* ally tried,” the engine went upon the society’s second 
series of trials on a subsequent day. 

Ransomes and Sims’s engine is said to have rings 
on the back of the expansion valve for taking off the 
pressure upon the main valve. The rings are, how- 
ever, on the main valve, where they ought to be, but 
this is of box section, and encloses the cut-off valve 
within it. This engine, which was second in both 
series of trials, is reported to have made but 3 h. 44 m. 
mechanical time, whereas it was 3 h. 433 m. 

The second series of trials at 50 per cent. above the 
nominal power were not considered in awarding the 
prizes, but the results not only gave wholly new rela- 
tive positions to the engines previously tried, but some 
of them were remarkable for the low consumption of 
coal. These trials, as we happen to know, were not 
witnessed by the “ special correspondents,” or either 
of them, of our contemporary, and it accordingly says 
“little is to be gathered from the second trial, with 
“50 per cent. heavier loads, that may not be deduced 
“from the first trial.” And again, “The results, as 
“as regards economy did not present, as we have 
“said, much that was noteworthy.” Indeed! As 
for the first three of the double-cylinder engines, the 
order of merit in the first trial was exactly reversed 
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places to Tuxford, Ransome, Clayton. As for single 
cylinders, the order of Clayton, Tuxford, Reading, 
was changed to Reading, Clayton, Tuxford, and the 
running of the Reading engine with 2.54 1b. of coal 
per dynametrical horse power per hour, equal to less 
than than 24 |b., and probably not much over 2]b., per 
indicated horse power, was thought by a few engineers 
to be in a trifling degree remarkable. The same 
makers exhibited a fixed engine which, on trial, took 
the second place, but of which nothing is said in the 
account from which we have quoted. 

And this is the reporting, not of an unskilful country 
reporter, but of the editor-in-chief himself, well known 
as such, to an engineering journal. It was not the 
result of hasty observation, for he was in Bury for 
nearly a week, and he had an assistant besides. Driv- 
ing pulleys going faster than the driven, the latter 
being of smaller diameter; double cylinders where 
there was but one; valves and eccentrics where none 
existed ; cylinders 8} in. in diameter per horse power ; 
the fact that an engine happened to run nearly at its 
appointed speed, held to “certainly substantiate all 
“that the makers claim on the score of economy ;” 
and a general confusion of everything—of the prin- 
ciples of the friction brake, of circular inches with 
square inches, of the nominal speeds with the actual 
speeds, and general inaccuracy in the statement of 
times, powers, sizes, quantities, &c. And this not 
upon an ordinary occasion, but in a professedly profes- 
sional report of probably the most important series of 
trials ever made in the whole range of agricultural 
engineering, and that by the first agricultural society 
in the world! Some hundreds of engineers, and thou- 
sands of farmers, who are interested in these trials will 
learn, on inquiry, that this report, prepared, no doubt, 
in the hope that it would be as widely read and trusted, 
is utterly worthless, and a disgrace to scientific jour- 
nalism. Do we do it any unkindness in giving it 
its fitting name, that of Bottom’s dream which hath no 
bottom? The dream full of chic. Ay, Bottom ; 

While we thy amiable chic do coy, 

And stick brown thistles in thy thick smooth head. 
*T'were better had’st thou played the lion, after all thy 
contention with Peter Quince. Thou wouldst have 
roared that it would have done any man’s heart 
good to hear thee, and the agricultural engineers 
would have said, “ Let him roar again, let him roar 
again!” Or to spare the nerves of the gentler sort, 
and to ’seape hanging on the gallows of criticism, 
though wouldst have aggravated thy voice so as to 
roar us as gently as any sucking dove; thou wouldst 
roar us an ’twere any nightingale. Farewell, Bottom, 
the editorial weaver, the weaver of engitieering fustian, 
farewell ! 





AMERICAN BripGes.—New York and Brooklyn are separated 
by an arm of the sea called rather inappropriately East River. 
The daily circulation between New York and Brooklyn is, 
nevertheless, about 250,000; it is effected by means of steam 
ferries in a tolerably regular manner during ordinary weather, 
but during the winter it is subject to numerous delays, and is 
not without danger in consequence of fogs and ice. Grave 
accidents, the constant increase of the population, and the 
desire to overcome obstacles with the least possible loss of time, 
have caused the idea to be conceived of establishing one or more 
bridges between the two towns; and during its last session the 
legislature of the State of New York approved the statutes of two 
companies, each of which proposes to construct a bridge between 
New York and Brooklyn. One of these bridges will unite New 
York to Williamsburg or Astoria; as an intermediate pier will 
be placed upon the island of Blackwell, the works are not ex- 

cted to present extraordinary difficulties. The other bridge, 
in which the art of the engineer will be really called upon to 
display all its power, will unite New York to Brooklyn properly 
so called. This immense work will involve in its realization 
entirely new questions. It will be a suspension bridge 1600 ft. 
in length, and it will be one of the boldest works of its kind in 
the United States. The engineer engaged is Mr. J A. Roebling, 
of Trenton, under whom the Niagara and Cincinnati suspensi 
bridges (of the respective lengths of 821 ft. and 1057 ft.) were 
constructed. 

Goop Gracious!—A gigantic engineering project is now 
the sensation out West, which contemplates nothing less than 
tunnelling the Atlantic fora railway. The plans are already 
supposed to be drawn up, complete in detail, even to lighting 
the cars with the magnesium and electric lights. The under- 
taking is to employ one hundred thousand men for thirty years, 
and when completed it will take the trains but five days to com- 
plete the journey from Newfoundiand to Ireland, vid the tele- 
graph route. ‘I'he amount of capital required to carry out this 
project is estimated at two billion five hundred million dollars.— 
Scientific American. [We are intormed, upon good authority, 
that this is the line for which Mr. Rumble’s powerful express 
engines were designed. The time occupied on the journey being 
five days, the average speed of the trains will work out about 
15 knots per hour.—Ep. £.] 

SHEFFIELD.—Although tne state of business at Sheffield is 
still somewhat dull, there is a good demand for most descriptions 
of railway plant, such as springs, axles, tyres, and rails. This 
demand principally proceeds from American and Continental 
orders, the home demand for railway matériel not being large. 








LOCOMOTIVES AT THE PARIS EXHIBITION. 


WE give, on the next page, eight diagrams of locomotive 
engines at the Paris Exhibition, these diagrams forming a con- 
tinuation of the series which we gave in our last volume, on 
pages 308 and 309. ‘The engines shown on the next page are 
as follows: Fig. 1 is a six-coupled engine, constructed by the 
Société du Matériel Belge, for the Grand Luxembourg Railway ; 
Fig. 2 is a six-coupled engine built by the Southern Railway 
Company of France for their own line; Fig. 3 is the locomotive 
America, which we have fully described on another page; Fig. 
4 isa four-coupled outside-cylinder engine, constructed by Emile 
Kessler, of Esslingen, for the East Indian Railway; Fig. 5 is a 
four-wheeled tank engine by Krauss, of Munich, the structural 
peculiarities of which we described in an article on page 433 of 
our last volume; Fig. 6 is the express engine constructed by 
Messrs. Robert Stephenson and Cv., of Newcastle-on-Tyne, for 
the Egyptian State Railways; Fig. 7 is the express engine ex- 
hibited by the Lilleshall Company ; and Fig. 8 is a six-coupled 
engine from Carlsruhe, 

The engine for the Grand Luxembourg Railway, constructed 
by the Société du Matériel Belge, of whose works M. Evrard is 
the manager, is an ordinary six-coupled engine with inside 


cylinders and outside frames. The trailing axle is placed 
beneath the firebox, and the latter is fitted with an inclined grate 
on Belpaire’s system. The engine of the Scuthern Railway 
Company is the first entirely constructed at their works at 
Bordeaux, which works are under the direction of M. Laurent. 
The engine has outside cylinders, and it is intended for work- 
ing mixed trains, or trains of passengers and goods combined, 
on the branch lines of the company. It has been designed so 
that it can, if ¥, ted on smaller wheels, 4 ft. 3 in. 
in diameter, and employed for working main-line goods traffic. 
The boiler is of steel, and the firebox is fitted with no special 
smoke-burning appliances, as, when the mixed trains are being 
worked good Welsh coal from Cardiff is used. When running 
goods, the coal used is that obtained in the Southern Railway 
district, a coal which burns freely in an ordinary grate, and has 
no fault except that it is very smoky. ‘The smoke, however, is not 
objected to on the Southern Railway when it comes from goods 
engines. 

Stephenson’s, the Lilleshall Company’s, and Krauss’s engines 
have already been described in ENGINEERING, and of the 


American engine un account appears on another e of the 
present number. The principal dimension of the 








engines, 
shown by Figs. 1, 2, 4, 5, 6, and 7, are given in the following Table: 





























. No. of figure abs . . 2 4 5 6 7 
Société da : ; 
Name ot the maker { — Ba poy te] Kessler. Krauss. | Stephenson. paw 
Cylinders, diameter 173} in. 1733 in. 16 in. 14 in. 16 in. 16 in. 
» Stroke ae ae 25,9; in. 22 in. 22 in. 22 in. 21 in. 
» distance apart from centre to 
os centre ons ose sas 2 ft. 6 in. o0e 
Grate, length ... 0. ose eee] S ft. LOZin. | 4 ft. 10 in. we 4 ft. on 
i aoe eee | ae OE re ‘i oes 3 ft. 6 in, par 
» _ area oes oe soe «| 212 sqr. ft. 16 sqr. ft. 19sqr.ft. | 11 sqr. ft. | 14 sqr. ft. 18} sqr. ft. 
Height of the top-plate of the firebox 
above the grate: 
At the front ... oe oes seo eve 5 ft. 4 ft. 3in. ose 4 ft. 11in. 
At the back ae 5 ft. 4ft. 3in, ees 4 ft. 11 in. ove 
Tubes, number .., ooo 200 223 162 160 161 186 
» Outside diameter 2in. 1,% in. ljin. 1f in. 2 in. 1 in. 
» length osm | LL ft. 10in. | 14 ft. 4in. 11 ft. 10 ft. 11 ft.4in. | 11 ft. 2 in. 
Heating surface : : 
» firebox ... ose 104sqr. ft. | 93 sqr. ft. 102 sqr. ft. ove 83 sqr. ft. | 112} sqr. ft. 
», tubes (outside)... 1238 sqr. ft. | 1594 sqr. ft. | 10484 sqr. ft. | 786 sqr. ft. | 955 sqr. ft. | 1009 sqr. ft. 
» total one 1342 sqr. ft. | 1687 sqr. ft. 11504 sqr. ft. sso 1038 sqr. ft. | 1121} sqr.ft. 
Diameter of barrel of boiler 4 ft. 4in. ae rm ase < 4 ft. Zin. 
Pressure of steam in the boiler... 118 lb. 118 1b. 120 lb. ove oes ove 
Diameter of wheels: 
Leading wheel aoe re «| 4ft. Sin. 5 ft. 3 in. 8 ft. Gin. bf 3 ft. 9 in. 4 ft. 3 in. 
Driving ,, « “ns one o| 4ft. Din. 5 ft. 3 in. 5 ft. 6 in. 5 ft. 6 ft. 6 in. 7 ft. 
re 4ft. 9in. 5 ft. 3in. 5 ft. 6 in. pe 3 ft. 9 in. 4 ft. 3in, 
Wheel base... nor te -.| 13 ft. Shin. | 11 ft. 6 in. 15 ft. 4 in. ove 15 ft. 8in. | 16 ft, Gin. 
Height of centre line of boiler above rails coe ese oe ove 6 ft. 8 in. op 
Weight of the engine, r* ad eee 31} tons 30} tons 29 tns 12 ewt. eee 27 tons = |27 tns. 11 cwt. 
e- ‘i ne u oe one sae ose soo eve oe 
+ 00 leading wheels 12 tons |11tns. 4 cwt./11 tns.12cwt.| 9 tons 9 tons {10 tns, 10 ewt. 
» ondriving ,, 12 tons {12 tns. 10 cwt./10tns. Scwt.| 9 tons 134 tons 12 tns. 13 ewt. 
» ontrailing ,, 11} tons {11 tns. 0 cwt.|10tns, 8 cwt. ne 7 tons 8tns, 7 cwt. 
es (ee ose eee rs tons [34 tns. 14 cwt.|82 tns. 8 cwt.| 18 tons 80 tons [31 tns, 10 cwt. 
Weight available for adhesion ... -.| 353 tons |34tns. 14 cwt.|20 tns. 16 cwt.| 18 tons 13}tons {12 tns. 13 ewt. 





Raitway Iroyx.—Although the Great Northern rail con- 
tract alluded to in our last; report did not go to Wales, but 
to the North of England, and although some Russian and other 
orders also passed this district, and shipments have somewhat 
fallen off, nevertheless prices do not recede, and have continued 
firm throughout a dull month. The 10,000 tons Dutch 
Government rails to be tendered for on the 1st August are ex- 
pected to come into this or the North of England market, as the 
specification is not framed to suit the Belgian works, who more- 
over expect to secure the Belgian State rails, of which specifi- 
cations will shortly be published. Several second-hand and 
unused rails have been taken off the market this month, though 
enough still rethain to confuse quotations, ordinary specifications 
of good make are quoted 5/. 15s. to 6/. per ton, 6/. 5s. having 
been paid. for various small ger go of sections requir- 
ing new rolls. Exports have fallen off as compared with the 
preceding three mouths, but are still over 20,000 tons of rails 
alone.— Messrs. W. Bird and Co.’s Monthly Circular. 

A Proposep New Stream PLoucuinc Company.—On 
Wednesday last a meeting of gentlemen interested in steam 
cultivation was held at the Angel Hotel, at Bury St. Edmund's, 
for the purpose of considering the advisability of either estab- 
lishing a local steam-ploughing company, or subscribing to the 
proposed National Steam Cultivation Company (Limited) a 
sum sufficient to entitle the district of Bury St. Edmund’s to 
one or two pairs of engines, to work constantly for hire in the 
district at a charge per acre, on the basis of the Hereford- 
shire Company’s charges, viz., ls. per inch in depth per 
acre. ‘The proposition of establishing an independent local 
company was that which was accepted by the meeting 
and ultimately a committee of twenty influential gentlemen was 
appointed with a view of further proceedings. At the request 
ot Major Fuller, M. Wilson, who occupied the chair at the 
meeting, and séme other gentlemen, Mr. J. Phillips Smith, of 
the Herefordshire Steam Ploughing Company, explained the 
manner in which the working of that pr oe is carried on, 
and the Bury Company will probably avail themselves of the 
results of his experience. 

American Kaitways.—The General Assembly of Virginia 
has passed an act which constitutes the Chesapeake and Ohio 
Railway Company, formed by the consolidation of the Coving- 
ton and Ohio, the Virginia Central, the Southside, and the Nor- 
folk and Petersburg companies. Steps are-being taken to secure 
the completion of the Covington and Ohio line, 224 miles in 
length. The néw Chesapeake and Ohio undertaking is 7 
to prove a valuable one on the completion of the Pacific 
Railway. 

BrssEMER Stert.—We have never known trade so dull in 
these branches as during the past month, and even the Bes- 
semer Steel Works are now in want of new orders. In some in- 


stances foreign makes are formidable competitors to our Bes- 
semer Works, whose prices are now so low that the patent right 
amounts to a very high percentage on rails and on axles. The 
present approximate capability of Bessemer works in Germany 
is given as 73,000 tons per annum for Prussia, and 33,000 tons 
per annum for Austria.—Messrs. W. Bird and Co.'s Monthly 
Circular. 

American Locomotives.—We give below the indicator 
diagram referred to in our t of the | tive engine 
“ America,” on the 66th page of the present number. The 
diagram was taken from an engine having 18in. cylinders, 
carrying 180 Ib, steam nearly to the end of the stroke, and both 
exhausting into a single exhaust-pipe with a nozzle 3}} in. in 
diameter. 
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Buast Furnaces.—The Pall Mall Gazette has announced, 
asa new discovery, the appropriation of gas-tops and pipes to 
Lord Granville’s furnaces at Hanley—the works of the Skelton 
Bar Iron Company. This common-sense means of economising 
fuel may, indeed, be new in Staffodshire, but it has long been 
known elsewhere, 

Tue Nortaern Rawway or France.—The Northern 
Railway Company of France have received from Messrs, Cail 
and Co. the thirty-six coupled engines of the class of which 
they exhibit an example in the Paris Exhibition; and ten of 
these engines are now employed in working express traffic 
between Amiens and Calais. On the 11th inst., the Sultan’s 
special train, consisting of fifteen vehicles, which was worked 
by two of Crampton’s engines from Paris to Amiens, was easily 
taken by one of the new coupled engines from Amiens to 
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Great Bripos 1x HoLtann.—A German contractor (Herr 
Harkort) has undertaken the construction of a great iron bridge 
from Waal to Bommel, in Holland, The amount of the contract 
is 106,3702 

Tue Inon Trape.—The festivities of the past month have 
assisted to retard i ted egies but the de- 

is no longer so general, e in all quarters, both 
 oongple? Arn. ccntlowing en 0 relueed scale, Various 
changes are m for the purpose of restoring the credit of our 
railway ad ninistration; but to,the trade it becomes clear that 
new lines and extensions cannot be expected for some time, and 


, i y 
correspondents would a from their inquiries to suppose.— 
Messrs. W. Bird and Co.'s Monthly Circular, ~~ 








Howarp's Sarety-BorLer.—Messrs. James and Frederick 
Howard, of Bedford, have lately supplied a 50-horse boiler, upon 
their lately patented and already well tested plan, to Messrs. 
James Cross and Co., the well-known engineers of St. Helen's. 
Messrs. Cross and Co. have erected it at the chemical works of 
Messrs. Hutchinson and Co., of Widnes, where it is now work- 
ing satisfactorily. Messrs. Howards have upwards of twenty 
of these boi'ers on order, among them one for Messrs. Clayton, 
Shuttleworth and Co., of the Stamp End Works, Lincoln, 
where it will be subjected to a thorough series of trials before 
being put to work. 

RaiLways 1n Prossta.—The length of railway in operation 
in Prussia at the close of 1866 was 5762 miles, the capital ex- 
= having been 90,000,0002. The lines worked by the 

a Mae one-fourth of ig yea oe con- 
structed ; lines ging to companies, but under manage- 
ment of the State, a fourth ; and lines belonging to com- 
panies, and administered by them, the remainder. In 1865, the 
return, realised on the capital employed averaged rather more 
than 8 per cent. 





Tue Corron TRADE.—The average weekly deliveries of 
cotton from Liverpool to the trade have amounted (to July 12), 
this year, to 43,520 bales, as com with 45,440 tons in the 
corresponding period of 1866, and 32,870 in the corresponding 
period of 1865. The average of 1866 was 45,460 bales. The 
average weekly consumption of cotton in the United Kingdom in 
1866 was 46,850 bales, as com’ with 39,130 bales in 1865. 

Mr. Davin Mrtuven.—We regret to record the death, last 
week, of Mr. David Methven, engineer of the Battle Bridge 
works of the Imperial Gas Company, the t gasworks pro- 
bably in the world. Mr. Methven filled his post for — 
years, and thus enjoyed an eminence in his profession whic 
no amount of service in smaller works would have given him. 

Tae CLEVELAND Iron TRapE.—In manufactured iron, the 
mills and forges of the north-eastern district are at ome 
fairly occupied with orders. - The shipbuilding trade has slightly 
improved, and plate manufacturers are consequently in some- 
what better spirits. The pig iron trade has not experienced 
much change; stocks at the end of June were somewhat less 
thah they were at Christmas, 
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DESIGN OF LOCOMOTIVE FOR HEAVY GRADIENTS AND SHARP CURVES. 
‘MM. J. J. AND ADOLPHE MEYER, ENGINEERS, MULHOUSE. 
(For —" see Page 76.) 
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HIGH-SPEED PORTABLE ENGINES. 

Messas. Nauper axp Napenr’s engine, at the 
late show at Bury St. Edmund’s, was intended to run 
at 220 revolutions per minute, its single cylinder being 
8 in. in diameter, and the stroke of piston 12 in. Its 
actual speed on the first series of trials was 2124 revo- 
lations; and on the second, with 50 per cent. more 
load, the speed was, a little curiously, much higher, 
viz., 250 revolutions for most of the time, tle average 
being 249.7. Yet it will be said that no economy of 
fuel attended these speeds, the consumption of coal 
being 7.69 lb. per hour for each horse power of work on 
the brake in the first trial, and 6.8 ib. in the second. 
Fourteen other single-cylinder engines, worked with 
less coal in the first series of trials, and eleven worked 
with less in the second series, the whole number tried 
being respectively but nineteen and thirteen. But high 
speed per se cannot be said to be a reason for a wasteful 
oxpensitara of coal. Yet we shall presently show that, 
under the regulations of the Royal Agricultural Society, 
a high nominal speed is actually made to tell, and that 
most heavily, against an engine, and we wonder that 
Messrs. Nalder ever ventured to damage the cause of 
high-piston speed, to which they appear to have com- 
mitted themselves, by entering upon a competitive 
trial under such regulations. e have often ex- 
pressed our conviction of the advantages to be derived 
in portable-engine practice, as has been derived with 
nearly all other classes of steam-engines, fixed, marine, 
and locomotive, from a higher speed of piston; and 
we feel a strong regret, for the ‘h 3 of a principle, that 
it should have been embraced under such disadvan- 
tageous circumstances, and even by engineers who 
appear, indeed, to have been hardly competent to 
deal with it; for Nalder’s engine had none of the 
special provisions for saving fuel, so common in other 
engines, or at least in trial engines. It had no steam 
jacket to its cylinder, no feed-water heater, and instead 
of cutting off, like other single-cylinder trial engines, 
at from one-third to even one-fifth stroke, the steam 
was cut off as late as one-half. 

By the conditions of trial, all engines competing for 
prizes are tied down to their exact nominal power, 
and this calculated only from the diameter of the 
cylinder wholly irrespective of the speed of the piston, 
being 1 horse power for every 10 circular inches, of a 
single cylinder, or 9 circular inches of the combined 
area of double cylinders. When the engine goes to the 
brake, its allotted load is of course inversely as its 
nominal speed, and the slower the speed for which the 
engine is entered, the greater the load, and thus the 

ater the mean cylinder pressure permissible. In 

alder’s case, however, the entered or nominal speed, 

440 ft. of piston per minute, was allotted a correspond- 
ingly small load, a load so light that, ,’caloulation, we 
find but 9.6 }b. mean effective pressure was obtainable 
upon the piston in addition to that required to over- 
come the friction of the engine, or possibly 12 Ib. or 
12} lb. including the engine friction. Now to work 
an engine with 50 Ib. steam, cut off at half stroke, to 
but 12 lb. or 12$ Ib. mean cylinder pressure implies, of 
course, very great waste, more than half of all the 
steam used being wasted in atmospheric resistance, 
and in whatever Hack pressure may accumulate above 
that resistance. From this cause it is not too much to 
estimate that of all the steam which went through 
Nalder’s engine more than half was pumped to waste 
by the piston and sent up the chimney. 

So, too, single-cylinder engines, no matter how 
strongly built, are worked only to 50 |b. on trial, while 
double-eylinder engines, on the mere presumption that 
they are more strongly built, are allowed 80 lb, Such 
an engine as Nalder’s should be worked with at least 
80 lb. of steam, cut off at one-fifth at most, and this 
should» give about 30 lb. of mean effective cylinder 
pressure, which is, indeed, about what the boiler 
would, at this rate of expansion, supply steam for. 
Under such circumstances, the little 8-inch cylinder 
would at 220 revolutions, give out 20 indicated 
horse power, although rated at but 6.4. And with 
good firing and every precaution to save heat, there is 
no reason why such an engine should not work at a 
very low rate of consumption of fuel, lower, certainly, 
Lee iia of engines worked at a considerably slower 
speed. 

6 is but simple justice to Nalder’s engine to say 
that its working, in respect of smoothness of motion , 
was admirable, and that it thus gave abundant proof 
that its makers were mechanics, notwithstanding 
that they have not themselves fully up to all 
the conditions necessary to economy in high-speed 
engines. We shall soon illustrate some of its special 
features, some of which are especially ingenious. 














THE CINCINNATI SUSPENSION BRIDGE. 
(Continued from p. 49.) 

On the 29th of November the last course of timber was se- 
cured in the Cincinnati foundation and levelled off for the recep- 
tion of the first course of masonry. So far we had been favoured 
by the low state of the river to an unprecedented extent. But 
it would have been hazardous to expect a further continuance of 
low water. The season had now arrived when a sudden rise of 
10 ft. to 20 ft. is but the result of one week’s steady rain. Ma- 
terials had therefore been prepared for strong timber cassoons, 
20 ft. high, secured upon the top course of the foundation, well 
braced, and embanked all around. The planks were all jointed 
and caulked, and so was the floor of the foundation. Thus pre- 
pared, a rise of 20 ft. could not interrupt the work, The fore 
part of December was mild, and we succeeded in laying down 
a few courses of masonry, enough of weight to secure the 
foundations and the cassoons in such manner that they would 
resist the action of winter floods and the breaking up of the ice 
in the spring. . 

Asthe first 25 ft. of masonry are most exposed to the action 
of the current, it was concluded to face them with a good 
quality of limestone, in place of sandstone. ‘This material was 
obtained from the Ohio and Indiana quarries; we also procured 
as samples a few boat-loads of shell marble from the quarries 
below Madison. This latter stone is the finest and most durable 
building material in the Ohio valley; it is equal to the best 
quality of granite. No arrangements, however, could be effected 
at the time to secure a full supply of this beautiful stone. If it 
could have been obtained in season, we should have faced the 
whole masonry below the floor with this material. 

About 60,000 perches of masonry in all were to be built. No 
extensive quarries for the supply of such a large quantity of 
suitable material, at short notice, were located within the im- 
mediate vicinity of the bridge. Owing to the seamy nature of 
most of the limestone beds in the Ohio Valley, no large supply 
of heavy dimension blocks, measuring from 30 to 60 cubic feet, 
could be obtained at reasonable rates. It was therefore less a 
matter of choice, than of necessity, to employ the sandstone 
from the Buena Vista Quarries, located about eighty miles 
above, on the banks of the Ohioriver. This stone is not equal 
to the old red sandstone in durability, nor is it as strong as the 
coarse - grained sandstone on the western slopes of the Alle- 
ghanies, found above the coal measure, but still its quality en- 
titles it, both in point of strength, as well as durability, to be 
ranked as a first-class material, 

With the exception of the upper offsets, which are faced with 
limestone, the Buena Vista Quarries have supplied all the dimen- 
sion blocks above the limestone base. Large quantities of lime- 
stone from the North Vernon Quarries, in Indiana, have been 
used for backing, and generally of large dimensions, frequently 
measuring 60 cubic feet. Our machinery being of the heaviest 
description, and well arranged for the easy handling and rapid 
raising of heavy masses, these large and well-bedded blocks not 
only greatly added tv the strength of the masonry, but they also 
proved more econofnical than stones of smaller dimensions. 

All the blocks, for facing as wel! as backing, were laid in a 
heavy bed of cement mortar, mixed with enough of lime to pre- 
vent rapid setting; the joints were filled with thin grout first, 
and then with clean gravel and broken stones, rammed down 
with crowbars. I have always favoured the use of strong lime 
as an admixture to the cement, more or less, according to the 
season, for the purpose of preventing too rapid setting. Ex~- 
perience has fully confirmed this practice. Not only is there 
economy in this, but a decided improvement iu the strength of 
the mortar, particularly in warm weather, when ng wom 
takes place so rapidly. Of course the masonry should be kept 
moist all the time, and no mortar spread without watering first. 
I mention this matter here because there is an opinion prevailing 
that an admixture of lime will spoil the cement. 

The solidity and strength of our masonry was well tested on 
the Cincinnati tower during the interval from 1857, when the 
work stopped, to 1863, when it was resumed. The Covington 
tower had been carried up to a height of 75 ft., therefore above 
the reach of the highest floods. On the Cincinnati side, how- 
ever, we stopped at 45 ft.—consequently this masonry was sub- 
ject to overflows, and the top course had to resist the action of 
drift, of steamers, barges, and heavily loaded flat boats. On 
resuming operations, the excellence and strength of the masonry 
was proved by its unimpaired condition; not even a joint had 
washed out, and the whole top course presented an even and 
smooth floor. 

As the appearance of the stone was made a secondary con- 
sideration in its selection, I preferred for the lower portions of 
the masonry the petroleum variety of the Buena Vista Quarries, 
because of their greater strength and impregnation with petro- 
leum, which latter condition promised a greater resistance to 
the action of the water. This view seems to be borne out by 
experience so far, not only in the towers, but also throughout 
the city of Cincinnati, where the petroleum varieties are largely 
used for heavy pavements, flagging, and basements. The 
appearance of the lower masonry, however, has been somewhat 
injured by the oozing out of petroleum, and consequent blacken- 
ing of its face. 

The faces of the blocks below the floor are left rough, as 
they came out of the quarry, but with a heavy draft run around 
the margin. This feature gives the masonry a massive look, 

nite proper for the base of such a large structure. Above the 
oor the tace is bushhammered, with a broad draft all around, 
and this finish appears to be in harmony with the architectural 
proportions which have been observed in this part of the tower. 

Whenever the face of a Buena Vista stone is subjected to the 
action of the busbhammer, and to much tooling, the surface, 
after a few seasons of exposure, will be found loosened and scaly. 
This effect is to some extent observable above the floor, and also 
on the anchor masonry, but no trace of it can be discovered 
below the floor, where the rock face is left untouched. The 
same failure may be observed on some of the most highly finished 
fronts in the city of Cincinnati. But this fact need not cause 
any apprehensions whatever. All sandstones are sedimentary, 
bécause they have been formed by deposits, layer after layer, 
during long periods of time. Sandstone is composed of quartz 
sand cemented together, and its durability depends principally 





upon the nature of the cementing material. Great durability is 
indicated by the chemical analysis of the Buena Vista stone, and 
this opinion receives additional force by the fact that it hardens 
by exposure to air and water. I am satisfied that the apparent 
lamination is solely a mechanical effect, caused by the action of 
the stonecutters’ tools, and that no chemical action whatever 
is involved therein. ‘The lamination does not extend below the 
effects of mechanical action. The observation of old masonry in 
the city of Cincinnati appears » ee this view of the case 
fully. I would not have spoken of this matter at such length, 
did [ not consider it my duty to be frank, and to speak without 
reserve in this report. 

At a low stage the base of the towers is out of water; and as 
all the wharf room is to be utilised, its surface is now in part, 
and will be entirely, paved over, so as to protect it from washing. 
In front of both towers a heavy rock-filling has been sunk. On 
the Covington side, the south channel of the river approaches 
very near the foot of the tower, and was left open to the scour- 
ing action of floods from 1857 to 1863. Nowa comparison of 
the soundings, taken in 1856, with those of 1863, proves that 
this scouring effect has at no place extended toa greater depth 
than 12 ft. below low-water mark. It appears that the compact 
gravel found at this depth resists further action. All that is 
therefore needed to secure the future safety of the foundations 
is to meintain the heavy Rip Rapping in front of the towers. 
On the Covington side this Rip Rap extends nearly 100 ft. into 
the river, shelving off. One flat boat, filled with stone, was 
sunk at the lower end, and the whole is well tied together by 
strong crib work. A few boat-loads of heavy blocks of lime 
and sand stone have also been interspersed with the smaller lime- 
stone. 

The stone filling on the Covington side, rising up to near low 
watermark, forms a very good base for the erection of a first- 
rate low-water wharf for the commerce of the city of Covington. 
A good timber wharf, extending out 100 ft., may be erected at a 
cost of uot exceeding $2000, which will permit the loading and 
unloading of large-class steamers at the lowest stage.. 

The most prominent features of the towers«are the arches, 
75 ft. high above the floor, by 30 ft. wide. The roadway passes 
through without any contraction, but the sidewalks, for a 
distance of 20 ft., suffer a reduction from 7 ft. to 4ft. This is 
compensated for by a walk outside of the masonry, which is 
supported by the projecting cornice, and protected by a railing. 
As this bridge promises to be a great resort for strangers and 
—— generally, these outside walks around the towers will 

e an additional attraction. The stability of the arches, which 
are semicircular, is insured by the massive proportions of their 
shafts, which serve as abutments. Qn top a series of heavy 
anchor bars, extending from centre to centre of shaft, have also 
been walled in. ‘he masonry above the arch is not one solid 
mass, but divided by two open spaces, each 4 ft. wide and 80 ft. 
long, which are again closed by the last three courses, which 
form the roofing and coping of the tower. An open passage is 
also pony which leads to the top. The ornamental turrets, 
which are in process of construction, together with the balus- 
trades around the upper and lower cornices, will finish the 
architectural appearance of the towers. Their total elevation 
will then be 230 ft. above low-water mark, or 242 ft. above the 
first course of timber in the Cincinnati foundation. 

Those who have not witnessed the progress of the work will 
be curious to learn what kind of pee & was employed for 
the elevation of such masses of material, and to such a great 
height. As was mentioned before, two efficient. steam-engines 
had been erected, one on each side of the river, for the supply of 
pe. Animal power would have been inefficient, Four hoisting 

arrels, worked by friction-clutches, were connected with each 
engine. At first it was contemplated to do the raising and 
setting by masted derricks, secured in their positions by wire 
rope guys. The Covington tower was thus carried up 75 ft. 
A different plan, however, had been devised for the masonry 
above the floor, and a great portion of this machinery had al- 
ready been ordered and made in 1857. 

On this plan all the materials were raised by means of 
a wire rope of 1} in. diameter, winding upon a cast-iron drum 
of 3 ft. diameter, the rope plying in spiral grooves, to save 
wear. Parailel to the masonry, a strong vertical framework 
was erected for the support of the hoisting sheave, tracks, and 
tracks. Each block of stone thus rapidly raised was placed 
upon a truck and run either right or left to one of the setting 
derricks. The latter were balanced by traversing weights, and 
so constructed that they were absolutely safe, no matter how 
high they rose. The framing of sucha derrick consisted of a 
sound white oak log, 20 in. in diameter and 38 ft. long, which 
served as mast, and had two booms attached, about 20 ft. 
above the lower end. Half-way down from this point, two cast- 
iron turn-tables, 6 ft. in diameter, supported by and revolving 
on cones, encoinpassed the mast, and thus allowed of an easy 
circular motion around the centre. The lower end ef the mast 
served as a tail, confined in a well-hole of 3 ft. diameter, which 
was left open in the masonry, and thus effectually prevented 
any tilting of the machine. In all other respect fully equipped 
for handling and setting, these four safety derricks in connexion 
with the steam drums have accomplished a task which, without 
these means, would not only have consumed a great deal more 
time, but would also have been attended with a much greater 
cost and a great deal of risk. With these great facilities, how- 
ever, the cost of Jaying the upper masonry bas exceeded that of 
the lower but a small fraction; the'difference-was only in the 
amount of steam consumed. Towers of 1000.ft. elevation ma 
be raised nearly as cheap per perch as those of 100 ft., and with 
equal safety. 

For the omens of the cables and saddles, cast-iron bed-plates 
J1ft. long and 8ft. wide, are carefully bedded in the upper courses. 
Care has been taken to spread their weigh* upon a large section 
of the masonry below, by blocks of large dimensions, and by 
good bonding. By the inclination and cradling, of the cables, 
their pressure is directed inside towards the arch. By this 
arrangement the stability of the towers is greatly increased. 

Under any cireumstauces I feel satistied that the strength of 
the towers will be found adequate to resist even the forces of a 


great hurricane. 
Anchorage. 
The general plan of anchorage which I designed for this bridge 
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does not materially vary from the plan I have, during the last 
twenty-three years, srscessfully pursued on other works. In 
the autumn of 1844 1 put down the anchorage of the suspension 
aqueduct I had contracted for over the Alleghany river at Pitts- 
burgh, in place of the old timber structure, which threatened to 
fall down. The Pennsylvania canal, with its basins, was sub- 
sequently abandoned in that vicinity, and in consequence the 

neduct was taken down and removed in the year 1861 to 
1862, after having rendered service for seventeen years. The 
cables, 7 in. diameter, were attached to anchor chains, in a 
manner similar to the mode pursued on the Cincinnati bridge. 
The chains curved over masonry, which brought the lowest link 
to a vertical position. Now these chains, together with the 
anchor plates, had been these imbedded in cement grout. 
But as during rine months in the year the canal and aqueduct 
was full of water, it was impossible to keep the anchor walls in 
a dry condition ; they were always ae Bat I trusted to the 
physical and mechanical protection afforded by the cement, 
which formed a solid body around the chains, closely embedding 

™. * . 

ee experiments, carried on for years in various locali- 
ties, had satisfied me that faithful grouting with cement was 
the surest method to exclude air from the surface of the bars, 
and that oxidation could not take place. No dislocation or dis- 
turbance of the chains being possible, I had no reason to doubt 
success. An actual experience of seventeen years, and on a 
large scale, and under the most unfavourable circumstances, has 
fully demonstrated the correctness of my views. On removal 
of the chains, down to the plates, every bar, as well as pin, was 
found to be perfectly preserved. The cement had throughout 
taken a firm hold of the paint, and when removed with a chisel 
the coat of paint came off with the cement, leaving the iron as 
clean and bright as it was on the day it was put in. Coating 
the bars with zinc may be advisable, but I recommend in all 
cases a thorough grouting as the safest mode of protection. 
The chains of the Alleghany suspension bridge are embedded in 
asphaltum and then grouted. I adopted this plan because the 
lowest links on the Pittsburgh side were placed below low-water 
mark. 

The remarkable efficiency of cement as a protection against 
oxidation has often surprised me, and I have had the impression 
for years that it was to some extent due to some mysterious and 
unknown or unexplained chemical action. But it appears that 
chemistry does not admit of any such action; and if this is so, 
then the protection is exclusively physical or mechanical in its 
nature. 

By the method usually practised heretofore, anchor chains or 
cables, so far as they extend below ground, are rendered acces- 
sible by means of passages left open all around, down to the 
anchor plates. The air in such vaults being always damp, a 
great deal of vigilance and care is necessary to (age oxidation. 
My plan is entirely free from this objection. Once embedded in 
grout, the anchorage needs no further protection. Every year 
will add to the firmness of the cement and to its adherence to 
the iron. But the fact that the chains are out of sight and out 
of reach may be considered a great objection, inasmuch as future 
generations, not willing to trust to the preserving quality of 
cement, may be anxious to examine for themselves, and with 
their own eyes, the condition of the metal. I reply to this objec- 
tion, that after a quarter of a century or so, whenever serious 
doubts of this kind should be entertained, a portion of the upper 
masonry may be removed to an extent sufficient to examine the 
connexion of the cables and chains. A satisfactory inspection 
having been made, the masonry may then be replaced and 
freshly grouted. Confidence being restored, the public will be 
satisfied for another generation, when the same process may be 
Trepeate 
The anchor walls above the floor form two parallel walls, each 
75 ft. long, 12 ft. wide, and 25 ft. high. They enclose the road- 
way, leaving the space of 24ft, in the clear. The distance be- 
tween the cables is 36 ft. from centre to centre. On the summit 
of the tower, their distance apart is 50 ft. Their tendency to 
spread is met by connecting cables near the anchor walls, and 
by the inclined action of the suspenders. The cables being 
composed of seven smaller cables or strands, six around a centre, 
the last link of the anchor chain is spread out in two parts, the 
lower one connecting with four strands, the upper one with 
three. Each wire strand is manufactured upon a dcuble shoe 
and held by a pin of 4}in. diameter. The adjustment of the 
strands was effected by segments. 

Each chain is composed of nine links, of an aggregate length 
of 92 ft. The lower links consist of fourteen and fifteen bars, 
alternately, each bar 10 ft. long from centre to centre of eye, 
9 in. wide and 1: in. thick, making a solid section of 12 square 
inches. The eighth and ninth links are formed of seventeen bars, 
with an aggregate section of 190 square inches, while the 
lowest link has a section of only 168 square inches. The upper 
link is the proper measure of the strength of the chain. As the 
chain curves over the masonry, a portion of its tension is con- 
verted into pressure by the knuckles resting upon plates, which 
are supported by large and solid blocks of limestone. 

A contract was concluded with the firm of Mr. Charles A. 
Wolf, for the manufacture of these bars. Each bar was 
hammered without a weld out of one pile, large enough in sec- 
tion to form a solid head, ample allowance being made for clip- 
ping. As the quality of this iron was of great importance, 
previous experiments were made with a view to obtain the 
greatest possible strength, and I am satisfied that this has been 
accomplished. The material of which they are manufactured 
forms a mixture of three-fourths of cold blast charcoal Merri- 
mack pig from Missouri, and one-fourth of superior cold blast 

oal Tennessee pig. The Merrimack is noted as the 
strongest iron in the west. From the numerous tests which I 
have made with this mixture in various shapes, I should feel 
warranted to estimate the average strength of the bars at 
60,000 Ib. per square inch. I have, however, only allowed 
50,000 lb., or 25 tons neat. The section of the link which con- 
nects with the cable being 190 square inches, its strength is 
therefore equal to 190x25=—4750 tons. As will be shown 
hereafter, the ultimate strength of each cable is 4212 tons, 
therefore less than that of the chain. 

Those who have experience in the construction of massive 
chains will be aware of the difficulty to obtain a perfectly even 
tension of all the bars which compose a link. Apparently this 





looks like a small matter, but it is in reality one of the most 
difficult tasks which an experienced machinist may have to 
accomplish. It is a more delicate operation than boring out a 
large cylinder or cannon perfectly true. I flatter myself that 
the method pursured in this case has given a result, if not per- 
fect, very nearly so. My long previous experiences in such 
matters have made me fully alive to these difficulties, therefore no 

ins have been spared to accomplish this task satisfactorily. 
The drilling of these bars, besides a great deal of other machine 
work and casting, was done in Mr. Miles Greenwood’s foundry. 
The last adjustment of the links, however, was effected in the 
company’s own shop, under my personal supervision. 

By the curvature of the chains the two lowest links are 
brought into a vertical position, and are attached to massive 
anchor plates, cast of a superior quality of cold-blast charcoal 
metal. These plates are of an elliptical shape, one axis mea- 
— 17 ft., the other 14 ft., but radiating in form, like a spoke 
wheel without rim, which arrangement leaves the extremities 
free in their contraction while cooling. Leaving the castings 
for one week in their moulds well covered up, made them as free 
from strains as is possible with such heavy and irregular shapes. 
These and some other heavy pieces were manufactured at the 
Niles Works; the metal was melted in a reverberatory furnace. 

Both anchorages being laid above low water, no rock could be 
found available for that purpose. Solid rock, when at a con- 
venient depth, furnishes an effective mode of anchorage. But, 
in most localities, this part of the work has to be formed arti- 
ficially. All that is wanted is sufficient weight to resist a 
maximum tension. If the total resistance of the anchor masonry 
is equal to the breaking strain of the chains, the anchorage may 
be considered safe under all conditions. 

The anchor walls on the Cincinnati side are 104 ft. deep, 
with a front of 58 ft. on Water-street. The body of masonry, 
which may be considered as resting immediately upon the two 
anchor plates, and _— that portion above the floor which 
adds to its weight, may be estimated at 112,000 cubic feet. 
Most of the backing being composed of limestone, the average 
weight of this mass is 150 Ib. per cubic foot, consequently the 
total weight 112,000 x 150—16,800,000 lb.=8400 tons. The 
ultimate strength of the cables is 8424 tons; but this tension, 
when transferred to the lowest link, is, by the curvature of the 
chains, reduced one-third, which leaves 5616 tons as the greatest 
possible lift which the masonry has to resist. No allowance is 
here made for the additional resistance of the surrounding 
earth, but on the other hand there will be a reduction of weight 
in case of a high flood. The above considerations and calcula- 
tions warrant the conclusion that the safety of the work has 
been amply provided for in its anchorage. 


Cables. 


The bridge floor is suspended to two cables. Each cable is 
composed of 5180 wires, No, 9 gauge, and forms a cylinder of 
12} in. indiameter. 18 ft. of this wire weigh 1 1b., and 60 wires 
have an aggregate metal section of one square inch. The de- 
flection of the cables is 89ft. at a medium temperature. 

The wires composing the cables are laid parallel to each other, 
so that each single wire will occupy the same relative position 
throughout the whole length. It is easy to see the importance 
of this arrangement. A cable may contain a great number of 
wires, but if these wires do not all bear alike, each its appro- 
priate share, their aggregate strength may be far below what it 
theoretically should be. In order now to insure an equal and 
uniform tension of the wires, their parallel position must be 
first secured. If the wires cross each other, or are tight at 
one place and slack at the other, their tension will not be 
uniform. 

The uniformity of tension depends upon the uniformity of 
deflection, and this is coincident with parallelism. At first 
sight this appears easy to accomplish, but it is a task attended 
with numerous difficulties. The novice in cable-making will 
have to learn step by step, and when he thinks he has mastered 
the art, he will every now and then encounter new contingencies 
which will tax his ingenuity. Simple as are the principles in- 
volved in this process, its practice is by no means so simple. 
To produce an uniform tension throughout means to make every 
wire do its allotted duty. 

Any attempt at the manufacture of a 12in. cable in one 
process, no matter what its length, would result in a complete 
failure. It is simply impossible to do this, Any cable exceed- 
ing 5 in. in diameter must be made in parts, no matter whether 
the manufacture is undertaken across the river in site, or on 
shore. I prefer to make all large cables in seven parts, or 
strands, as I call them, so arranged, that one occupies the 
centre, and is surrounded by the other six. I then proceed 
to make one strand at one time, and, when finished, place it in 
position. 

The art of cable-making is of modern origin. The Brothers 
Sezuin, French engineers, first undertook, in the earl part of 
this century, to construct wire cables in the place of chains, for 
the suspension of bridge floors. A number of light structures 
were erected by them and others over the Rhone and other 
rivers of France. But owing to the light and frail character of 
these works, most of them have broken down or been destroyed 


by storms. M. Chaley, another distinguished French engineer, | 


at the end of the first quarter of this century, erected the sus- 
pension bridge at Freibourg over the valley of the Sarine in 
Switzerland. This work, as the largest span in Europe, 
measuring 870 ft. between the towers, has for many years been 
an object of great engineering interest. But owing to the 
want of stiffness, and also of strength, its lifetime appears to be 
precarious, 

By the practice of these engineers, a certain process for the 
construction of wire cables became established, and was con- 
sidered the only method which would insure success, until by 
the erection of the suspension aqueduct over the Alleghany river 
at Pittsburgh, from 1844 to 1845, an opportunity was afforded 
to me to demonstrate on a large scale the practicability of 
another system, in all respects superior to the French. Pre- 
vious to this undertaking, I had been en for years in ex- 


periments on wire ropes and cables. I had fully succeeded in 
the introduction of this manufacture into this country, and my 
oer were then in successful operation on the inclines of the 
old Alleghany Portage in Pennsylvania, since abandoned, and 
on other planes. I was therefore well prepared to engage ina 





work, which in its general plan, as well as in its execution, was 


warranted novelty. The success of that work, and of eight 
others, including the Niagara railway bridge, the Alleghany 
bridge, and the Cincinnati bridge, all constructed on me pee 
and under my personal direction, have fully established this new 
system of cable-making. : } 

The object of these remarks is to gratify the desire of some 
professional men, and to explain, what I have never done before, 
the difference between the French system and mine, The 
principal feature of the French plan is to suspend the floor to a 
number of small cables. By my plan only two large cables are 
suspended, one on each side, The Cincinnati bridge is sup- 

rted by two large cables, 12}in. diameter. The cables in my 
bridges are always assisted by a and this feature is entirely 
wanting in the French system. The question now arises, what 
advan is gained by one large cable over a number of small 
ones? Suppose the tension of the different wires is uniformly 
the same in both arrangements, and suppose both systems are 
caused to oscillate by a heavy gale, then the group of small 
cables is subject to the danger of a variableness in their indi- 
vidual motions, While some of them move up, others may 
swing down, and perfectly uniform resistance is then rendered 
impossible. If the small separate cables are united into one, no 
such variableness can exist. No matter to what oscillations the 
large cable may be ex » they are always met by its united 
strength. In the divided system one cable may break after the 
other, because they cannot be expected to act in perfect unison. 
The correctness of this view was fully demonstrated i, the 
catastrophe which overtook the Wheeling bridge on the 17th of 
May, 1854. This bridge forms a span of 1010 ft. from centre 
to centre of tower, the length of the floor is 960 ft.—its width 
was 24 ft., supported by twelve cables, six on each side, with an 
aggregate ra om of wires of 6600 No. 10 gauge. If the ten- 
sion of the Wheeling cables had been as uniform as those of the 
Cincinnati bridge are, then their relative strength would have 
been as 7 to 12, No stays were employed in the Wheeling 
bridge. The floor was torn by the gale into three sections, the 
eastern portion measured 500 ft., the western 300 ft., leaving the 
central part 200ft. long. All the cables but two broke loose 
from the anchorage, one after another. One small cable, com- 
posed of 150 wires, broke in the centre. For the want. of stays 
and of stiffness, the floor was subjected to very considerable 
oscillations, and thus broken up and destroyed by its own 


um. 

A divided system of cables possesses but a small degree of 
that inherent stiffaess which is obtained by forming one single 
massive cable, bound up in a continuous wrapping of such 
strength that it approaches the stiffness of a solid cylinder. 
The great stiffness and rigidity of our cables was forcibly illus- 
trated during the suspension of the beams. A temporary track 
was laid down over the centre of the beams for the transporta- 
tion of materials on trucks. The beams being free to swing, the 
remarkable stiffness of this track was in part owing to the 
great weight of the cables, but also in a great measure to their 
stiffness. After the centre girders had been put in place and 
connected with the beams, the stability of the skeleton floor was 
so far increased that loads of 5 tons weight produced but little 
impression. 

Another and most important advantage of large and heavy 
compact cables in large spans is obtained from their powerful 
horizontal action in bracing the centre of the span. Ouly those 
who have tested this matter on a large scale are able to appre- 
ciate it. Ido not expect professional men to credit the state- 
ment, without seeing with their own eyes, that the centre of the 
Ohio bridge is not deflected by heavy gales, neither horizontally 
nor vertically. This remarkable horizontal stability is in a great 
measure due to tif ‘ypwerfal bracing of the cables. This po 
rable feature of a wei.-built cable bridge cannot be introduced 
m4 a ao suspension bridge, without involving details of great 

ifficulty. 

The French system was first introduced into this country 
during the construction of the Schuylkill river bridge, at Fair- 
mount, Philadelphia, by the late and much-lamented Colonel 
Charles Ellet, jun., who, like a true hero, sacrificed his life in 
his successful endeavours to make steam rams efficient on our 
western waters during the late civil war. According to this 
system the small cables are made on shore, or away from the 
bridge, then dragged to the site and elevated to their final posi- 
tion, But this practice is very objectionable, because the wires 
composing a cable, when under no strain, become loose, bulged 
out, and in consequence dislocated and entangled more or less, 
This derangement is much increased by the great abuse the 
cables suffer during the process of dragging, hoisting, and placing 
in position. No matter what care may have been taken to in- 
sure uniform tension, this uniformity will be lost by the subse- 
quent rough handling. The hardness and elasticity of good 
cable wire will approach that of steel. But this elasticity may 
be the means of destroying the uniformity of tension if this 
tension is relaxed. 

My earliest experiments taught me that the French system is 
wrong in principle, and that no good cable can be made by that 
process. This objection may in part be overcome by employing 
| a continuous wrapping, but not altogether. Nor is there always 
| sufficient room available on shore for the construction of long 
| cables. What then is the remedy? The cables should be made 
| across the river, very nearly in the position which they will 
| finally occupy, and the tension of the wires must never be re- 
laxed below a safe mark. This system, which I have applied 
for the last twenty-three years, with invariable success, is the 
only true one which will insure uniformity of tension. 1 admit 
that this system is apparently more complicated than tie French ; 
it requires more extensive machinery, also more judgment and 
supervision; but it is the only plan to make a good cable. 

The cables of the Ohio bridge are wrapped from end to end 
with No. 10 wire. This wrapping gives them the appearance 
of solid cylinders; it has a pleasing effect, and its solid aspect 
inspires confidence. This wrappi ing perfectly tight, affords 
an effective outside camelinns Te is also desirable to diminish 
the surface to be kept in paint. This surface is less than 10,000 
square feet, while a tubular or lattice bridge would present an 





area of several acres to be kept sd nag 
About one year was consumed in the construction of > 
) 





| cables, including the erection of the necessary machinery. 





considered by the profession in the light of a hazardous and un- . 
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some persons this appeared a slow and tedious process, because 
looking up from below not much bulk became visible as the 
result of a day’s work. We were able, on every day of active 
cable-making, to spin out from six to seven tons of wire, adjust 
and secure it in position; by no other process can so much be 
accomplished. We have often been interrupted by high winds, 
which greatly interfere with a proper adjustment of the wires. 

Owing to the width of the Ohio valley, and its course at 
Cincinnati being from east to west, the line of the Cincinnati 
bridge is struck at right angles by the prevailing west and 
north-west winds, and their violence is equally felt for the same 
reason. I was not fully prepared to meet these prevailing winds 
during the cable-making, hence the delay. No other difficulty 
could arise from it but delay. The trouble was, of course, 
greatest during the winter months, and after they had passed 
around, I did not consider it worth while to fight the winds any 
more. 

Before the manufacture of the cables could be commenced, a 
temporary foot bridge, extending from one abutment to the 
other, had to be thrown across. After this was accomplished 
and all the machinery put up, the cable-making commenced 
on the 1st of November, 1865. Two strands were made in one 
operation, one for each of the two cables. These being com- 
pleted, lowered to their final position and adjusted, the next 
pair was commenssé. This process was repeated seven times, 
and was terminated on the 23rd of June, 1866. Eight months 
were thus consumed, which included the winter months, the 
most unfavourable part of the season. 

The total and exact quantity of wire worked into the cables, 
including the wrapping, is 1,050,183 lb. 

Four massive cast-iron saddles, with an easy curvature for 
the support of the cables, are placed on the summit of the 
towers. Each rests upon 32 rollers, and these are supported by 
the bed-plates. All the working surfaces are, of course, planed 
Off true, and the rollers are turned off to an exact size. All these 
parts are accessible, and may be examined and repainted at 
any time. 

One million pounds of the cable wire were manufactured by 
the Messrs. Richard Johnson and Nephew, at Manchester, in 
England. It is but just to state here, that these gentlemen 
have, by the faithful execution of their contract, fully sustained 
the well-earned reputation of their firm. 


Suspenders and Stays. 

The suspenders form connecting links between the cables and 
the floor. Except one hundred in the centre of the main span, 
they are all made of wire rope. To obtain more stiffoess the 
short ones in the centre are made of solid rods, 1§ in. diameter. 
The rope suspenders are 5in. circumference, equivalent to 45 
tons ultimate strength. Those next to the towers are greatly 
relieved by the action of the stays, and consequently reduced to 
36 tons strength. 

The weight of the floor for a length of 5 ft. is 11,365 1b. or 
5.682 tons. To support this we have two suspenders of an 
aggregate strength of 90 tons, or nearly 16 times the weight. 
An ordinary crowd of people upon the same area will weigh 
4800 lb., equal to 2.40 tons, which, added to the weight of the 
floor, makes a total of 8.08 tons, or about ;,th of the ultimate 
strength of the suspenders. 

The attachment of the suspenders to the floor beams is 
effected by substantial stirrups, made of 1} in. diameter bolts 
of the best quality of charcoal iron. Their connexion with the 
cables is formed by means of wrought-iron sockets, and these 
are held by the pins, which close the cable straps. Correspond- 
ing to the —— the cables are firmly clasped by these 
straps every 5 ft., and these not only serve to connect the sus- 
penders with the cable, but they also form ap.additional means 
of insuring their compactness and solidity_-“This latter point 
being one of great im ce, these bands have been made of 
the best material, and are screwed up tight. 

Where the cables enter the towers on the river side, 19 wire 
ropes, each 2}in. diameter, will be noticed descending in 
straight lines to different points in the floor. Crossing the sus- 
penders diagonally, the two are connected by wire wrappings, 
which keep them firmly in their position. Thus a network is 
formed that occupies the same incli plane, which coincides 
with me the cables. The total number of stays in the main 
span is 76, 

The office of these stays is two-fold. They not only assist 
the cables powerfully in the —— of the bridge, but they also 
supply the most economical and most efficient means for stiffen- 
ing the floor. Every stay constitutes the hypothenuse of a 
rectangular triangle, whose short sides are formed by the tower 
and by the floor. The tower represents the vertical side, and is 
rigid and unyielding; the floor re ts the horizontal side, 
and may be considered as equally unyielding. If now the stay, 
which represents the hypothenuse, is ented from oscillating, 
and its straight line is paeeved, ‘then its point of connexion 
with the floor will be a fixed point, or nearly so. This looks 
like a very simple proposition indeed, and is readily compre- 
hended by sai who are accustomed to stays on board of 
ships. But not so with professional engineers, who, as a class, 
do not appear to appreciate the simplicity of this arrangement 

. Ihave always insisted that a suspension bridge 
built without stays is planned without any regard to stiffness, 
and consequently is defective in a most important point. 

One stereotyped objection against stays is that they will not 
act in concert with the cables. But this objection has no 
weight when the great object of the stays is justly considered. 
What does it matter, whether the remains a inathe- 
matically true curve or not? The stays will act as far as the 
tangents extend, thus leaving nearly one-half of the span in 
the centre clear of stays. As soon as the stays are tightened, 
the cables will be relieved at those points, in consequence 
sink in the centre. This central portion, free from stays, acts 
asa =. A compromise is thus effected between the 
stays suspenders, and a similar compromise always takes 
place, more or less, in all systems of under the action 
of passing loads. Where the towers are made of iron, there 
will be more unison between the stays and suspenders, or cables. 
But this is not an essential point. The same remarks equally 
apply to contraction and oe caused by changes of tem- 
perature. In consequence of these changes, the permanent and 
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relative tension of the stays, as well as of the suspenders, will 
vary some; but this variation is not such that it deserves to be 
taken into consideration. The first stay next to the tower leaves 
as much space open as may safely be left to the stiffuess of the 
trusses and girders. It is in this part where the strife is 
greatest, and accordingly the suspenders are left slack to accom- 
modate themselves to these variations. The suspendets are in 
every case more subject to these variations than the stays, and 
we have to provide for them, whether stays are employed or 
not. 

The statical efficiency of every system of trussing is governed 
i the same principles, which determine the action of the stays. 

he triangle is the only unchangeable figure known in geometry, 
and therefore ail trussing must be reduced to that principle. 

The problem of a series of suspended spans can only be safely 
solved by the use of stays. Cables alone cannot be depended 
—_ for the maintenance of a perfect equilibrium between 

joining spans, under the action of variable loads. To perform 
this most important duty, the office of stays is most efficient 
and direct. 

The first eight stays, commencing at the tower, do not pass 
over its summit, but are fastened to the bed-plate, which su 
ports the main saddle. The pull of these stays is consequently 
direct upon the tower, but neither their horizontal nor their 
vertical action is of ‘sufficient moment to tax the strength of 
masonry to any undue degree. 

The remaining eleven stays which stretch out towards the 
centre of the span, and are attached to the floor every 15 ft., are 
passed over the summit of the tower, and descend in diagonal 
lines towards the half span. Eight of these are fastened to the 
floor, the other three connect with an anchor bar which is 
secured in the lower;part of the anchor walls. For the support of 
these eleven stays on the summit of the tower, two sinaller 
saddles are placed upon the side plates of the main saddles which 
supports the cables. They rest upon different sets of rollers, 
which allow them to move independent of the main saddle. The 
efficiency of this arrangement has been frequently tested since 
the opening of the bridge. No motion whatever takes place in 
the saddles under the action of ordinary loads and of the ordinary 
business. But when excessive crowds are occupying one span, 
with little to balance the next, then a slight movement will 
take place, and this has the effect of equalising the difference 
of tension. 

The suspension bridge which I have erected over the Al- 
leghany river at Pittsburgh, forms a series of spans, whose 
equilibrium is maintained upon the same principle, and by the 
same means. Public processions and other heavy and variable 
loads frequently pass over it without producing any visible or 
injurious effects. Being one of the largest stockholders in that 
work, I am well satisfied with its condition and promise of future 
stability. 

As a means of direct a, all those stays {which fall within 
the tangent of the cables bear more, and those which extend 
beyond the tangent bear less, than the cables do in proportion 
to their relative wire seetion. Expressed in other terms, one 
pound of wire put into the cables will bear less than one pound 
put into the stays, provided they are within the tangent. On the 
contrary, the stays the tangent are less economical than 
the cables. This gens is easily demonstrated by the laws 
of the catenary. The comparative supporting power of the 
stays among themselves increases, of course. as they approach 
the tower, or as their inner floor aagle increases. 

When the = strength of the floor of this bridge is con- 
sidered, it is but natural to inquire how much supporting power 
is supplied by this element. In suspension bridges wi 
stays, the floor bears no part of its own weight, except a small 
portion next to the abutment. But the case is different in the 
Ohio bridge. There the floor is made a powerful element 
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FIG. 4. 





in connexion with the stays for the support of its own 
weight. As the stays are tightened and exert an uplifting 
force upon.the floor, a part of this force is expended upon 
the floor itself, acting either by compression towards the 
tower, or by tension towards the centre of the span. Statically 
expressed, the ry power of the stay is represented 
by the elevation of the tower above the floor; its com 

ing action by the length of floor from the tower to the point of 
attachment, and its own tension by its own length. Suppose 
the cables removed, or their connexion with the floor relaxed, 
the latter, in connexion with the stays, will support itself. 


(To be continued.) 








MEYER’S LOCOMOTIVE. 

Many of our readers will remember that, in our International 
Exhibition of 1862, M. Meyer, of Mulhouse, exhibited drawings 
explaining his system of constructing locomotives for working 
on lines having sharp curves. M. Meyer has sent a series of 
similar drawings to the present Paris Exhibition; and we give 
on the present page, and page 73, various views of one of the 
pp engines. Inasmuch as in both cases the boiler is car- 
ried on a pair of bogies, each provided with a pair of steam 
cylinders, there is a strong resemblance between M. Meyer's 
plans and those of Mr. Fairlie; but the two systems were 
worked out quite independently, and there are in the details, by 
which they are carried out, many important differences. Wit 
Mr. Fairlie’s engines most of our ers are no doubt familiar, 
as they have been fully described in the pages of ENGINEERING ; 
and we shall, therefore, in the present notice confine ourselves 
to a description of M. Meyer’s system, as carried out in the 
locomotive now illustrated. 

The locomotive in question is an eight-wheeled engine, the 
wheels being arranged in two groups, two pairs to each bogie, 
the wheels of each group being coupled ther, and being 
driven by an independent pair of cylinders. The cylinders are 
placed outside, and the steam is conducted to them y pipes 
of such a length that they have sufficient elasticity to follow the 
movements of the bogies without injury. The exhaust pipes 
of the cylinders on the trailing bogie are connected to those of 
the holies bogie by a flexible pipe, and the exhaust steam is 
conducted by a central e to a chamber in the casting on 
which the front bogie-pin bears. From this chamber the steam 
passes up through the pin itself to the exhaust pipe The 
arrangements of the cylinders, steam pipes, and exhaust pipes 
will be seen by reference to the figures. 

The water-tanks are carried on the front and the coal- 
bunkers on the hind bogie. The boiler does not serve as a tie 
between the bogies, but it merely rests upon them. At the 
front end it is carried by a cea pin attached to the under- 
side of the smoke-box, this pin having a spherical bearing upon 
the top of a casting fixed in the tanks. The point in the lead- 
ing bogie at which this bearing is arranged is directly over its 
mean centre of gravity, or the position occupied by its centre 
of gravity when the tanks are half full. At the hind end the 
boiler is carried upon two points, the supports being situated 
one on each side of the firebox, as shown in Figs. 1 and 4. The 
supports are arranged so that the hind bogie can swivel freely 
under the boiler. The two bogies are coupled by a connecting- 
rod, one end of which embraces the bearing or socket of the 
front bogie pin, whilst the other end is coupled by a pin to the 
front end of the trailing bogie. This pin just mentioned has 
sufficient play in the holes through which it passes to allow of 
the buffers between the bogies ing fairly upon each other 
when any thrust has to be transmitted from one bogie to the 
other. The engine is fitted with steam brakes, the blocks being 
applied to the wheels by pistons connected directly to them, as 
shown in Fig. 1. 
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SHIFTING ECCENTRIC FOR PORTABLE ENGINES 


AS USED BY MESSRS. RUSTON, PROCTOR AND CO.,-ENGINEERS, LINCOLN. 





In our report of the portable-engine trials at Bury, in our last 
number, we noticed the simple arrangement of shifting eccentric 
applied to their engine by Messrs.. Ruston, Proctor, and Co., to 
enable the amount of expansion at which the engine was worked 
to be readily varied, and we now give an engraving showing this 
eccentric as applied to an 8-horse engine. The principle of the 
arrangement is the same as that of Dodd’s ‘‘ wedge-motion,” 
pree: that of causing the centre of the eccentric to move in a 
straight line across the crank-shaft between the positions it 
would occupy in, what we may term, full gear forwards and 
full gear backwards. ‘This movement is effected in the arrange- 
ment we are describing ina very ingenious and simple manner 
as follows: On the crank-shaft by the side of the eccentric is 
keyed a disc, which is shown separately in Fig. 3. This disc 
has two slots formed in it, one of them being radial and 
the other curved to the arc of a circle, as shown in the 
figure. In these slots two studs fixed in the eccentric 
sheave work, the hole in the sheave through which the crank- 
shaft passes being shaped, as shown in Fig. 1, to allow of the 
necessary movement taking place. The eccentric sheave is held 
in any desired postion by screwing up the nuts placed on the 
ends of the studs passing through the slots in the disc. It will 
thus be seen that the eccentric sheave can be set in any position 
between the limits imposed by the length of the curved slot in 


] 


~ 


which one of the studs work, the extreme positions of the ec- 
centric being those for full gear backward and full gear forward 
respectively. The effect of the movement of the studs in the 
two slots is that the centre of. the eccentric moves across the 
crank-shaft in what is practically a straight line, the throw of 
the eccentric being thus more and more reduced as the pin ap- 
proaches the centre of the curved slet, whilst the linear advance 
of the eccentric, and consequently the lead of the valve, remains 
unaltered. The effect of this reduced travel, the lap of the 
valve remaining constant, of course is that the cut-off of the 
steam takes place earlier in the stroke. We have said that 
the line in which the centre of the eccentric moves from 
one ition to the other is practically straight; in order 
that it should be mathematically so, the curved slot would have 
to be an arc of an ellipse; but the error produced by the use of 
an arc of a circle is too small to be of any practical importance. 
Messrs. Ruston, Proctor and Co.’s 8-horse portable engines have 
a single cylinder 9} in. in diameter, with 12 in. stroke, and the 
steam ports are gin. wide. The slide-valve has Zin. lap, 3in. 
travel in full gear, and no lead for the steam side. The re- 
maining dimensions of the eccentric sheave and disc are given 
in our engraving, which is prepared from a tracing with 
which we have been feunnel by Messrs. Ruston, Proctor 
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CREAMER’S VENTILATOR FOR 


RAILWAY CARRIAGES. 









































L.GE"HieH INSIDE 


K.6# HIGH OUTSIDE 


WE illustrate, above, a form of ventilator for railway carriages, 
which has been designed by Mr. W. G. Creamer, the patentee 
of the well-known Creamer brake. This ventilator, which has 
already been largely applied in America, consists of a vane 
turning freely on a vertical axis, and fitted to an open- 
ing made in the side of the carriage above the windows. 
A portion of the vane projects beyond the side of the 
pp. as shown in the engraving, which is a sectional 
a of the arrangements, and this projecting portion is carried 

y the pressure of the air towards one side of the opening or the 
other, according to the e! the carriage is moving. Thus, if 
the ventilator shown in the illustration was moving from right 
to left, the vane would assume the position shown by the dotted 
lines, E, and the air rushing past its outer edge would cause 
an induced current, as shown by the arrows, and thus re- 
move the vitiated air from the compartments to which 
the ventilator is applied. If the carriage moves in the other 
m, the vane assumes the position shown by the lines, F, 

but the action is the same. The strength of ths current with- 
drawn from the carriage can be regulated by a neat door or 
valve, G, fitted to the inner side of the opening. The projecting 
pe of the vane is protected by a guardplate p above it. 
= “ should oo this ventilator is icularly well adapted 

use in sm i the ventilation of which i 

sally very dedetd ~ iets of which is gene- 








Prussta.—The Bayenthal Company for the construction of 
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machinery has fixed its dividend for 1866 at 8 cent. 
net profit realised during the past exercise was : 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Shipbuilding.—Since our last, we can chronicle no im- 
provement on the generally dull state of business in the 
yards on the upper part of the Clyde. During the past 
week there have been launched the following, viz., the 
Geraint, composite sailing ship, 1100 tons, B.M., by Messrs. 
McMillan, of Dumbarton, for Messrs. McCunn, of Greenock ; 
the Pasig, screw, 315 tons, B.M., 50 horse power, by Messrs. 
Wingate, of Whiteinch, for Messrs. Ker, Bolton, and Co., 
for their Manilla trade; the Garrison, screw, of 800 tons, 
by Messrs. Aitken and Mansell, for Messrs. Laing and 
Davidson, to be fitted with direct-acting engines of 100 
horse power by James Aitken and Co.; the Spindrift, com- 
posite clipper ship of 1350 tons, by Messrs. Connell and 
Co., for the China tea trade; the Laloo, 800 tons, also com- 
posite, by Messrs. Steel, for the same trade; and the Ia- 
guarete, twin-screw, with two pairs of direct-acting engines 
of 25 horse power each, by Messrs. Inglis, for Messrs. Isaac 
and Samuel, of London, for the South American trade. Of 
the three screw steamers which Messrs. Caird have in hand 
for the German companies, one is entirely plated, and two 
are framed and partly plated. The old Cunard liner, 
America, has been converted into a sailing ship by Messrs. 
Caird, and the Niagara is undergoing the same process at 
the hands of Messrs. Robert Duncan and Co., of Port 
Glasgow, 


Lighthouse Iumination.—The Board of Northern Lights 
have been carrying on experiments with the electric light 
in a temporary lighthouse erected for the purpose at Gran- 
ton. The particular form of apparatus experimented with 
is that of Mr. H. Wilde, and is in many respects similar to 
that of Mr. Holmes which was erected at Dungeness, and 
to that at Cape La Heve, near Havre. The results have 
hitherto been successful both in illuminating power and 
steadiness. 

Railway Matters.—It is proposed to carry a tramway 

from the terminus of the Deeside Railway at Ballater (434 
miles from Aberdeen), on to Braemar. There is little doubt 
but there will be abundant traffic; and if it succeeds 
pecuniarily, it will be the precursor of many cheap feeders 
to the various Highland and northern lines. The Denburn 
Junction Railway at Aberdeen, of 1} miles in length, con- 
structed for the purpose of forming a communication 
between the Scottish North-Eastern and Great North of 
Scotland railways, was finished a few days ago, and 
awaited only the visit of the Board of Trade inspector and 
his sanction for its opening on the 1st August. On San- 
day evening, however, 26 ft. of one of the tunnels gave way 
and collapsed completely, it is supposed, owing to the ac- 
cumulation of water behind. The opening of the line is 
thus indefinitely postponed. The Forth and Clyde Canal 
Company, the works of which were begun by Smeaton 
exactly ninety-nine years ago, has just ceased to exist as an 
independent concern. It has been bought up by, and the 
shareholders will henceforth be mere annuitants of, the 
Caledonian Railway Company. Unlike most recent wind- 
ings up, there is a reserve of 37,000/. to divide among the 
shareholders. 
Shipping Returns.—We would direct our readers’ at- 
tention to a recent parliamentary return of the vessels built 
in the United Kingdom in 1866. The total number 
amounts to 917, of which 631 were built in England, 270 
in Scotland, and 16 in Ireland. Of those built in Scotland, 
the respective classes wood: 


Wood. Iron. Composite. 
Sailing vessels ese ooo “108 30 17 
Steam ,, - 2 117 2 


The number built at Glasgow was in all 121. 
Tron Trade and Mining Districts.—The pig-iron market 
continues dull, the quotations being from 52s. 6d. to 53s. 
per ton. Boiler-plates have fallen 5s. per ton. The total 
shipments of pig iron from Glasgow for the week ending 
July 20th have been 1604 tons, and for the same period 
the shipments from all Scotch ports have been 8222 tons, 
being a decrease of 4939 tons from the corresponding week 
last year. The total shipments since Christmas, 1866, have 
been 845,780 tons, being an increase of 38,820 tons over the 
corresponding period of 1865-66. Despite the threatenings 
of the coal-masters, the lock-out has not become general, 
being confined to some collieries in the Wishaw district. 
On the other hand, many of the colliers have returned to 
work at the reduced rates. Messrs. Scott and Gilmour's 
strike—the casus belli—still continues, and their men are 
heartily supported by those colliers who are at work. A 
case of some interest to mine-owners was tried last week. 
The proprietor of Blairdardie Collieries was charged, under 
the statute, with not reporting to the Crown authorities and 
Inspector of Mines “an accident, attended with serious per- 
sonal injury.” The collier injured had had his jaw broken, 
and the sheriff held that this was a “serious personal in- 
jury” under the Act; and as this was a test-case, the statu- 
tory penalty of 20/. was modified to 2U. 

British Fisheries Commission.—The report for 1866 of 
the British Fisheries Conimissioners has just been issued. 
They insist strongly upon the necessity of improving the 
harbours generally on the east coast of Scotland, and also 
upon the necessity of pushing on the larger works at pre- 
sent in construction, such as the Wick harbour of refuge, 
&c. The whole of the 3000/ which the commissioners have 
at their disposal annually for the improvement of the fishing 
harbours of Scotland will be absorbed for many years to 
come by the Anstruther Union Harbour Works alone, and 
they think a much larger outlay on similar works quite 
indispensable for the cultivation of the fisheries and the pro- 
tection of the fishermen, numbering 45,470, with 13,815 
boats, the boats, nets, lines, &c., &c., representing a capital 
of 980,0007. We may as well mention in this connexion 
that urgent calls are being made for the improvement of 
the navigation of the Tay by the construction of a great 
sea-wall extending from Bulmerino in a north-easterly 
direction, so as to preserve the natural set of the current, 
which it is assumed would then of itself clear away the 
existing sand-banks and prevent such accumulations and 
obstructions in future. 

Graving-dock Accommodation.—With reference to our 
remarks on this subject a fortnight ago, we would note 
that the matter was before the Clyde trustees at their meet- 
ing yesterday, when Mr. Duncan's report and estimates 
were submitted: He stated the cost of a graving-dock 
500 ft. long, with a depth of 22 ft. on the sill, with all ap- 
purtenances, would be 61,000/ exclusive of the cost of the 
land. The matter was referred back to the Works’ Com- 
mittee to procure information as to the probable revenue to 
be derived from the undertaking. 








Duron Towns.—At thé close of 1866, the population of the 
three ayer towns of Holland was as follows: Amsterdam, 
264,498 inhabitants (123,104 males and 141,394 females); 
Rotterdam, 115,277 ¢ 397 males and 61,680 females); and 
La Haye, 87,801 (40,039 males and 47,762 females.) 
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THE AERONAUTICAL SOCIETY OF GREAT 
BRITAIN. 


Ar the meeting of the above society, held on the 15th inst., 
the following discussion took place after the reading of Dr. W. 
Smyth’s paper on * Experiments Practically Demonstrating the 
Laws by which Birds Fly, and their Application to an Aérial 
Machine,” which paper we published on page 56 of our last 


number. 

Mr. Wenham said: The experiments recorded in the last 
paper form an interesting addition to our stock of knowledge on 
aéronautics, but I rise to make a remark concerning the pro- 
posed motive power, as upon this part of the question I have 
some practical data. Some years ago I constructed an engine 
worked by the explosive force of gas, and found that yj; of an 
inch of gas mixed with ,%, of air was sufficient to propel a free 
piston 12 in., and the mean vacuum obtained during the return 
stroke amounted to 12 1b. per square inch. The propulsion of 
the piston was instantaneous, and the whole force of the explo- 
sion was afterwards utilised. The heat given out was so small 
compared with the work done that, after running for ten hours, 
the temperature of the cylinder did not amount to 300°. From 
this I infer that the cellular chambers could be made to stand 
the heat of the explosion without being rapidly destroyed, and 
would make the lightest form of motive engine with which I am 
acquainted. The chief drawback would be the size of the re- 
servoir containing the gaseous fuel, and bulk is one of the 
greatest drawbacks to the success of adrial navigation. 

Mr. Bright disputed the conclusion of the author of the 

per, that the screw-propeller was a means of raising or moving 

lies in the air, and he again reverted to the paper he had 
handed to the chairman. 

Mr. Wenham believed, from what he had seen of the model 
brought from Paris by Mr. Butler, that a machine constructed 
upon its principle would require a force of twelve horses to raise 
a weight of 100 lb. This was sufficient to show the inapplicability 
of the invention, which was altogether defective in principle. 

Mr. Bright asserted that Mr. Wenham’s objections were 
groundless, It could not be disputed that he had produced to 
the society a model which had raised itself in the air which 
completely negatived the assumed defect of principle, and he 
contended that what had been effected by the model could easily 
be applied on a large scale. 

Mr. E. W.. Young quite agreed with Mr. Wenham as to the 
total inefficiency of the model exhibited. It simply spun itself 
round, and churned the air, so to speak, like a child’s toy; the 

ine, though capable of raising itself in the air by the aid of 
the power stored up in the spring, could not raise the source of 
that power, which was a man’s arm, and it would be impossible 
to obtain the same power continuously. 

Mr. Butler remarked for the information of Dr. Smyth, that 
he and his brother-directors of the Lenoir Gas Engine Company 
had found a very efficient means of producing vacua from ex- 

losions, by using the vapour of petroleum, and it was of much 
ess bulk and weight than coal-gas, 

The Chairman thought Dr. Smyth’s paper a very able 
one, and that the observations he had made as to the flight of 
birds were very interesting and original. He (the Chairman) 
thought that Dr. Smyth was quite right as to the limited stroke 
the bird made in its upward circle through the air. It seemed 
to be a short rapid stroke upwards, which ceased exactly at that 
point at which nature taught the bird that a further stroke 
would not only beuseless, but injurious to the rapidity of its 
flight. The whole extent of the arc through which the stroke 
might,extend was rarely or never traversed by the action of 
the wing. 

Mr. A. Stewart Harrison wished to know whether it was 
entirely certain that the screw-propeller was useless as a means 
of flight. Was it as certain, for instance, as that two and two 
made four ? 

Mr. H. C. Hurry said that it was not at all certain that the 
screw-propeller was useless as a means of propulsion through 
the air, but he thought it was received on most hands that it 
was useless as a means of support in the air, as it was continu- 
ally moving the air beneath it, and thus losing the support which 
an inclined plane moving horizontally would obtain. As to the 
motive power of Mr. Bright’s machine, he thought that the 
observation of a preceding speaker contained the whole gist of 
the matter. The machine was apparently raised by the power 
of the spring, but the spring was merely a reservoir, so to speak, 
of the force communicated to it from the outside. The power 
required to lift the weight in the way proposed, rendered the 
whole machine totally inapplicable to the purpose for which it 
was designed. 

Major John Scott Phillips read the following paper on arti- 
ficial flight : 

Those who have had the pleasure of hearing or reading the 
admirable paper by Mr. F. H. Wenham, read some months ago 
before a meeting of the Aéronautical Society, and since pub- 
lished, page 360 of Encryzerina, April 19th, 1867, will have 

leaned from that paper the interesting fact that the art of 
flying depends upon the relative exertion of pressure and speed, 
while the pressing surface is economised, in proportion to the 
weight to be carried, and the speed at which that weight is to 
be Hed. 

dir Wenham has also ably discussed the resistance against a 
surface of a defined area passing rapidly through resisting and 
yet yielding media, dividing the opposition thereto into, as 
the cohesion of the particles to be separated, which, in air, he 
says, is inappreciable; and, secondly, their weight and inertia, 
which require a constant power to set them in motion. 

Not to dwell any longer, however, on Mr. Wenham’s very 
useful paper, I would just glance for a moment at the third 
chapter of his Grace the Duke of Argyle’s work, entitled “ The 
Reign of Law,” of which chapter the heading is given—“ Con- 
* trivance a necessity arising out of the reign of law, example 
‘inthe machinery of flight;” and I would notice that while 
his Grace says, in a note, page 174, that Captain P. W. Hutton 
(in the “Ibis,” for July 1864) has thoroughly seized the true 
mechanical principles of flight, it is evident, from his own able 
remarks on the flight of birds, as well as from Mr. Wenham’s 
paper, that truly we have arrived at that stage of elucidation 
toward the power of artificial flight, in which we are brought 








face to face with the question, By what mechanical means can 
we develop the principles developed in the flight of birds? 
This is the subject upon which I now = to enter, but re- 
marking that it is six years since I seriously took up the subject, 
I would open my views by what may be termed a recapitulatory 
anecdote by way of placing my ideas in an old-established eur- 
rent of thought, that I may, if possible, begin at the beginning, 
run along the ground, rise from it, and carry my hearers with 
me into the realms of air, When I was a youth years ago in 
India, many were the bursting gallops [ enjoyed over its sunny 
plains, and oftentimes coming upon a number of vultures feast- 
ing on their prey, I would urge my horse to his utmost speed 
to see if I could possibly get a cut at one of them with a long 
stick betore he could rise above my reach. I little thought that 
I was then in the way of receiving practical lessons on the art 
of flying; but in the year 1861 studying the question of the 
art of flight, and perceiving that birds did not fly because they 
were so light, or their bones empty or filled with light air, per- 
ceiving also as a definite principle that the use of gas implied 
cross sections of voluminous shapes which never could be forced 
against the air, the recollection of past scenes arose before me, 
brought back with vivid realising distinctness, and this, in fact, 
was what I saw: 

As I gallopped fast down upon the vultures, singling out the 
nearest for attack, the bird at 80 or 100 yards distance would 
commence to run, stretching out his neck, and shortly beginning 
to prepare his wings for flight. This he did by holding them 
more and more loosely out from his body, with all the feathers 
hanging loose and edgeways to the wind, and so running with 
all his power, and just as that power of running was coming to 
the height he gave a final leap, and instantly commenced to 
flap most violently with his wings. Thus he just managed to 
elude me always by two or three yards in height above my 
stroke, and he would continue his exertions till, raised thereby 
some 40 ft. above the ground, he changed bis tactics. Mean- 
time I had restrained my horse and turned to look at him. 
With flattened breast and outstretched wings he let himself 
descend along a swooping curve, and then he would come fear- 
lessly past me, every separate extreme wing-feather stiff as 
possible, and with a rushing mighty wind he would sweep down- 
wards till he almost touched the ground, and then his power of 
flight was fully gained. He had obtained velocity and pressure 
on the atmosphere. He had heaped before him a mass of 
air fully equal to his own weight, and thenceforward all was 
easy. Gracefully and slowly waving his long wings, he swept 
upon his way, soon leaving me miles behind him, and with long 
years to intervene before I could even hope to understand the 
principles of his magniticent development. 

On the same principle, the eagle from his eyrie ’mid the rocks, 
swoops downward ere he rises to the sun, and aloft when soaring 
in the heavens scarce ever seems to move his wings at all. 

Steadily bearing down an exceedingly long most gradual 
descent upon the air, he soars by the simple combination of 
velocity and pressure, and gaining momentum from his weight 
upon this long descent his upward rise is easy; for, altering 
merely the angle of his wings, he turns and rises, or rises with- 
out turning, by this most simple maneuvre. And, as a final 
instance of this fact, since all have not the privilege of visiting 
Libyan ranges or Himalayan hills, let me mention what may 
not unfrequently be seen when travelling by the railway, at 
about the speed of thirty miles, the rate at which apparently a 
partridge ties under ordinary citcuinstances. The bird, after 
all his whirring exertions at rising, flits steadily long distances 
on the wing, and coming to a hedge just seems to change the 
angle of his wings and rises over it, and, changing again, 
turns quickly down and passes out of view. It is, or will be, 
just the same in flying by a machine, with this important dif- 
ference, that as we cannot find out the Almighty unto perfec- 
tion, and make that perfect instrument a flapping, sustaining 
wing, we must follow at bumble distance in the use of separate 
instruments for gaining velocity and sustaining pressure; and 
therefore I will now attempt to prove how readily this theory of 
flight may be applied to cause mankind to traverse through the 
air, premising that I do not aim at more than running along the 
ground to gain an adequate pressure on the air, then at rising in 
the line of least resistance, then by the increased rapidity of flap- 
ping to maintain the flight, and on the whole to pass through 
the air as the crow flies, direct from place to place without turn- 
ing in the flight. Suppose then that we adopt a series of planes 
for pressure on the air, while the person who would fly sits 
suspended beneath them. We then require the means of re- 
gularly, steadily, swiftly propelling these planes against the air. 
Thus, then, take the planes*—say the plane of the strongest and 
slightest wooden frame, strained with stout canvas, and let this 

lane be an oblong 20 ft. long by 10 ft. wide. Atthe 10 ft. ends 
join on, by hooks, eyes, and rods, two other larger planes, each 
as it were double planes by reason of their total area, 25 ft. by 
20 ft. each, being supported by a middle bar, straining their 
whoden frames also with stout canvas, and let each of these two 
larger planes be furnished with a rachet movement and pins to 
enable the flyer seated in a car beneath the centre or body plane 
to set them at an angle as he soe Secondly, place this 
apparatus upon light wheels—as light as possible consistent with 
strength—and let these wheels work on an axle (driven by a 
steam-engine) passing across just underneath the body plane, so 
as that the wheels shall just work truly and freely along the sides 
of the body plane, and between the projections of the larger 
planes as affixed to the body at either end. 

The planes, you will perceive, are not wings for flapping, 
only wings for pressure. But now we come to the third chief 
matter (the planes and wheels being the two first), the actual 
flapping wings, which must be fixtures of some sort ; for feather- 
ing with wood and iron at rapid speed is quite beyond the ques- 
tion—wood and iron would not stand, and flesh and blood would 
soon be ¢rushed in making the attempt. The shape I reeom- 
mend for flapping wings can be likened to nothing else that I 
know of but the combined inner and outer shapes of the half of 
acalf’s hoof. Four such shapes should be made of the lightest 
plating brass, and, regulated in size by. the radius of . the 
wheels, should be affixed four to each wheel with their bowed 





* An engraving of the figures which accompanied Major Phillip’s 
paper will appear next week, 


curves outward. An inspection of the shape will show how 
readily four of these shapes will make up into a complete self- 
strengthened wheel, which, with the addition of one single ring 
put on each wheel externally, tying as it were the shoulders of 
each hoof togethe, will be as light and strong as can well be miade. 

Note, then, the peculiar action of each separate hoof-shaped 
wing in beating through the air as the wheel bearing it rotates 
on its axle, 

Beating downwards as the machine well balanced runs along 
upon its steam-driven wheels, I think it is evident that each 
hoof-shape or actual wing beats strongly on the air, while the 
strength of its beat is greatly aided by the inpingement of the 
gathered air against the near pair of planes, and so with the 
successive hoofs a semicircular Powerful beat directly ahead is 
readily obtained. 

But how about the practical feathering, or passing without 
opposition through the rest of the circle of rotation? For if the 
beat should be continued, action and reaction being equal, nothing 
could be gained. 

The answer to this is twofold: first, the centrifugal force, 
aided by pressure in its action against the near planes in rising 
from the downward beat, flings almost all the compressed air 
gathered in the boof right outwards, on what may be termed the 
horizontal line, ie., the under sides of the near planes, and the 
inner and outer sides of the flapping wing or hoof prevent fresh 
air from entering its embrace from below; and, secondly, when 
the wing passes above the body plane, it comes altogether into 
a different current of air, even into a current of air running 
forward, and so offers no opposition to the hoof, part of a little 
travelling whirlwind behind the double plane stretched out in 
front. For it will be observed that the pressure of the front 
plane driven against the air will cause a condensed mass to meet 
the flapping in the downward beat, and this condensation will 
cause a corresponding vacuum above and behind the forward 
plane. Hence it will accrue that whatever air may escape from 
the front pressure will come over the upper edge of the front 
plane in a rising curve, and, when this machine is at tolerable 
speed, this curve, ultimately a downward parabolic curve, will 
be extended so far as that its reflex will fully cover and occupy 
the wings upon the wheels in their revolution through the upper 
semicircle of rotation. Hence the wheels will, with their wings, 
beat fully on condensed atmosphere throughout the lower semi- 
circle of rotation, and pass clearly without opposition through 
the upper semicircle; and thus, I trust, I have been enabled to 
show how wings and planes can be combined to furtherance of 
flight. As far as I can judge, and as far as leading principles 
are concerned—omitting the details of the strict proportions and 
weights of all parts—the only great question remaining to be 
settled is, how to overcome the difficulties attending the use of 
any of the steam-engines hitherto invented. They are at once too 
heavy and, in the case of all reciprocating engines, too unsteady 
for use in a machine requiring perfect smoothness and perfect 
steadiness. I have, however, by me long-studied plans for a 
comparatively simple, equally working, light, and powerful 
engine; but as I have at this time sufficiently ventured to ask 
your attention, I will defer to speak thereupon till some possible 
future occasion. 

Mr. Wenham, irrespective of the mode of propulsion just 
proposed, considered that the form of aéroplane is not that 
which will give a good sustaining effect for want of lateral ex- 
tension. 

It is not perhaps generally known that Henson’s machine was 
actually constructed, He thought the two planes were in length 
about three times the breadth; when the machine was launched 
from an altitude, for want of greater length of wing, it descended 
only a short distance from the starting-point. He believed that 
the whole question of aérial support and propulsion is simply 
based upon the laws of action and reaction of relative weights, 
or that of a body supported impinging upon a great weight of air. 

As it has been inferred that a body set free in air, and ever 
about to fall, may be continuously supported by the action of a 
small force, he would venture to quote the familiar example of 
a ball kept aloft by a fountain. 

To keep a body weighing 100 lb. sustained on a jet of water 
of one square inch in section, the water must issue at a speed of 
76 ft. per second; this represents a force of 13.81 horse power. 

If now we increase the size of the jet to 10 - oe inches to 
support that same weight, the water pressure will be reduced to 
one-tenth, and the velocity of the fluid will be 24 ft. per second, 
and the power represented by 4.36 horse power. 

We have here the same mechanical condition performed in the 
second case with the expenditure about one-third of the power 

uired in the former. 

n fact, when the total pressure is the same, the economy is 
in direct proportion to the relative speed of the issuing current 
throughout the scale downwards. He had before stated that the 
yielding of the abutment, either for sustaining or propelling 
heavy bodies in air or water, knowff-as “slip,” taken as a direct 
percentage is just equivalent to as much mechanical effort lost 
upon the weight supported or moved forward. 

It has been shown by experiment, that a small jet of water 
issuing at a very high velocity is inadequate for propelling a 
steam-vessel, As the size of the jet is increased, and its 
velocity diminished, so do we obtain a better result. It would 
appear then conelusively that for the so-called principle of jet- 
propulsion (which in fact like any other principle of fluid 
propulsion is merely action and reaction of force between two 
relative weights) the most favourable condition would be as large 
a body of water as possible, acted upon in the direction nearest 
approaching to the vessel’s course, without either turns or de- 
flections, and that this is best to be arrived at, not by any 
paradoxal form of centrifugal pump, but by the direct action of 
a screw contained in the water channel, and the same reasoning 
will apply to similar proposals for aérial propulsion made to this 


society. : 

He There assumed that the screw is enclosed in an open-ended 
case ; but if there is plenty of clear space in front, the screw will 
act as well or better without being so enclosed, and therefore, in 
spite of the costly experiments that have recently been made to 
revive the system of jet-propulsion, it was clear to him that the 
screw propeller must be much superior. 


(To be continued.) 
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‘a GREEN WOODS TYRE-LATHE. 

ae ‘ING a] E give, in the annex Vii various views of a new 
LATHE FOR BORING AND FACING RAILWAY TYRES. frm of lat which bos boon pesmntiy patented tip Ie, Themes 
CONSTRUCTED BY MESSRS, GREENWOOD AND BATLEY, ENGINEERS, LEEDS. pa cm gee albe fps nag wer oy Sey ang 
to facilitate the boring of railway tyres, by enabling the whole 
operation to be camplaned without shifting the "wake in the 
machine, the arrangement being such that cutting tools can be 


— wie 1 1 4 , — _ brought into Fr oe on oe faces ¢ +1 
. alt a ; tyres, and on its inner ce. the engravings, Fig. 

\\ \\\ N ae MM XS: § is a part side elevation and part section; Fig. 2 ia a plan, partly 

AKMRRRDRD Kv pi lg Wh in section; and Fig. 3 is a transverse section. 

A is the bed of the machine, and to it is firmly bolted an 

= arched casting, B, which is made in two parts, and is intended 

== = rd mei the chuck, the ate et te costings B, being truly 

RAY urn receive a ring chuck, C, which is intended to carry and 

AQ Gy drive the tyre, D. In the casting grooves are turned to 

ee receive corresponding projections on i ting chuck, C, and 

Wy = between these projections the ring, C, is ided with spur teeth, 

g ¢; fitted into the ring, C, is a ring, C*, provided with radial 


eS, arse ve clamping screws, by means of which the tyre, D, is securely 
3 IA NAAN NNN held. The chuck te constructed is driven by a spur inion, 
|= Hi Du or E, which gears into the spur teeth carried by the ring, ©, this 


spur pinion being keyed to a shaft, F, which has its bearings in 
the bed of the lathe, and receives rotary motion from the main 
driving-shait, I, through the spur gearing, GH. On each side 
of the tyre thus mounted, two slide-rests, K, K', K%, and K3, 
are arranged yd in all), these carrying four cutting tools 
suitably shaped for their respective duties, two being on each 
side of the chuck; these rests receive a feed-motion from an 
overhead rocking-shaft in the ordinary manner. When the tyre 
is intended to be filled with a wood interior, as in the case of 
Mansell’s wooden disc wheels, it will require to have a groove 
turned in each side of it, into which the flanges or rings which 
clasp the wood interior are to be fitted, and it is desirable that 
both sides of the tyre should be turned before the tyre is'removed 
from the chuck, The arrangement of lathe shown in Figs. 1, 
2, and 3, admits of this, as the turning can be completed with- 
out removing the tyre from the chuck. 
Instead of using the ordinary ratchet-wheels and. clicks or 

penke for giving the feed-motion to the-tools where an automatic 
eed is required that will arrest the advance of the cutter on its 
reaching a given point, Mr. Greenwood employs the feed shown 
in Fig. 2 as applied to the slide rests, K and K?. On the peri- 

hery of a worm or scroll, 1, which is keyed to the ordinary 
eeding-screw, 2, are formed ratchet teeth to receive the driving 
pawl; upon this screw, 2, swings a forked frame, 3, which 
earries a round cross-bar, and on this bar the pawl, 4, that 
drives the worm-ratchet is free to slide in order that it may 
follow the helical arrangement of the ratchet-teeth. Between 
the coils of the thread of these ratchet-scrolls an adjustable 
cam-like projection is fitted for throwing the paw] out of action. 
It may be constructed in various ways; but the simplest form 
is thut shown in the detached views, Fig. 4; in the helical 
groove of the ratchet-worm a rebated groove, 5, is cut, and 
iL ~ | fitting into this groove is the head, 6, of a screw which receives 
Ke Ihe, | © WN a clamping-nut, 7, that binds it firmly in place and forms the 
. Ee y adjustable stop for arresting the action of the pawl at the proper 
moment. The pawl is made sufficiently wide to extend beyond 
the teeth of the worm, and the nut or cam-like. projection, 7, is 
made to stand somewhat higher than the ratchet-teeth ; this 
arrangement admits of several turns of the feeding-screw in the 
rest being obtained, and of the action of the pawl upon the 
teeth of the ratchet being arrested on the tool arriving at any 
desired point; the constant attention, therefore, of the attendant e 
will be rendered unnecessary. This ingenious arrangement is 
applicable to the automatic feed of turning tools generally, and 
may be beneficially employed where from the varieties of work 
performed the employment of fixed stops for throwing the tool 
out of action are not admissible. 

Messrs. Greenwood and Batley have just completed one of the 

’ lathes above described for the Leeds Wheel and Axle Company, 
whose plant for railway wheel-making is probably the finest .in 
the kingdom. 


i 














Eastern OF France Rarpway.—The directors of this im- 
portant undertaking have just opened a section from St. Hilaire 
au Temple to St. Menebould. The line, which is 284 miles in 
length, comprises five stations. The length of worked line on 
the Eastern of France system is thus carried to 1680 miles. 

Cueap Rartway Workina.—The working expenses on the 
South Austrian division of the South Austrian, Lombardo- 
Venetian, and Central Italy Railway were last year gl low. 
Thas the ratio of expenditure to receipt was only 81.10 per 
cent. Some of our English lines would be greatly advantaged 
if they could bring down their outgoings to such a proportion. 

Gas ix Paris.—The revenue of the Parisian Company for 
Lighting and Heating by Gas shows a very large increase this 
year. Thus, in the six months ending June 30, the company’s 
receipts expanded to the extent of 58,689/., or 10.25 per cent., 
as compared with the pon so sare, ay of 1866. 

Panama.—A new arrangement been made by the Eng- 
lish Post Office and the British consul at Panama, which is ex- 
een to facilitate postal relations between that port and 

urope. At each departure of a steamer from Colon to New 
York a mail will be made up at the Consulate, to be forwarded to 
England vid the United States. It is expected to reach Liver- 
ss at least as quickly as the mails by the direct line vid 
thampton. 


Mersey Docks Esrars.—The Mersey Docks and Harbour 
Board has been authorised to raise an additional sum of 227,000. 
under an amended Act, which has received the sanction of a 
Lords’ committee. sum, together with a balance of 168,187/. 
available under an Act of 1864, is to be applied to the construc- 
tion of one of the steam docks authorised in that year, and to 
the providing further accommodation for the timber trade. 

SHEFFIELD. for steel railway plant and Bessemer 
steel rails give a certain activity to the trade of Sheffield, 
which, but for this help, would be dull. A moderate amount of 
business has taken in merchant’s iron for export; the home 
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Cleveland iron district is eighty-eight. The trade has presented 
little change during the last few days. 
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CENTRAL PACIFIC RAILROAD OF 
CALIFORNIA. 

‘To those who are not conversant with the rapid strides rail- 
roads are making in America, it may be interesting to know that 
there is now building a railroad which (in connexion with lines 
already completed) will cross the continent in a direct line from 
New York, on the Atlantic, to San Francisco, on the Pacific Ocean. 

This line is called the Pacific Railroad, and is being con- 
structed under the patronage and grants conferred the 
Government of the Eastern States, and is intended to connect the 
railroad system of the United States with California, &. 

The distance from New York to San Francisco, vid Chicago, 
—_—, the Missouri river), Salt Lake, and Sacramento, is 
about miles, 


Omaha, the eastern terminus of the great national road, is 
about 1450 miles west of New York. 

The work divided between two —— (financial 
separate), One under the title of the Union Pacific Railroad, 
constitating the eastern division from Omaha to near Salt Lake, 
and the other the Central Pacific Railroad of California, extend- 
ing from the tide-waters of the Pacific to near Salt Lake, where 
it is estimated the two lines will unite, from the east and 
west, during the year 1870. 

The Pacific Railroad is estimated to cost one hundred million 
dollars. Of this sum the U.S. Government give the use of fifty 
million dollars U.S. six per cent. bonds for thirty years; also 
the fee simple of 12,800 acres land per mile along the line of 
the road, creating a magnificent domain for the companies, of 
about 23,000,000 acres of valuable land, which is rapidly 
—t more valuable as the railroads are extended. 

The timber on the lands in California is of immense im- 
portance to that State and Nevada, It is a common occurrence 
to find the sugar-pine ing 125 ft. high before —* the 
first branches, and 8 in diameter at the base, while large 
numbers of trees are found measuring 8} ft. and 4 ft. in 
diameter. The supply of wood and timber in many places is 
becoming very scarce for mining and other purposes, and it is 
therefore rising in value annually. 

The Central Pacitic Railroad of California commences the 
ascent of the foot hills of the Sierra Nevada mountains 
seven miles from Sacramento (tide-water of the Pacific), and 
from thence to the summit of the mountain pass 7(42 ft., and 
105 miles distant; there is a continuous series of heavy 
ascending grades and sharp curves. The maximum gradients 
on this portion of the line are 1 in 45}, of which, however, 
there is less than six miles, and the sharpest curves are 575 ft. 
radius, but there are only a very few examples of this kind. 

The Sierra Nevada mountains are remarkably forbidding in 
appearance and reality for the purposes of railway building and 
operating ; and to those who are unacquainted with this moun- 
tain topography, and accustomed to the lesser elevations and 
gentler slopes of Europe and the Atlantic States, it will be 
difficult to convey an adequate idea of the irregularities of 
surface which attach to them. The general direction of this 
mountain range is liel with the coast, and the western 
slope is intersected by numerous rivers and their tributaries, 
having their sources near the summit of the Sierras. The rivers 
run through —- gorges or canons, iu many places from 1000 
to 2000 ft. in depth, with sides aca J from perpendicular 
to slopes of 45 degrees. The ridges between these water- 
courses are well defined, and in many places so narrow 
on the top as. to leave barely room for a wagon road to be made 
without excavating the surface of the ridge. The branches of 
many of the rivers course through canons as deep as those of the 
rivers themselves, and present poysical barriers to lines of com- 
munication crossing them in a northerly and southerly direction. 

The short distance from the western terminus to the sammit, 
105 miles, and the deep canons to be avoided, rendered it neces- 
sary to steep grades and sbarp curves to attain the sum- 
mit elevation; but all these formidable difficulties have now 
been nearly overcome, the line is completed and in operation ta 
within twelve miles of the summit, and the earthworks and 
bridging are nearly completed for ¥ miles eastward to the 
eastern base of the mountains; and this latter portion of the 
line will be completed and opened for traffic by the lst of No- 
vember next. 

By the 1st of September, however, the rails will be laid tothe 
summit of the pass, and then the locomotive steam whistle will 
sound its sharp notes from a greater elevation than it has ever 
— at marking an important event in the era of railway 
enterprise. 

From the eastern baseof the mountains, for about 575 miles 
to Salt Lake, the construction of the railroad, for its extent, is 
remarkably easy and a the st cost being, equipments, 
cross-ties, and iron, The line foliows the valley of the Truckee 
river down to the big bend (where the river turns abruptly to 
the north), and from there tothe zalley of the Humboldt river, 
to nearly its source, thence to Salt Lake, and the initial poiat of 
meeting of the Union Pacific Railroad from the east. 

_Toe following table will show the number of miles lying 
within certain elevations above tide-water from Sacramento to 


t Lake: 
314 miles between tide-water and 1000 feet altitude. 
Mw « ” 1 ty» 2 ” ” 


16 ” ” 2000 » 8000 ” ” 


224 ” nn 8000 Yn » 4000 ” ” 
460 ” ” » oO 4000 ” ” 
125) * 5000 ,, » e000, 7 
55 ” 6000 ”» 7000 ” ” 
ly » ~ above 7000 ,, altitude. 


726 miles total. 

The construction of 150 miles ot mountain road, and that, too, 
across one of the inost formidable ranges in the world, where so 
few important siredms are.crossed, and so small an amount of 


The tunnelling is not of any great extent, and the material 
pierced is generally of such a character as not to require lining. 
The longest caonal on the line is at the summit of the Sierra Ne- 
vada, and it will extend 1658 ft. through a very hard tough 
granite. ‘The progress here was rather slow in the outset, but the 
introduction of nitro-glycerine as a substitute for powder has 
enabled the company to make rapid progress since. It is estimated 
this tunnel will be completed by the lst of September. All the 
other tunnels are completed. Whenever 1 have occurred in 
constructing the mountain work): % been found in all 
conditions of hardness, from thé est, Slates and shales to the 
hardest serpentine and granite. : 

Wherever trestle bridging | 






bedi? employed, it has been 
ie aaiety, and durability, the ties, 
Of best quality of pine from 
am), And the posts, braces, sills, 
ia} 12 in. square, are placed 
perpendicularly, let into a sill. I2in. ‘square, with mortice and 
tenon, directly under the bearing of thé track stringers. Two 
posts, 12in. by 12 in., extend down on the outside of the main 
posts, with a run of Lft."in’ 3fteto the sill; te-which they are 
tenoned, being also bolted at the’top td the main posts with inch 
bolts and cast-iron washers. ‘Pite sills ‘rest on A csr ‘stone 
foundations. When pilés are bar Fah so driven as'to come 
directly under the-nmaii posts &Rd' braves." tyes, 

The posts are ‘with w timber 12in. square and 9 ft. 
long, into which the posts are tenoned and pianed,. Upon the 
caps rest the corbels, 12in. square and 9 ft. longs upon these 
corbels are laid the 'stfingers, 12 in. by 15 in., which are'secured 
— bolts passing déwn through the stringers and (corbels. 

he caps are notched. Lin, to receive the corbels. Upon the 
stringers rest the cross ties (or sleepers) securely fastened down 
to the stringers, and.on these are laid the rails, which are 
secured in the usual mapner. The “ bents,” or frames, are placed 
at intervals of 15 ft. from centre to centre. 

Trestling constructed after this manner willilast from eight to 







ing material on cars at much less cost than would have 
incurred in making the embankments originally. 

We are enabled to lay before our readers copies of photo- 
graphic views taken on the line of this railroad, from Sacramento 
to the summit of the mountain pass, which convey, though in an 
imperfect manner, some of the engineering difficulties encountered 
in the construction of this great work. Nos. 1, 2, 4, 5, and 6 
are examples of the trestle and truss bridging referred to above. 
No. 3 is a cutting, 63ft. deep and 800 ft. long, through a 
cemented gravel and sand, hard as-solid rock, and requiring 
blasting. No. 7 is a view of the entrance to the tunnel at Horse 
Ravine, and the retaining wall approaching toit. Nos. 8, 9, and 
11 show something of the: nature,of >the country and the 
difficulties to be surmounted. No, 12 is a view at Crystal Lake, 
whose waters. are the purest imaginable, as shown by the re- 
flexions beneath its surface of buildings and other objects on its 
margins. 

The revolution in the communications with China, &c., must 
be great when this railroad is pet al The tide of traffic 
across the country from ocean-to-ccean is already very large, 
and on the incréase, norenisenane a ibe dslezr, discomforts, 
and terrors of a sea voyage vid, Panama, oe 
It now requires from twenfy.to twenty-three days to make 
the journey, rom pelt to San Francisco pid maeame but 
when this line is od the. trip will ; ithin seven 
days, and then in connexion vib the line mi Bea already 
running regularly San Franei nd Hong Kong, the 
trip can be made ftom New York to Hong _ less than 
—— or = ; in hid 7. . P 

r. Samuel ontague is|the chief engineer in charge o 
the construction pf the works, having siosdled the "las 
T. D. Judab, Esq.,.who made the original surveys for the 
We are indebted. forthe particulars of the Central. 


sulting engineer of the ling, who.is now,in London. 
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Tue next Gene of the rie of this Institute 
will be held at the Roy tution, at SWamsea, on Saturday, 
the 17th August. ‘he chair will be taken at one o’clock P.M. 

The nomination of office-bearers will take place. 

The following papers will be discussed: 

On the “ Duration of the South Wales Coal Field,” by Mr. 
Bedlington. ' : 


On the “ Cornish Engine,” by Mr. Loant. 


“ Structure of Iron,” will be resumed. 
The following papers read at the last meeting will be dis- 


cussed : 
On “ Pamping and Winding,” + Cope Pearce. 
On the “ Goat . Brasses’ of the South Wales Coal Field,” by 
Mr. W. Adams. Nea eel, we. 

The following papers will be re 

On the “ Tillery Coal Seams 
Mr. T. ie Steel. 

On “ Davies's Self-acti 

y Me, 


sand discussed : 
t' Workings—A bertillery,” by 
" Striker,” by Mr. D. Davies. 








On “ Patent Fuel,” b 


Fairley. 
Tydfil. 















bernging Seenaliy required, presents an anomaly in the history of | Bovit.'s Corn Mitt PaTtiny- 
= pmo om Oe ought — have oue rs nor, 0 trai a a 
are building and equipping the road ina first-class | patent which is yet likely to "te dé and yet" 

manner sa iecomcee ee &c., are of superior jest how carrying every ee a a 1 ni 
materials and ip; and the iron rails are of the most | numbering nearly one hun inemérs, combitred” f ; 
appre American pattern, weighing 60 lb, per yard, the joints | against this patent, are being ‘sued “it detail, and ade : 

the rails being fished with wrought-iron plates, bolts, and nuts, | cases have gone against them, °°" "" t i 

GD. Kray 





fifteen years, and when renewals are necessary it can by replaced } 
at small cost, or filled with earthen embankment. by, transports |, 


Pacific Railroad aboye given. to.Mr. George E, Grey, the COs, 


On the “ Port of Newport and its Coal Field,” by Mr. Bassett, | 


The discussion of the paper of Mr, Cope: Peareey on-* Me*} . .. 
chanical Ventilation,” and the paper of Mr,:Viviam on the |“ 


On “ Bessemer Steel,” by Mr. Child." Ms 
“ i i } 
On “ Overwinding, and how. } Prevent ty, vebyo Ma. o Wa 


+ 


7 
The secretary of the Institute ig Mr. E. Brigden, of Merthyr 
1 Mba R i og 


THE ROYAL AGRICULTURAL SHOW. 
To THE Epiror oF ENGINEERING. 

Srr,—An inquiry as to the number of engines made by us, 
contained in your reportof the late show at Bury St. Edmunds 
has been pointed out to us. Permit us to answer it. Neither 
of the numbers on the engines you refer to at Salisbury and Bury 
shows indicate in any way the number of engines we have made, 
They simply refer to the index number of our reference-book. 
in wala we enter full particulars of each engine as it is finished. 

(We cannot give you the precise number of engines we have 
made since'the establishment of our firm, as it is only since the 
year 1854 that we have distinct records of them, although 
there are tmmy ‘of our engines upwards of years old 
ptill in everylay work. During the last six 6r eight years, we 
cohsider 200 engines per annum about the average return, 
and we believe we have made about 3200. While we are upon 
this sabject, ullow us to say a few words upon the system of 
competitive trials for prizes as carried on at the shows of the 
Royal Agricultural Society. We have not joined in the ex- 
pensive amusements of the ‘trial week” since the year 1859 
and we are not disposed to appear upon the scene again as com- 
petitors, In the first place, we find that commercially it does 
‘not pay; the pnblic are now-a-days so much more influenced 
by their own judgment of what is practically suited to their 
requirements than they are by the award of prizes of the Royal 
Agricultural Society, that the prize now carries but little weight 
with it. Some inexperienced purchasers there may be, who 
would even buy the prize engine if they could, but few makers 
would let them have it. These stray orders are, however, only 
a flea-bite compared to the general demand, and we do not find 
them worth the outlay required to obtain them. Many other 
good reasons we could show in support of our conviction as to 
the uselessness of these trials, but we fear to trespass too much 
on your space. We will only say, in conclusion, that we are 
fally contented with the awards which we receive from the 

‘afid:thiat the position we occupied at the Bury show as 
**'non-competitors” so far met the approval of that influential 
ody, that we should not be surprised to see many other firms 
Veer round to our opinion before another show takes place. 

* "We are, dear Sir, yours faithfully, 
R. GARRETT AND Sons. 
Leiston Works, Suffolk, July 31, 1867. 








SPRING CLIPS FOR RAILWAY BARS. 
To THe Epiror or ENGINEERING. 

Sr,—In the article on ‘* Spring Fastenings for Rails,” in your 
issue of the 19th ult., you illustrate a “ Spring Clip,” which is 
intended to replace the ordinary iron fish-plates. Permit me to 
offer you a tracing showing a cross-section (full size)* of the 
rail and ‘ scabbard rail-joint” now in use on the railway from 
Truro to Picton. in the Province of Nova Scotia. This rail-joint 
was adopted by Mr. Sandford Fleming, late engineer-in-chief, 
and is thus described by that gentleman: “ From results of 
“‘ experiments and investigations which I first published in the 
“ winter of 1859-60, I was led to adopt a new description oj 
“ rail-joint throughout the whole length of this line. This new 
‘* rail-fastening is simply a plate of steel. enveloping the ad- 
“ joining ends of the rails (the top surface.excepted), and I have 
“had them made of various lengths from 12 to 20 in. They 
“ have been severely tested during the past. winter, and have 
** stood the test far better than I ever expected.” 

Mr. G, Lowe Reid, chief engineer of the Detroit and Mil- 
waukie, the Great Western.of Canada; the Galt and Guelph, 

railways, thus reports on the ‘ clip;” 

“* This fastening consists of a sleeve or clip which grips tightly 
“ around the bottom flange and centié stem of the rail, termi- 
“ nating on both sides immediately under che rail-head. It is 
** made of spring steel of fin. in thickness. and in lengths 
“ varying from 12 to 20,in., but those of 14 in. in length sus- 
“ pending the rail-joints seem to uffurd all the requisite strength 
“‘and support, ‘Ibis. seabbard is driven on,the rail without 
‘ diffieulty, the elasticity of the steel allowing it to recover its 
“form, atid to retain a very tight grip of the rail. The strength 
“‘ of the joint is certainly. very great, and I am satistied that 
“ no other joint at prese topengineers Could stand the 
“ wear and tear which yours @ yi.an unballasted load- 
‘* bed without any perceptible injury to it.” 

I may add that the rail weighs 56]p, to the yard, and that 
the length of line laid with these “scabbard clips” is 58 miles, 
exclusive of sidings. 


Yours faithfully, 
H. J. P 


1h. 


} Landon, July. 23, 1867. 
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Sin, Wi pkinily insert the following corrections to your 
print of the fedid at the late meeting of the Aéro- 
uautical Soc bat, Britain ? 

Errata: “figure” read “ pigeon ;” line 49, for 
* 64°” read “ 7p 83, for “‘extreme” read “ return ;” line 


97, for “impose”: read ** rt;” line 104, for “sits” read 
“ gets ;” line 144; for™ wing” réad “ will;” line 177, for ‘* lot” 
wead “ jet ;” line 19%, for * Benoic's” read “ Lenoir’s ;” line 228, 
for “ 5 in.” read “5 ft,;" lime 283, for “ prepared” read “ pre- 
ferred ;” line 234, for * 7001b.” read “ 100 lb.;” line 258, for 
* feeling” read “ feelings.” 

And oblige yours, &c., 


WTS: frKG, 2 ws Wa. SmyrTH. 


1, Cottage-green, S., July 23, 1867. 
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AN ENGINEERING FACTORY. 


Amone the delightful uncertainties and the graver 
certainties of beginning business as a mechanical engi- 
neer, nothing save booking the first order (supposing 
it to be a handsome one) has more interest for the 
future Whitworth or Maudslay than the designing of 
his own works. To lay out his own acre with his 
own foundry and smithy and erecting-shop, and to put 
down the newest and best plant, may have been a dream 
from boyhood, and when the castle in the air has at. 
last taken to itself foundations and walls and roofs and 
a high chimney, and has been duly furnished with; a 
steam-engine and shafting and tools, and the name -of 
the new firm has been painted on the gate, and’ the 

lace is beginning to be alive with workmen, nothing 
Bat a young mother with her first baby can be com- 
pared to him. How few of our leading engineers have 
had such an opportunity. Henry Maudslay moved 
from Margaret-street, Cavendish-square, into a little 
shop in Lambeth, and there, dovetailed at numberless 
corners into the surrounding property, is still the 
great factory of Maudslay, Sons, and: Field. John 
Penn has admirable works, but they have grown 
piecemeal out of the old millwright-shop at Greenwich. 
Joseph Whitworth, in his long and- successful career, 
has never had to plan new and complete works.of his 
own, nor has Robert Napier, nor did Richard Roberts, 
nor the Stephensons, nor the Hawthorns. This ‘is a 
luxury reserved for but few. Charles Beyer enjoyed 
it to the full at Gorton, James Howard at Bedford, 
and Nielson, Diibs, and John Elder have had a taste 
of it in and near Glasgow. Designing new works (for 
others is nothing to it, the difference being as great as 
that between building a house or a yacht on speculation 
and building one for one’s own occupation. 


We have now in our eye.a little spick and span new 
factory, a sort of pocket edition of an engineering 
works, of which our readers will be told more in some 
future number. If is on the Thames, and stands, in- 
deed, on the site of the former residence of a famous 
operatic manager, and there is now lying uprooted in 
the yard the stump of an old chestnut tree—a tree 
once well known to oarsmen on the river, and under 
which the Swedish nightingale herself has often 
warbled. Never mind the name of the new works, nor 
of the owners. They are clever young engineers, and 
have planned and built for themselves.. There is a 
copa river wall, with one of Henderson’s derrick 
cranes, the latter not yet half well enough known 
among engineers and contractors. Here is the 
foundry, a little gem in its way, and full of neat 
dodges, new and good. The walls are very light, only 
a brick thick, for the roof is carried almost wholly on 
iron columns, and the cranes, which swing to cover 
every part of the floor, are tied to these by horizontal 
tie-rods radiating from the top spindle of the crane. 
The floor itself is 6 ft. in depth of moulding sand, and 
plenty more of fine, admirably open, and just sufficiently 
binding sand may be had, for the digging, on the spot. 
Here is one of Woodward’s steam-jet cupolas, as 
illustrated in our third volume. It is very small, but 
it brings down the iron as if it were tallow, and there 
is room besides for a larger one. It works with but 
1 ewt. of coke to 14 ewt. of pig, and this is about as 
good practice as is ever made, except with the freest- 
running Scotch irons. The top of the cupola is closed 
by an iron feeding-hopper (much like a blast furnace 
top where the gas is taken off), and the waste gases 
here pass off through a horizontal pipe, just below the 
hopper, to the high chimney. The charging of the 
pigs, once they are in the hopper, is hardly the work 
of an instant, and the top of the cupola is as quickly 
closed again. The cupola has, too, as all cupolas 
should have, a drop bottom, so that when the cast is 
over, down goes the cinder into a pit where it is 
quenched, and afterwards raked out, No founder 
who has once worked a drop-bottom cupola would ever 
again work any other. The bottom trap-door is, of 
course, strongly hinged and fastened, and such a thing 
as its accidental fall and the loss of a charge is un- 
known. 

And pray what is this little room with iron sliding 
doors and a window at the end? Surely it cannot be 
a core oven, for who ever saw a core oven with a glass 
window in it admitting the full light of day? But it 
is a core oven after all, and yet no fire is ever to be 
lighted in it, and the moulders must forego the thin 
carbonaceous crusting of their cores with soot, so long 
thought the correct thing in cores, No; there are 
some curious hot-water pipes, heated by a little fur- 
nace outside, and they are curious indeed. They are 
Perkins’s hot-water pipes, made to bear a pressure of 
a ton to the square inch, filled, each, three-fourths full 





of water, and welded up or otherwise hermetically 
sealed at each end. These tubes are inclined, and the 
water end lies in the fire. ‘The steam rises to any 
pressure it likes, for of course there is no safety-valve, 
and it comfortably condenses, again as the fire goes 
down. They never burst; and even if they did, pro- 
bably no very destructive results would follow. We 
fully described Perkins’s pipes, as ied to baking 
purposes, more than a year ago, and they are now 
adopted by the War Office for the army bakeries. The 
pressure of the steam may be judged from the» tem- 
perature intended to be maintained in the cofe oven, 
viz., 500°. The core oven has double-brick ‘walls, 
with a 4 in, air space all round, and the window, which 
is not large, is also double. And the interior, like the 
rest of the foundry, is actually whitewashed. 

The roof of the foundry is made, as are all the roofs, 
to allow of ventilation, a series of overlapping Z-shaped 
louvre boards along a step on each side of the roof 
permitting the free escape of air, while preventing any 
intrusion of wind or rain. 

The smithy, with three pairs of double fires, back to 
back, the blast to be supplied by oné, of Roots’s 
blowers, whenever Thwaites and Carbutt are ready to 
make them, is exceedingly neat and compaef, About 
one-third of the width of the roof, on each side of ‘the 
ridge, is glazed with rough glass to admit light, and 
this glass projects about a foot beyond the upper 
longitudinal edge of the corrugated roofing below, and 
is also a foot clear above it, leaving a clear open pas- 
sage on each side for smoke, but through which rain 
cannot beat in. 

The erecting-shop, with.the tools, all on one floor, 
has a good deal of special construction about it, and 
we shall, in a future number, engrave a section of it. 
The owners of the adjoiming land had ran up a brick 
wall about 10 ft, high along their boundary. Now it 
would notdo to build into nor upon this wall, but it was 
utilised nevertheless... A range of brick piers was built 
against it, and arehes were turned between these, at a 
height of*7 ft. or 8 ft., aut a.jiltle brickwork carried 
along above to support | he Countershafting and a 
little of the weight of the roof. A good bit of brick- 
work was saved in this way, and “ my neighbour’s” 
wall is neatly whitewashed between the piers, and 
forms the veritable wall of the factory itself. As with 
the foundry, the brickwork of the erecting-shop is 
very light, the traveller and the greater part of the 
roof being supported on iron columns. the machine 
tools are ranged next the dead wall already mentioned, 
and are lighted from a skylight along the roof on that 
side. The work-benches are on the opposite side, and 
are lighted by side windows looking into the yard. 
The construction of the roof, as a whole, and the sup- 
ports of the traveller are peculiar, and must be ex- 

lained at some future time in connexion with an 
illustration. The traveller, to lift 20 tons, is formed 
of a pair of box girders, is worked wholly from the 
centre, and, by the strength of one man, is up and 
down the factory as if it were a locomotive. There 
are a few also of Richard Roberts’s friction windlasses, 
as used by him, thirty years ago, at the Atlas Works, 
Manchester, fixed tothe iron columns. Wonderfully 
handy things they are for miscellaneous lifting and 
holding. Ashton, who hoisted the ironwork of the 
great domes of the Exhibition building of 1862 into 
place, found them so, and we believe he received a 
medal or an honourable mention for Mr. Roberts’s 
invention. 

There are some capital tools here, all by Craven’ 
Brothers, a comparatively new but rising Manchester 
firm. There is a lathe (not a gap-lathe) of which the 
headstock and bed may be completely separated to 
admit of turning large objects, the tool-carriage and 
rest being also adjustfble on separate supports, bedded 
on heavy masonry, so that a casting 16,ft. in diameter 
may be as easily faced as one of 3ft., and, by the 
various cones, countershafts, and back gearing, no less 
than thirty-two speeds adapted to every size of work 
may be had. The planing-machine is not yetin. A 
radial drilling-machine has its bed fitted to take work 
either on its top or side surface. ‘The drill spindle, 
instead of being traversed to the end of the radius arm 
by a screw, with which, as commonly fitted, the man 
must leave the drill to reach the serew-wheel, or else 
get another man to turn the screw while he watches 
the position of the drill, is traversed in or out by a 
pinion working in a rack on the radius-bar, the hand, 
wheel of the pinion being exactly opposite to the drill- 
so that the workman may both move his drill to any 
point and at the same time see its exact position. By 
a neat arrangement also of engaging and disengaging 
gearing, the radius-bar is raised or lowered, not by 
hand, but from the main driving gearing itself, the 





height of the radius-bar not ange a matter of neces- 
Salty exact adjustment, since the feed of the drill- 
spindle permits of exactly reaching the work after the 
radius-bar has been once adjusted roughly to about the 
proper height. ; 

The shaping-machine has a neat quick return motion 
not absolutely new, yet worked out with original 
detail. It is that with an adjustible crank-pin on the 
face of a revolving wheel, the crank-pin, carrying a 
block, which slides in a slotted link, the latter pivoted 
at one end and connected to the sliding tool ‘bar at 
the other. The crank-pin and sliding block work in 
the outer end of the link in making the cutting stroke, 
and in the inner end in making the return, the speeds 
varying inversely as the distance of the block from the 
fulerum upon which the link vibrates, the speed being, 
of course, greatest when the block is nearest to this 
fulcrum. ‘There is a neat little thing, too, in slotting 
drills, whereby an ordinary drilling-machine is almost 
in a moment adapted to slotted drilling, and which we 
would be glad to illustrate. 

The countershaft brackets, instead of being bolted 
to the sidewall of the building, are fastened by T-headed 
bolts, the bolt-heads taking into grooves in a line of 
cast-iron wall-plates extending the whole length of 
the factory. A countershaft may thus be fixed any- 
where along the wall, according to any required change 
in the position of the tools, and with no trouble what- 
ever. The same plan—and it is an excellent one— 
has been adopted in the new machine shop at Swindon, 
and, in a slightly different form, wall-plates applied in 
this way have long been in use at the shops of the 
Great Eastern Railway Company, at Stratford, and at a 
few other works. 

The vices are of cast steel, solid throughout, with 
the boxes bored out of the solid. These are a new 
sort, only lately brought out by Ibbottson.’ 

We have said nothing of the boiler or engine. The 
latter is a temporary affair of Wheatley Kirk’s, and 
will soon be sold for whatever it will fetch, and give 

lace to a good job to be turned out at the works. 

he boiler is one of Wright’s, of Goscote, with the 
seams running spirally around it to give increased 
strength. The plan is not half a bad one. We saw 
locomotive boilers made in this way, not in England, 
however, twenty years ago. There is a neat smoke- 
preventer connected with the firedoor. There is an 
outer close door and an inner grated one, and when 
the outer door is open a rod attached to it, and which 
runs along the ashpit, also opens an air-door at the 
bridge for extra air admission there. The boiler has 
two gauge-glasses, one at each side, and it has Baker’s 
magnetic anti-incrustator (which is now coming so 
generally into use) inside. There is one of Robertson 
and Gresham’s patent Injectors, with a dodge or two 
supplimented upon Giffard’s original. The overflow 
is taken in a tin pail beneath, and the Injector, when 
at work, will suck up every drop which may have 
previously overflown into the pail. Then there is also 
one of Cameron’s donkey-pumps, among the best’ of 
the fly-wheel class of donkeys, and which, unlike the 
abortion we lately criticised, may be safely trusted if 
left to run alone. The coal is shot, outside the boiler« 
house, into a pocket opening just above the level of 
the boiler-house floor, and but the least quantity of 
coal is ever in sight, however much be ready to come 
down, and the boiler-house floor is as neat as that of 
any well-kept kitchen. The roof of the boiler-house 
is formed by a large water-tank, which, filled from the 
river, gives a large store always ready in case of fire. 
The boiler-setting is excellent, the flue bricks, in 
Stourbridge clay, being all made to the proper curve, 
according to a drawing sent to the makers. 

The store-room and pattern-shop form an exception 
to the other buildings, being three stories in height, 
and having the side looking into the yard formed almost 
entirely of large windows. “ The patterns—and there 
is quite a stock already—have all those parts which 
are to be faced or finished painted red as a guide to the 
moulder, the ends of tie core prints being painied 
white, All other parts are black. 

The store-sheds, loam-sheds, room for clearing 
castings, urinals, &c., are all admirably arranged... Of 
the offices and general system of working, and manage- 
ment of the workmen, we shall not now say anything, 
beyond this, that none of the workmen are union men, 
but that they havé a benefit society of their own, and 
pay each 6d. weekly to the sick fund, to which also 
all fines, &., levied by the masters are paid in. The 
men also job their doctoring and surgery, a hospital 
doctor visiting them for so much a year, and being partly 
paid by the masters. ; : 

More will appear concerning these little works in a 
future number. 
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Tue Nympeu anp THe Dapane.—These vessels have been 
tried at the measured mile with the following results: 




















Nymph. Daphne. 
Maker of engines... ... ... «| Maudslay Raveuhill 
Nominal horse power... ... . 3800 800 
Number of cylinders ... ... «.. 3 2 
Diameter of cylinders... ... 55 in. 62 in. 
eae 80 in. 27 in. 
Diameter of screw 15 ft. 15 ft. 
Pitch of Hs 15 tt. 18 ft. 9 in 
Steam pressure ... ... 28} Ib. 80 Ib. 
Revolutions ful! power 102 101 
"T__R 19.0 6 2.551 
§) full power ... os. soe oss .06 12.5 
a sow ove oie suet 20.447 | 10.499 
These ships give much the best co-efficients on their half-power 
trials. 


Fire-enoines,—At the last meeting of the Metropolitan 
Board of Works the report of the Fire Brigade Committee was 
brought up. Itrecommended that the tender of Messrs. Shand 
and Co. for the supply of twenty-four new manual fire-engines 
for the sum of 15601. be accepted. There were two other com- 
petitors, being Messrs. Merryweather and Messrs. Roberts, both 
of whose tenders exceeded 1700/. Mr. Newton moved that 
Messrs. Shand and Mason's tender be accepted, which was 
seconded. Mr. Lammen moved, as an amendment, that the 
report be referred buck to the Fire Brigade Committee, in order 
that they might be enabled to ascertain and report on the rela- 
tive cost of repairs of the engines manufactured by Messrs. 
Shand and Mason and Messrs, Merryweather. He said that 
without such information they might, by fixing on the lowest- 
priced engines, ony | buy the most expensive ones. Messrs. 
Shand and Mason had certainly many more of their engines 
employed in the Fire Brigade than Messrs. Merryweather, yet 
it appeared to him that, taking that fact into consideration, 
there was still a very much larger sum placed to the repairs of 
the engines manufactured by Messrs, Shand and Mason over that 
of Messrs. Merryweather than the extra number warranted, On 
a division the amendment was agreed to. 


Mr. Wurrwortn’s Trve PLANes.—Mr. Whitworth has 
addressed to the Science and Art Depattment the following 
letter, which was laid before the Select Committee on Paris 
Purchases: “ Feeling the national importance of maintaining 
the position which England has reached in the manufacture of 
machinery in general, | desire to do as much as may be in my 
power towards effecting this object. I should therefore fee! 
obliged if you would inform the Lord President of the Council 
that I am willing to deposit in the South Kensington Museum, 
to be there perpetually preserved, three original true planes and 
# measuring machine, or instrument, demonstrating the mil- 
lionth part of an inch, and I propose, subject to some conditions, 
to a sufficient endowment to provide for the delivery of 
lectures to explain such instruments. Their importance will be 
manifest when it is considered that the value of every machine 
when made of the best materials depends on the truth of its 
surfaces and the accurate measurement of its parts. 


Tae Tuames Conservancy.—The conservators of the 
river Thames state in their report on the year 1866, just issued, 
that in that year proceedings were instituted against persons for 
throwing mud into the river, and against the owners of gas and 
cherhical works for permitting gas refuse and offensive matter 
to = into the river, and 77 convictions were obtained. 

. Tux Hotsorn Vauvey Viapuct.—At the last meeting of 
the Court of Common Council, the recommendation of a com- 
mittee to employ Mr. Haywood, the engineer to the commis- 
sioners of sewers, as the engineer to the Holborn Valley Viaduct 
was rejected. It is to be placed in the hands of the City 
Architect. 

Our Exrorts.—The Board of ‘Trade returns show a gain of 
6 cent. in the declared value of our exports for June 
(15,490,0912) as compared with June 1866, and 17 per cent. in- 
crease over June 1865. Iron manufactures have held their 
own, and the increase in the exports of machinery is 21 
cent. over June 1866. There is a decrease in the cotten, silk, 
and haberdashery trades. 

InpustRiaAL Dweiiines.—The Improved Industrial Dwell- 
ings Company (limited) is paying 5 per cent., and can now 
profitably employ 150,000/. additional capital, the existing 
capital being 81,225/. Several new blocks of houses, capable of 
accommodating 200 families, are in course of erection. The 
finished houses are let as soon as they are ready for occupation ; 
— the compauy cannot supply house accommodation fast 
enougl. 


Tux Soctery or EnGingcers.—The members and associates | 


of the Society of Engineers will to-day visit the Millwall 
Docks. These docks are amongst the most important engineer- 
ing works now being carried out in the neighbourhood of the 
metropolis, 

Coat To Lonpox.—The metropolis is now taking its 
6,000,000 tons of coal yearly, and rather more than half now 
comes by rail; the rest, as before, by sea. The great and 
promising coal-field of Derbyshire is now being worked with 
remarkable vigour, and the railways, especially the Midland, 
with its extension to London, will have a large share of this 
traffic. By the way, Powell’s Duffryn cos! can now be had in 
— by the cargo, at 17s, 9d., and the best Durham cokes 
at 27s. 

~ pod ee ge traffic receipts for the 
week endi uly 3 were nearly the largest ever reported 
being 797,681. . ; 

SLirrep into THE Sea.—Belmullet, in the county Mayo, 
may be considered as the north-west extremity of Ireland. 
Forty acres of mountain bog there last week slipped into the 
Atlantic. The re had been dried by the dronght, and the 
water from the late heavy rains had accumulated under it, and 
80 the bog at length broke away. ‘Ten acres of standing crops 
and the huts of three or four families were destroyed. 

Tux Ran.—3.67 inches of rain fell on Friday last at Green- 
wich, the —_— depth ever registered there in twenty-four 
hours. 8.70 inches tell at Edinburgh, a fine “ Scotch mist” 
even for that bydraulic capital. 


SHIFTING ECCENTRIC FOR TRACTION ENGINES. 


CONSTRUCTED BY MESSRS. E. R. 


Sniwer Ririxes.—The conversion of the Enfields is now 
going on at the rate of 1100 daily. Over 270,000 have been 
converted, and 130,000 more remain to be dealt with. 

Tue American Lire Rarr.—The raft Nonpareil, Captain 
Mikes, which left New York early in June, has arrived at 
Southampton after a voyage of 43 days. Captain Mikes was 
accompanied by two men. The Nonpareil is formed of three 
cylinders, charged with air and connected by canvas webs 
stiffened by planking. She is 24 ft. long and 124 ft. broad, and 
carries two masts. Mr. Macgregor, we may add, has been 
crossing the Channel, alone, and in « gale, in his three-ton yawl, 
the Rob Roy. Truly old ocean is kind, or these gentlemen 
would never have reached English soil, there to recount their 
adveatures. 

Tne Brenner Pass.—The first trial trip on the Brenner 
Railroad between Innspruck and Botzen was to have been made 
on the 25th ult., and the line will be opened to the public in the 
middle of August. A direct connexion between Italy and Central 
Germany will be established by the opening of this railroad. 

Buast Furnaces.—We lately heard it given out as a new 
discovery the taking off the gas from some of the Staffordshire 
blast furnaces. A furnace proprietor at Bloxwich has had 
lately to sue a firm of engineers, who, in putting a dome to his 
furnace, made it, as he alleged, too small. The matter went to 
arbitration. 

Tae SoMERSETSHIRE. — Messrs. Money Wigram and Son’s 
new stedm-packet, the Somersetshire, built to take the place of 
the ill-fated London, was tried last week. She is 271 ft. long 
over all, 41 ft. beam, and 28 ft. depth. Her engines by Hum- 
phrys, who also built the engines of the London, are of 300 horse 
power, capable of working up toa maximum of 1800. No attempt 
at 8 was made, but at 70 revolations, and at ten knots, the 
ship was remarkably steady. 

Tue New EnGianp anp BrEtcian CaBie.—The con- 
tract for the new telegraph cable between England and Belgium, 
now about to be laid by the Submarine Telegraph Company, has 
been taken by Mr. W. T. Henley, of North Woolwich. 

Enouisn ENGiInk-DRIvERS IN E@ypr.—There are but com- 
paratively few English drivers on the Egyptian railways. They 
receive from 20/. to 262. per month, besides overtime. They 
lately struck upon a question of hours and lodging accommo- 
dations at termini, but their pay was not withheld, as was lately 
reported in the papers. . 

N Gauicia.—‘the Lemberg-Czernowitz Railway, constructed 
by English engineers, has withstood the late heavy floods in 
Galicia, while the lines made by the Austrian engineers have 
suffered greatly. The Carl Ludwig line from Cracow to Lem- 
berg cannot be reopened for goods traflic before the middle of 
September. 

Stream CULTIVATION AND UNDER-DRAINAGE.—Mr. Bailey 
Denton, in a letter wanting in important detail, writes to the 

‘mes concerning Earl St. Germans, North Park Farm, Black- 
heath. He alleges that upon soil of the same general character, 
that ploughed with Fowler’s steam-plough and under-drained, 
is bearing a crop of 45 bushels of wheat per acre; that steam- 
ploughed but not under-drained 30 bushel, while neighbouring 
land of the same quality, but neither steam-ploughed nor under- 
drained, shows a crop of but about 20 bushels per acre. The 
wheat, valued at 8s. per bushel, would represent a value re- 
spectively of 18/., 122, and 8/. per acre. It is likely, however, 
that other causes than those assigned have contributed to these 





striking differences. 





AND F. TURNER, ENGINEERS, IPSWICH. 





TURNER’S TRACTION-ENGINE. 

Amonast the numerous traction-engines exhibited at the 
recent show of the Royal Agricultural Society, at Bury, was 
that made by Messrs. E. R. and F. Turner, of Ipswich, of which 
we give engravings, on the present and opposite pages. This 
engine, which is nominally of 5 horse power, has a single 
cylinder 7 in. in diameter, with a stroke of 10 in., this cylinder 
being fixed at the front end of the boiler, As will be seen from 
the engravings the regulator, which is a gridiron-valve, is placed 
on the top of the steam-chest, the steam being conducted from 
the boiler to the chamber containing the regulator through a 
passage formed in the front part of the cylinder casting, as 
shown in the longitudinal section. The cylinder is not steam- 
jacketted, but it is surrounded by a space into which the exhaust 
steam is admitted—a far from good arrangement. 

The motion is transmitted from the crank-shaft to the driving- 
wheels through gearing arranged as shown in Figs. 1 and 4, no 
pitch-chain a The steering-gear, which is of the kind 
used by Messrs. Turner on all their traction-engines, is simply 
arranged, and is very effective. ‘The pair of leading wheels run 
one on each end of a short axle which 1s jointed to the lower end 
of a vertical spindle, this — ing up through a casting 
fixed to the underside of a kind of prolongation of the upper part 
of the smokebox. The upper end of the vertical spindle carries 
a worm-wheel, which is geared into by a worm fixed on a shaft 
extending backwards along the top of the boiler, this shaft being 
provided with a hand-wheel at the — end, so that the 
steering-gear can be worked by the man driving the engine. 

One of the chief peculiarities of the engine is the reversing 
gear, of which we give enlarged views on Figs. 5, 6, and 7. It 
will be seen from these figures that the crank-shaft is made of 
square section at the point at which the eccentric is placed: and 
that the eccentric is fitted to this square portion, so that it can 
slide across the shaft from the proper position for full gear for- 
ward to that corresponding to full gear backward. This 
traversing movement of the eccentric is effected as follows: 
Through the square part of the crank-shaft is carried a screwed 
spindle, which works in a pair of brass nuts fixed to the eccentric 
am That portion of the spindle which works in the crank- 
shaft is not screwed, and the spindle is prevented from working 
endways in the crank-shaft by a collar and pinion fixed on it, 
one on each side of the shaft. Motion is given to the screwed 
spindle by means of a rack which gears into the pinion just 
seentionsd, this rack being connected to a collar which is loose 
on the shaft, and which is capable of being shifted along it by a 
pair of arms fixed on a hollow shaft, which encloses the steering 
gear shaft, and which is furnished with a hand lever at the hiod 
end, as shown in Figs. 1, 2,and 4. The arrangement will be 
readily understood by an inspection of the engravings. We can- 
not see that this gear any advantages over an ordinary 
link motion, and we should think that it must be more expen- 
sive both to fit up and keep in repair. Our engravings of 
Messrs. Turner’s engine have been prepared from drawings 
with which we have been furnished by the makers. 








Tue Late Mr. W. P. Witxuxs.—Mr. Wilkins, cf Ipswich, 
was beginning to make a name among eugineers when he was 
struck down, suddenly, and in the prime of life. He died on 
Wednesday week, in London, at the age of 48. We published 
a brief letter from him in our very last number. 
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TRACTION ENGINE WITH SHIFTING ECCENTRIC. 


CONSTRUCTED BY MESSRS. E. R, AND F. TURNER, ENGINEERS, IPSWICH. 
(For Description, see opposite Page.) 
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RECENT PATENTS. 


Tue following specifications of completed patents 
are all dated within the year 1866; and that year 
should be given in ordering them, at the annexed 
prices, from the Great Seal Patent Office, Chancery- 


e. 

(No. 3111, 4d.) Thomas Jabez Barron, of New 
York, patents a method of converting iron into steel 
by heating it in a furnace or muffle, and then forcing 
into the muffle a mixture of carburetted hydrogen and 
nitrogen or cyanogen ted hydrogen 
and nitrogen and .,A proportion 
of from one-sixth to. 0 AP ulitigen to five- 
sixths or three-querters: tted hydrogen will 
be found sufficient in ordinary cases. The time during 
which the iron is to be subjected to the action of the 
gases depends upon the size of the ee and the depth 
to which it is desited the steéling shall penetrate ; and 
the patentee states’ that he, has converted iron yy in. 
thick into good steel in three minutes, and pieces 2 in. 
wide by } in. thick in one and'a half hours. When 
the iron to be douVerted is impure, Mr. Barron first 
subjects it, whilst ih t ®. 


é, to the action of chlo- 
rine gas, this gas being 





ted to remain in contact 
with the iron for a few mitintés previous to the admis- 
sion of the other gases. Th€ patent arte methods 
of manufucturing. the genes. b-be used in'the tubove 
rocess, 


(No. 3117, 8d.) ‘Chiarles Crockford, ‘of Holywell, 








Flintshire, patents a ess of red zinc ores, the 
object being the wht the r contained 
in the sulphuret of- the Rint ao ‘this process, 
the sulphuret of zing; drished to a'sufflgient degree'of 
fineness, is ¢h da close’ ‘or series Of 
retorts or cham which are heated @Rternally, the 
ore, whilst being thus heated, being képb*stirted ‘by 


rakes moved Ug! ineryy 80 that fresh - 
presented to the € aif which is’ 
enter the mouth of the’ ¢hambers through the open- 
ings through which 'thérfhandles: of» the “Fakes pass. 
The diluted sulphurous ‘atid’ gene during the 
above process is led\off by afte intd’kilns ‘eontaining 
copper or iron pyrites, or tito @ chamber, containing 
ibe, the pyrites*oe staphur being this ignited, and 
the diluted sulphufdrs a¢idreceivitig an additional 
Chatge of sulphur, afterwhich it is-contlucted into 
léaden hambers, and eonverted into sulphuric acid in 
the usual way. ‘The patent also includes the construe- 
tion of furnaces for carryig out the processes above 
described 


(No. 3122, 1s. 6d.)° Thomas Dickins, Harvey 
Heywood, and John Holland, of Middleton, patent a 
form-of steam boiler. “This is ah upright boiler with 
an internal firebox, and fhe fuel is charged into tlie 
latter through a tube leading ftom the crown of the 
firebox to a hopper on the top of ‘the boiler. The 
upper part of the boiler-shell is of a smaller diameter 
than the lower part, and the products of combustion 
pass off through tubes leading ftom the firebox to the 


shoulder formed by ‘the ‘ti aiting the upper and 
lower portions of the boilet-shell. We fail to see that 
this form of boiler possess@s any advantages. 


(No. 3123, 10d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, ag the agént of John Blake 
Sarr, of Chicago, U-S:, an’ arrangement of machinery 
for casting steel railway Wheels, and subjecting the 
metal to pressure whilst ip the liquid state. In this 
apparatus the mouldis composed of theee principal parts, 
viz., a fixed bottom, # rit a moyable top, which 
can be forced down upon thé liguid métal by hydraulic 

ressure. Arrangeménts aré provided for withdrawing, 
te hydraulic power, the ¢oré férming the hole in the 
wheel boss, and also for quitkly removing the movable 
parts of the mould from “thé-easting’ 2s soon as the 
metal has set. ph: \ SMO 

(No. 3128, 1s. 10d) Richard Norfolk, of Bever- 
ley, patents a form Of Welivering chains for reaping 
machines, &c. The sey atl ata that the delivering 
belts generally used reaping .machines and other 
agricultural implements take-up portions ef loose corn 
in a wet state, and algo dirt; wtih hee Osit on the 
sheaves over which pass ‘until | lameter of 
these sheaves becomé/S0' enlarged that the belts are 
broken. To obviate} Mr. Norfolk proposes to 
substitute for the chains sti of double 
links held apart by' pists,'and furnished with iron fingers 
or prongs, these “being fixed'to run upon iron 
ery and te ‘tédthed wheels im such a manner 
that they wi ing. Machinery for making 
these po A is alsovd in the piitent. 











(No. 3136, T0d)/?ahonis “Bargon, of 
Brussels, paterits'§ of the joints of 
pipes. Accordi plan, the pipes 
to be joined have § formed rotind them. The 


ends of the pipes being placed together, a strip of 
lead—flat on one side, and of such a form on the other 
side as to fit the grooves in the pipes—is placed round 
them, and secured by a wrought-iron hinged collar, 
the inside of which is formed conical with relation to 
the outline of the joint. The lead having been forced 
into the grooves ~ the tightening ap of this collar, 
the latter is removed, and a wrought-iron hoop driven 


over the joint, the pees portions of the lead 
e usual way. 


being caulked up in t 

(No. 3143, Is. 4d.) Joshua Field, of Lambeth, 
patents some improvements im,the. arrangement of 
double-cylinder and three-¢ylinder marine engines, and 
also an apparatus for giving warning if the steam in a 
superheater is becoming too highly heated. We shall 


early number, and shall, therefore, not enter’ into any 


description of them at present. wick 
(No. 3145, 1s. 2d.) William Brookes, of 62, 


Helson, of Hautmont, France, a method of, 

iron or steel disc railway wheels, and alst machinery 
for carrying out the process. According to. these 
plans the wheels—the discs of which have annular 
corrugations formed in them—are first forged hetween 
dies under a steam-hammer, and are then completed by 
a rolling process, both the dies and rolls being furnished 
with hollows and projections for forming the corruga- 
tions in the discs. 

(No. 3158, 2s. 2d.) John Ramsbottom, of Black- 

burn, patents an arrangement of movable grate-bars 
and fuel-feeder for steam boilers, and also a form of 
compound engine. In the latter two small high- 
paeees cylinders are placed, one on each side of the 
arger low-pressure cylinder, the three pistons having 
the same stroke, and their rods being coupled to the 
same crosshead. The distribution of steam to the 
three cylinders is effected by a kind of triplicate valve 
which has a rocking motion imparted to it by an 
eccentric or other means. 

(No. 3163, 1s. 6d.) John Pratt, of Greenville, 
Alabama, U.S., patents the type-writing machine of 
which we gave an illustrated description a few weeks 
ago (vide page 539 of the last volume of ENGINEERING). 

(No. 3164, 8d.) Walter Butler, of Old Kent-road, 
and Alexander Dalgety, of Shard’s-terrace, patent forms 
of couplings for railway carriages, the object of the 
arrangements proposed—which could scarcely be de- 
scribed ‘without reference to drawings—being to effect 
the ‘Wetachment of the engine from the train in the 
event/of the former leaving the rails. 

(No. 3174, 8d.) Benjamin Joseph Barnard Mills, 
of 86, Southampton-buildings, patents, as the agent of 
the New England Vice Company, of Massachusetts, 
U.8.}.a form of bench vice, in which the main or hold- 
ing part of the vice is secured to a bedplate fixed on 
the bench, by three screws passing through slots, so 
that the upper _— of the vice can be partially rotated 
on a pivot. The jaws of the vice are made so that 
they overhang one side of the shank of the movable 
jaw considerably, and they are thus adapted for holding 
long articles conveniently. 


THE AERONAUTICAL SOCIETY OF GREAT 
BRITAIN. 
(Continued from page 78.) 

Mr. F. W. Brearey read the following communication from 
Mr. John Frederick Bourne, Member of the Inst. of Civil Engi- 
neers: 

I have read with much interest the first annual report of your 
society for 1866. It has occurred to me that it may be interest- 
ing to you to have an account of some experiments made many 
years ago in South America. : 

I happened, in 1843, to be at the house of my friend, James 
Frazer, Esq., M.D., Eden Hoff van Aurich House, Essequibo, 
British Guinea, when he received his English papers, one of 
which gave a description and representation of Henson’s flying- 
machine. Doctor Frazer, who is now residing in Scotland, is 
a man devoted to science, and an exceedingly skilful mechanic. 

When we had read the description, he said to me; “ That 
will never do, Bourne; this is the way to fly.” And taking up 
and opening an umbrella, he held it vertically, and screwed it 
round. ‘We must screw ourselves up. There’s an idea for 
you. Now you can carry it out and make a model.” 

I asked him for a watch-spring, which he found in his work- 
shop, and gave to me. 

I made the first model with only one set of four wings stuck 
into a piece of cork, like the sails of a windmill, each wing being 
a large fowl’s feather. 

The cork was stuck on to the top of a stick of white pine, 
small enough to pass freely through a quill, and about 12 in. 
long. At about a couple of inches from the bottom of the stick, 
a pin was pushed through, till only the head projected suffi- 
ciently to allow the hole in the inner end of a watch-spring to 
be hooked over it. The point end of the — was then cut off 
flush with the stick. A second piece of cork, ratber larger than 
the first, had a short portion of the tube of a quill pushed throngh 
its centre, and to the circumference of it a piece of stick was 
lashed securely, to which the outer end of the watch-spring was 
tied, when the stick or vertical shaft had been put into its place 











in the quill as its bearing. 


illustrate some of Mr. Field’s improvements im an | pnd 


Chancery-lane, patents, as the agent of Jean Baptiste, 


Into the under part of this lower cork two large feathers or 
tails were stuck, projecting downwards, to act as fulcra for the 
watch-spring. 

To wind it up, I held the vertical shaft in the left hand, and 
with the right hand gave the bottom cork and the two tails a 
half-turn ; then letting one tail rest upon my shoulder or chest 
till I had got my fingers ready for another half-turn, and so on 
till the spring was wound up. 

On letting it go, it shot up with force to the ceiling; and on 
trying it out of doors it went considerably higher. 

On showing it to Dr. Frazer, he clapped his hands, and said 
“That’s it; the principle is proved.” I then made a second 
model with the same spring, but with the following points of 
difference : 

Tustead of feathers for the wings, I used strips of bamboo 
with cartridge paper clothing pasted on like the little windmills 
used by children to run against the wind, but with long narrow 
wings instead of the half-round pieces of paper used by children, 
instead. of thie two tails stuck ito the bottom cork, I put 
our: more sails or wings of the same size and description as the 
upper ones, but ‘set’ in the oppusite direction, so that if the 
upper stratum of four wings formed a a serew, the 
lower stratum-of four other. wings formed a left-handed screw. 
This .model,:thoagh perbaps twice as large as the other, and 
owith only the same spring power, went up to about twice the 
height of the first. It shot up to the height of the eaves of the 
house—about 20 ft.. I weighed the model, but forget the weight 
now. It-was between one und two ounces. 

1 believe I still have somewhere in my possession one or two 
of the wings, and perhaps the spring, as I saw them at the Cape 
of Good Hope when packing up lately to come home. 

It seems to me that what is required, first of all, is a very 
light motive power bearing the same (or even a rather greater) 
oN page to weight to that of the rest of the apparatus and 
fuel or other supply that my watch spring did to the model. 
It would’be sufficient for the machine to rise but slowly from 
the ground, and not to shoot up as mine did. 

The common black vulture of South America rises with 
great difficulty, but once arrived at the required height, seems 
merely to float on the air without the least exertion. I have 
timed one which alighted near a spot about six miles from 
where I stood, and which did the distance in about six minutes, 
without any apparent motion of the wings. 

I have sometimes thought that a boiler of small and thin 
tubes, using spirits both as the expansive fluid and after it has 
done its work also as fuel, might possibly answer; and a friend 
of mine at the Cape, the Hon. Mr. Griffith, Attorney-General, 
has suggested to me that attention should be paid to some of 
the new metals, to secure at the same time lightness and 
tenacity, or as near an approach to the substance of the quill as 
possihle. 

My heavier model ascended higher than the lighter one with 
the same. power, and L agree witn Dr. Frazer in thinking that 
when we obtain the right motive power, the rest of the machine 
may be mpade of light metal tubes, wire and very thin metallic 
sheets, without wood, silk, or other bulky material. 

The steering will easily be effected, by an easy displacement 
of the centre ot gravity of the whole machine through an universal 
joint placed between the working apparatus and the car. 

In rising perpendicularly, the centre of gravity will be in the 
same vertical line with the working shaft. 

To advance in any direction, it will only be necessary to throw 
the weight of the car by suitable steering gear towards that 
direction. ‘This will throw the wing planes towards the same 
direction, and the diagonal force thus obtained will be resolved 
into # perpendicular, to prevent descent, and a horizontal to 
advance to the required spot. 

And the speed of the advance will, of course, be plus or minus 
that of the wind, as it may be favourable or otherwise. 

You will be pleased to observe tlat my experiments tend to 
show the theory of Mr. Wenham to be correct with reference to 
a series of superposed planes of win gs acting on different planes 
of air, but Icannot agree with him in his theory of the slip of 
serews in air as laid down in pp. 24 and 25 of your published 
Tra ions. 

Tt reminds one of the old theories of the slip of driving-wheels 
of Jocomotives on the rails, and the patents that were taken out 
for cogged rails, or wheels, to prevent this slip, or obviate 
ity, Lcanvot see why a wing travelling in acurved line in a con- 
stantly new stratum of air should have more “slip” than if it 
moved in a straight line. 1 would only say éry it, not in the 
way specified in pp. 22 and 23, but in a machine free to move 
into new strata. 

The experiment with the steam-boat, p. 20, is analogous; 
very little would hold it; but ‘let her go,” and the difficulty 
van And all mechanical locomotion is best effected by 
prope movin z with a cirenlar and not a reciprocating motion. 

ir, A. Stewart Harrisongead an extract from a tale he had 
published in Once a Week some time since. He had put the 
words into the mouth of a madman who was supposed to have 
been speaking some fifty or sixty years since, and 1¢ was singular 
that ‘the ideas thus expr were precisely those which ap- 
peared in the paper just read. Now he thought, speaking 
, uid not as a madman, that it would be just as reason- 

able t study the elaborate anatomy of a duck’s foot for the pur- 
pose of obtaining the best mode of propulsion on the surface of 
the water, as it would be the motion of « bird’s flight for model- 
ling a flying-machine upon the plan of its wings. He appre- 
bended that if any gentleman could place in that room a steam- 
engine or other engine of 1 horse power which would ovly weigh 

20 lb., means could easily be devised by which heavy bodie scould 
be moved through the air. He thought it was entirely wrong to 
found their proceedings upon an imitationof the flight of birds, and 
that but little success cduld flow from it. The backward stroke 
of the bird’s wing was undoubtedly a waste of power, and nature 
had pater = the bird with a most delicate apparatus of sensation 
whic bles it to diminish that waste as much as possible. 
He was cofivinced it was the upward and forward stroke which 
effected the work, and that therefore the continuous motion of a 

Wheel was the best means of effecting flight. 

Phe hairman thought that the preceding speaker had to 
some ¢ mistaken the object which the society set before 
itself in’ ing the flight ot birds. It might be quite possible 
that ultimately they would not imitate the structure of the bird’s 
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wing, any more than that, in respect to propelling the Great 
Eastern through the water, they had imitated the structure 
of the duck’s foot, but what they wanted to ascertain was the 
exact mechanical principles upon which the flight of the bird 
depended, such as the dation of velocity of flight to the strength 
and weight of the bird, and the shape and size of its wings: the 
same mechanical principles would apply in all cases, and at 
present we were lamentably ignorant of the laws of flight. 

Mr. Hurry fancied that the stroke of a bird’s wing was pro- 
pulsive in the upward as well as in the downward stroke, and 
that unless this were so, a sort of impulsive or jerking motion 
would be observed to result from each downward stroke, which 
would be absent from the upward stroke; but, instead of that, 
the bird appears to float along in one continuous even: course. 
He apprehended that the reason of the running motion of the 
bird in the earlier part of its flight was that it could ,not get at 
first a plane surface of air for the whole of its wing. Since 
reading Mr. Wenham’s paper, he had taken considerable pains 
to watch the flight of birds, and he had noticed that where ‘ the 
bird started from a height, as from the twig of a tree, where it 
would be in the middle of a soar, so to speak, no exertion 
whatever was apparent. The effort of starting from the ground 
arose from the necessity of getting the wing sufficiently hori- 
zontal; some birds, indeed, such as swallows, could hardly rise 
from the ground at all, and they invariably ran to a little 
mound, or anything raised above the level of the land, before 
commencing their flight.- As to the application of the.screw, 
he thought it should be in the line of the supporting, plane,..as 
being that in which the least amount of force was required for 
sustaining weight. He believed that the screw would be found 
to be effective as a means of attaining propulsion, and if a 
motive power could be obtained, which would only weigh 20 1b. 
to each horse power, the thing might be considered as. accom- 
plished, as» great power was not wanted so much as great 
velocity. of motion. qa ‘ 


Mr. Oliver Byrne thought that the ‘vacuum created bythe | i 


rush of the'bird through the air had something to do with sus- 
taining its flight, and he instanced the flight of bullets, where it 
velocity was.attatmed. | 

Mr. E. W. Yonrg remarked that there was no loss of” 


was found that, by giving them sharply cut rims, ‘greater }) 


power 
during the np:stroke of the wing, that the bird propelled itself }'p 


by the down stroke; and by altering the angle of its\ wing, it 
supported itself:during the up stroke; that the air-always.im- 
inged upon the under side of the wing. He also suggested that,; 
or trying experiments in the art of flying, the safest way would, 
be to fly the aéropaut and his machine on a windy day as you 
would a kite, then if the propelling power by the 
machine were sufficient to slacken the cord by which the 
machine was held against the wind, the problem would be 
solved, and aérial navigation an accomplished fact. He. sug-, 
gested that a post, 10 or 12 ft. high, should be driven into the 
ground, and the cord by which the machine was to be restrained 
attached to its upper extremity, thus it could be managed that 
the aéronaut should be sustained by a horizontal pull;"and the 


stated, moreover, that the Hight of birds was still.anyemgma to 
him; that he could not account for the great eage with which 
their motions were accomplished; that the ordinary theory of 
the action of the wind seemed to show that mecha flight by 
man was impossible. For instance, if we sup a 1 ft. 
wide, inclined at a slope of one in ten, driven against the air at 
a rate of thirty-five miles per hour, we should apparently get 
the following result: A sustaining force of 12 lb, iquare toot 
of the plane, and a horizontal force of .012 lb. for:the same. 
Tables show that a velocity of wind equal to thirty-five miles 
per hour gives apressure of about 6 1b. per square foot; the 
plane being inclined at a slope of one in'ten, would present a 
vertical surface of y;th of a square foot, receiving 4 total hori- 
zontal pressure of .61b.; resolving this, by the parallelogram of 
forces, we get a vertical force of 3th or 121b. and a¢horizontal 
resisting force of .012 lb. This angle of wing was tooigreat for 
practical re. for a continuous pressure would :have to be 
exerted equal to one-tenth of the weight supporteds, °» 

To show the difficulties of the problem, he supposed a case 
in which the slope of the plane was one in twenty onlyyand that 
a sustaining force of } lb. per square foot could be with 
such a low velocity as 30 miles per hour. He‘assumed the 
aéronaut and his machine to weigh 200 1b., that 400 square feet 
at least of wing were required ; then if the resistance of the air 
to the man’s, body and working parts of the machine were neg- 
lected, a continuous horizontal pressure of 7, or 10db,, would 
be needed to sustain the machine. Now 80 miles an hour is 
44 ft. per second, and a pressure of 10 1b. exerted’ through a 
distance of 44 ft. equals 440 foot-pounds or units.of work per 
second, which is more than any man could accomplish, 3 

He suggested, the advisability of trying some experiments 
the sustaining force of the wind when acting against.an inclined 
surface, which he believed would be found to be much greater 
than was commoply,supposed. : 

Mr. Wenham thought that part of the investigation shouldbe 
directed to measuring the force afforded by the currents of air ; 
but in England this wonld be almost impracticable; owing ‘tothe 
diversity of. the cursents. , He. proposed shortly, to trya series 
of experiments by the aid of an artificial currentofairef known 
strength, and to place.the society in ion of the results, as 
he thought that.at ‘present a great deal of time and Jabour. was 
being ppt and. misapplied as a consequence of ignorance on 

ts 7 ‘ 
a iat dn Se Marti read the following paper on ‘A 
Novel Apparatus, for Aérial Locomotion :” aay: 
It maybe remembered that, at the last meeting of the socieby, 


downward pull which an ordinary kite experiences ‘he He;} 
i 


the same general laws, and actuating elements thatsupport and 


influence the movements of the kite. The peculiar ‘movelty fe f 


this project, the novelty which in fact nearly absorbs the, w 
idea, was, accepted by most of those present at the: wag 
founded upon reasonable data, and in some measure Up 
experiment,, I.say actual experiment, because; 
reminiscence of our childish sports is no doubt cheris 
memory of the most of us, and therefore the manapete 
kite must come within the range of our own pe: al extpe 
We are all aware that the kite is maintained im )the’ 
eaphtrag, abt at © 
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I described @ project-for aérial locomotion, based mainly upon, 










what may be termed an opposition of two forces—the impelling 
power of the wind and the restraining power of the atring. at 
one end of which the kite floats. The former or impelling 
force is an ever-present and always effective existence; the 
latter or\restraimng power is an artificiality subject to in- 
numerable modifications and conditions. . The desired result 
produced by the combined action of these forces in the case of 
the kite is no proof, it may be said, that a conjunction of power 
apparently similar would be equally sussessful under other con- 
ditions. But the result furnished by the kite proves at least the 
feasibility of my project; for they elevate it above the rank of 
a mere;supposition, and — it —_ substantial and practical 
data with which we are all more or less acquainted. My apparatus 
may therefore claim a motive power in the wind, and, at least, 
the basis of a restraining power, such as we see in a certain phase 
exeniplified hy the kite. It appears to me, then, that the chief 
if not the sole question which remains and claims attention is, 
Have I discovered a restraining power that will act as effectively 
ds the string in the case of the kite? 











air. As | am now able to present a 

Odelimf\my apparatus, I need not recapitulate 
atiy'part of thatteseript ong But it should be dathectiy under- 

Ot, differ this model as a perfect representation 
iijJess as a working model. It simply 
ia less evident verbal description. In this 
iyepresent the restraining and regulating 
ow be recollected that I described these 
ovinig ina direction contrary to that in which they 


fh hy ahs 
Glico She inclination of the sail to follow the 


s otherwise urged. They donot propel 
aiautended flight, but exert a force in some 
4 that direction, and thus tend to sustain and 
apparatus. This supposition appeared to 
poncarrence of the meeting. The doubt was 
of the power exerted, butas to the pro- 
r g and applying within certain necessarily 
resortbed: (sufficiently efficacious restraining power. 
Towards: i@ this doubt, I am now enabled to place before 
the ing few calculations which, though not assuming the 







place of; facts, may nevertheless presume to challenge 
a sufficiently satisfactory result. 

The} ‘comb tof the aéronaut and the Yoow I 
estimate at-atent 400 1b., and, as sustaining surface, I have cul- 


culated that the sail or plane should measure about 300 square 
feet. These figures are rather in excess of what I think will be 
demonstrated in practice. 

‘We will now. suppose that this plane assumes an inclination of 
45°, and that the wind impinges against it at a velocity of about 
2nke. in a second, which is equivalent to a pressure of 11b. on 
every ‘square foot. © 

.Thatothisisailj»with its accompaniments, may, under such 
be:sustuivediand equilibrated in the atmosphere, 

id by about/8004%b. will probably suffice. 
nts itself, will screws of practicable size 

bers ntly effeetive to supply this power? A 
essay:alone can furnish the ultimate answer to this 

iI am disposed to believe, after careful calculations, 








: notabe far out if we assume that two screws, 

in lameter of about 8 ft., and affording a working sur- 

e £6 81 fegtjand rotating at a velocity of about 
3 revolutions @ segondywilt ‘supply an ample sustaining force. 
Then as. to locomofion, ive computed that, as the resistance 
of the dir toa surfage movisig'in it is in proportion to the velocit 
at ich the s e travels, a considerable, if not rapid, 
movement.may be,@btained by an addition of 20 1b. to the re- 


straining power. L propose to affect this increase by reducing the 
angle of inclinatios-presented by the sail, and thus relieve it of 
agertain amountof atmospheric pressure—a movement which 
i: be.equivalent. to positive addition of impelling power. 
This.of course:must be conceded—yes; but then it will be ob- 
jected-that I pave-stolen the force necessary to impart this im- 
petus drom.my sustaining power—a power, by-the-by, which 
shenld somewhutvexceed the ability of mere sustentation. I can 
hardly acknowledge the:full justice of this impeachment. I 
have done no more than berrow a power which a moment after 1 
ore; and before “the 'wpparatus can have suffered any ap- 
jable declination. ‘Thus, it may be affirmed that with the 
abilityyto Borrow sutlicient force to effect a certain rapidity of 
locomotion, 1 want but little more power than what is sufficient 

to maintain the apparatus in the air in a state of equilibrium. 
‘There will, theretore, be two movements, subjecting the two 
components of efficiency inthe apparatus, not to simultaneous, 
bat! to successive flowing ‘or rather undulatory action. The 
movement of the head or rather apex of the sail will be somewhat 
similar 'to that of the of a person in the act of swimming. 
{¢ is not ‘necessuty, however, that any definite time should 
place between the intervals of advance, ‘movements under 


} such circumstances being controlled by and depending upon a 


variety. of,, contingencies. Thus far then I think it may be 
H i. that.we sfrive at two favourable results, first, that the 
restraining principle or rather method is sound both in theory 
and prac’ that. if sufficient power can be applied it will be 
efficient ; and, secondly, that, admitting the possibility, I may 
say the’probability, that the calculations I have just submitted 
to you are, to some extent, even to a great extent, erroneous, 
me that. the. estimated power will fall short of the amount 
veventually demanded, there must.still remain the reassuring and 
very are that my apparatus will be satisfied with a mere 
fi of thepower demanded by every scheme hitherto pro- 
jected for avel. As.to the question in what way it is 
propo ithe apparatus with the wind, I answer that 
mmouch the same manner as that already de- 
course of the wind is against the apparatus. 
ion of the screws is reversed, shanty push- 

pulling the sail, thus producing, as in the former 
g and regulating power; but it would be en- 
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} conch joc fue on your time and attention to enter at pre- 
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isenssion to decide what degree of certainty can 


be shown of obtaining a directing or controlling wer. I shall | 


be amply satisfied if my apparatus has so far produced a favour- 
able impression upon the meeting as to establish the conviction 
that in it there may be discovered a means, partial to all ap- 
pearance, and even perhaps in fact, but still a practicable means 
of gratifying the long-desired human ambition of achieving 
aérial locomotion. 

During ne ot this paper the Duke ob Ar = 
called away by other engagements, posed that Mr. Hurr 
should take the chair. a wi 

Dr. Smyth remarked that every experiment made with the 
screw-propeller showed that it required the expenditure of 
immense power in order to give it sufficient velocity, and at 
args no motive power had been discovered light enough to 
effect it. 

Some discussion arose as to the adaptability of the proposed 
machine; and Mr. St. Martin explained, by means of a beauti- 
fully constructed model, the method by which it would be 
worked. The chairman remarked that he could not see in 
the model the very essential element of progression. The meet- 
ing could see the operation of three forces—that gravitation 


which would be towards the earth; the force of the wind, which . 


would be blowing in the face of the person in the car—this 
would be horizontal; and these two being converted into one 
would bring the machine downwards and backwards. Where 
then was the means of progression through the air upwards ? 

Mr, Wenham said, whilst he protested against the screw as 
being utterly inadequate and useless for raising weights, he at 
the same time admitted its perfection as a propeller, th in air 
and water. In air it need not necessarily be of the large 
diameter generally supposed, for in a ship propeller the area 
varies from one-third to one-fifth of the immersed area of the 
midship section of the vessel, estimated as the entire area of the 
circle of revolution. In air the screw will not be greater, as the 
relative conditions of reaction and resistance would be similar in 
both cases. Until the vessel acquires some speed the screw has 
considerable slip and very little propelling power. This becomes 
fully developed with the maximum s of the vessel. 

r. Reda S. Martin observed that he feared the chairman had 
forgotten the substance of the first paper he had the honour of 
reading at the lust meeting of the society. In that paper it was 
shown whence the elevating and, in some measure, progressive 
power anticipated for the apparatus would be derived; that 
an initial, very oblique ascensional impetus would be given to 
the apparatus by means of the car or velocipede appended to the 
sail, which the aéronaut would urge with greater or less velocity, 
according to the amount of resistance he might experience from 
the wind ; that, conjointly with this movement of the velocipede, 
the screws would be’ brought into action, and at once steady 
and balance the sail, which would be made to assume whatever 
angle of inclination the pressure of the wind might dictate; and 
that a suitable elevation being in this way acquired through the 
simultaneous .action of the velocipede and the pressure of the 
air against the sail, a pressure always regulated by the screws, 
the apparatus might be maintained at any desired elevation and 
impelled in any direction, in the way and by the means indi- 
cated, with as much precision as I'am at present able to explain 
in the paper just read to the meeting. 

Mr. A. Stewart Harrison, in proposing a vote of thanks to the 
Duke of Argyll and to his grace’s successor in the chair (Mr. 
Hurry), said he had uo doubt the people outside thought it was 
very desirable that those present should be taken care of by their 
friends. He did not; but he thought that, as gentlemen risked 
something of their reputation for soundness of judgment by 
taking the chair when such flighty subjects were di ed, the 
— not do less than acknowledge their kindness by a vote of 

anks, 

A very ingenious model, upon a large scale, of an aérial ma- 
chine, whose sustaining power was partly assisted by the 
ag oy exhibited and explained by its maker and designer, 

r. Sadd. ; 


THE STEAM YACHT AVALANCHE. 

Cowes harbour has long been celebrated as our chief yacht- 
ing station; and now that steam power is so frequently applied 
to yachts, our illustrations, on the next page, of the latest novelty 
at Cowes will interest many of our readers. The engravings in 
question represent the steam yacht Avalanche, built by Halliday, 
tor Messrs. Thornton, of East Cowes, and fitted with high- 
pressure engines by Messrs. C. A. Day and Co., of Southampton. 
fbe Messrs. Thornton, whose beautiful mansion at East Cowes 
adjoins her Majesty’s landing-stage, determined to have the 
machinery of their yacht so arranged that they could steer and 
work their engines themselves, and the reversing and throttle 
valve-gear has therefore been brought to the after end of the 
vessel, This arrangement is found to answer admirably, as the 
owner sits in the stern steering and working his own engines, 
and obtaining «ll the pleasure which English yachting geutle- 
men are 80 fully alive to, of doing things with their own bands. 
The dirty portion of the-work, of stoking, sweeping tubes, &c., is 
done by a fireman forward. 

A small cabin between the engine-room and cockpit gives 
shelter in bad or rainy weather, and the forecustle for the crew 
is also decked. The Avalanche is a first-rate sea boat, and very 
dry. When steaming 9 knots an hour, she appeurs to those on 
board to be going very much faster, the eye of the observer being 
so near the water level. Her consumption of coal is about 
4 cwt. per hour. Her principal dimensions are as follows: 








ft. in, 
Length on load water line ... 830. 90 awe 460 
Beam ... eee ove eee eee oo -9 0 
Depth dict? isso | (ase he ow 4 6 
—— — with 1 ton of coal on board { : * 
Diameter of brdss propeller ... .. « 8 6 
Pitch of do. ove ove wo 8 0 
Number of blades... wut se 8 a 
Two cylinders, diameter of eac ee oe 
= ; pseke P do. poet se 9 wif 
Trial on mi ‘mile in Stokes Bay: ots. 
Mean pave om hour ss os Swe 
Pressure of steam imboiler coo wees OO I, 





Revolutionsiper minute... 0... we owe, 280 
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THE STEAM YACHT “AVALANCHE.” 
BUILT BY HALLIDAY, AND ENGINED BY MESSRS. C. A. DAY AND CO., ENGINEERS, SOUTHAMPTON. 
(For Description, see preceding Page.) 
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THE LUNDIN FURNACE, AT THE PARIS EXHIBITION. 


SS . SS QW 


Tue Swedish department of the Paris Exhibition contains 4 
small model of a reheating furnace made according to the de- 
signs of M. F. Lundin, of Carlstad-Munkfors, in Sweden. We 
have, on a previous occasion, stated that M. Lundin’s invention 
consists in an improvement of, or addition to, the Siemens fur- 
nace, and that it consists in the injection of cold water into the 

when coming from the producer and before their entrance 
into the combustion chamber of the furnace, tor the purpose of 
washing or purifying the gases, and, what is more important, 
for the ae of condensing the steam carried with the gases, 
and withdrawing this component as much as possible from the 
mixture of combustible and incombustible gases which pass 
from the producer into the furnace. To make this more clear 
by an example, let us take the practical case carried out by M. 
Lundin, at Munkfors. A furnace for reheating puddled or bar 
iron is worked there, with no other fuel but damp sawdust as 
brought from the saw-mills in the vicinity. Now it is well 
known that such sawdust will not produce a welding heat when 
burnt even under the most favourable circumstance. Its chemical 
constituents do not allow of the products of its combustion 
acquiring the requisite temperature, since the quantity of steam 
formed takes up so much of all the available heat generated by 
the combustion that the temperature of the products cannot rise 
above a very moderate heat. The sawdust, when charged into 
the producer of a Siemens furnace, will produce gases which con- 
tain about 30 per cent. of steam by weight. For every 2 lb. of 
dry gases sent to a furnace 1 1b. of steam is carried into it at 
the same time. Of the dry gases again, only about one-half is 
combustible, the rest being nitrogen, carbonic acid, &c., all 
worthless for the combustion, so that practically with every 
pound of us fuel sent into the furnace is mixed 1b. of 
steam and 1 1b. of incombustible gases. The gaseous fuel, 
during its combustion, generates a fixed and given quantity of 
heat, and this heat must be employed in heating, not only 
the fresh gaseous products of this combustion, but also 
the incombustible gases carried into the furnace and the 
steam which was sent along with the dry gases. Of these ele- 
ments the steam is the most inconvenient portion, since the 
ae specific heat of steam causes it to absorb a much 

‘ger proportion of caloric in being heated than an equal weight 
of the other gases would take up, so that under these circum- 
stances it may be said that the heat absorbed by the steam is 
more than‘one-half of the total caloric generated in combustion. 
This fact explains the small heating power of sawdust and 
similar kinds of fuel when burnt under ordinary circumstances, 
and from this it also follows that the abstraction of the steam 
from the gaseous products generated from this fuel in the gas 
producer would at once render these gases fully as effective 
in the furnace as the gases generated from fuel which contains 
less water. This effect M. Lundin produces in his furnace by his 
injecting cold water into the passage between the producer 
andthe furnace. He sacrifices a certain quantity of heat in doing 
this, since the gases come from the producer at a temperature 
somewhat between the melting point of lead and zinc, and they 
must be reduced down to the temperature of the atmosphere, or 
even below that, in order to condense the steam, but the ultimate 
gain is greater than the loss. The gases, after condensation, 
carry with them no more than two or three per cent. of steam, 
and consequently it may be said that their yee effect is 
doubled by this process of condensation. It is pcssible, there- 
fore, to obtain a welding heat, or any other temperature which 
the Siemens furnace is capable of producing with the best kinds 
of fuel, even with the employment the very inferior 
— of combustibles at command. The manner in which 

- Lundin has carried out his plan in practice is illustrated 
by the accompanying engraving. The sawdust is charged 
into the gas producer through a hopper at regular intervals, 
air admitted from below in the usual way. The gases in 
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their heated state, and charged with about 30 per cent. of 
steam, pass through a pipe, B, which leads into the chamber, C, 
where a series of jets of cold water are brought in contact with 
the gas. There is, further, a pile of iron bars at D, over which 
cold water is kept flowing constantly for the purpose of keeping 
them cold, and through this the gases are made to pass in their 
ascent. After this the dried and purified gases pass off to 
the Siemens furnace in the usual way. The furnace erected 
at Munkfors by M. Lundin has now been in operation for 
about two years. The economical results obtained with it 
during the year 1866 have been carefully tabulated and 
published at the Paris Exhibition by the Uddcholm Com- 
pany, at whose works this furnace is in operation, and these 
results speak very much in favour of the Lundin furnace. 
It is stated that the erection of a complete furnace costs 
about 350/. The furnace at Uddcholm is used for reheating 
bar iron for the purpose of its being drawn down under 
the hammer. The iron is heated twice, and this is effected 
y the employment of 0.16 cubic metres of fresh saw- 

ust per cwt. of iron. The heat obtained is very high, and 
experience has proved that there is less waste of iron than with 
the ordinary charcoal fires or furnaces heated by mineral fuel. 
These results are well worthy of the attention of our readers. 
We are in this country less under the necessity of employing such 
fuel as sawdust than manufacturers in Sweden or in other 
parts of the world may be, but with the constantly rising prices 
of the best kinds of coal, which have hitherto almost exclusively 
been used in our manvfactures, we shall be driven to the neces- 
sity of looking out for cheaper substitutes at no very remote 
period. In that search the employment of peat is one of our 
readiest suggestions ; but to this there has hitherto been the objec- 
tion that it is incapable of yielding a sufficiently elevated tem- 
perature in its air-dried state, and almost all attempts to 
convert it into coke or peat-charcoal on a large scale have 
commercially failed hitherto on account of the expense of 
manufacturing this second product. With the employment ot 
the Siemens furnace, and M. Lundin’s scientific addition to 
it, we .see no improbability of a successful utilisation of 
peat for the purposes of iron and steel manufacture, and for any 
other processes requiring an intense heat. We are not aware 
whether M. Lundin has patented his improvement in this country, 
nor could we say how far this idea is or is not covered by the 
patents taken out by Mr. Siemens himself. Under any cir- 
cumstances we expect that manufacturers in this country will 
try to avail themselves of the advantages which this scientific 
innovation seems to be —_ of affording, and that, in case of 
success, they will not fail to do justice to those to whom they 
are indebted for its discovery. 





CAUSE AND EFFECT. 

Sm Morton Pero, Crampton, and Betts in the Bankruptcy 
Court, and money at 2 per cent. discount in the Bank of Eng- 
land! 

As Shakespeare says, ‘‘ This effect defective comes by cause.” 
Two per cent. discount means stagnation of enterprise, cessation 
of labour, and paralysis of industry. Peto, Crampton, and 
Betts in the Bankruptcy Court means reckless financing, con- 
tractors’ lines, gulled shareholders, 100/. shares at 171, general 
distrust of railway enterprises, and general disgust with railway 
investments. We are a practical people. And we show it by 
accumulating the materials of a gigantic and general smash for 
every niue years, and having the smash in the tenth. We show 
it by encouraging speculation which borders on swindling, by 
floating enterprises which ruin the first generation of their pro- 
moters, by blowing the bubbles of trade and industry till they 
burst, and bespatter everybody within range of their influence. 
We proclaim it in those huge and hideous posters, which cele- 
brate the apotheosis of puffery and humbug on every hoarding. 
We build it up into the acres of flimsy lath and plaster whic 
disfigure every suburb, at once a monument of the bankruptcy 
ef bygone builders and a purgatory for the discomfort of future 
tenants. We prove it by the much talk and little work of our 

ublic Parliamentary labours; the waste, dishonesty, and 
riction of our Parliamentary Private Bill Legislation; the 
verbiage and uncertainty of our law; the inertia and incapacity 
of our local self-government; the /aissez faire of our boards 
of guardians, district and local boards; the snobbery and 
stupidity of our municipal government; the rascality which 
goes unpunished in ou retail trade, and expands into colossal 
—— in our larger enterprise; our worship of successful 

umbug ; our — and contempt of fine art ; the pretension 
and discomfort of cur private social intercourse, and the kotow- 
ing and bombast of our public hospitality. 

ft needs no M, Assolant, from the other side of the Channel, 
to paint us couleur de noir. We have only to get our blacking 
ready to look at our own faces as reflected in all signs of the 
times, and to go to work with honest hands and open eyes. 

We a practical people! Mr. Punch denies the assumption. 
We are not a practical people. We are about the most un- 
practical, wasteful, thriftless, and helpless people on the face of 
the globe. With our energy of temperament, our worship of 
money and success, our hardihood frame, and our readiness 
to dispense with enjoyment and stifle conscience for considera- 
tions of profit, we ought, if we had practical wit in anything 
like proportion to our will, to be what we boast to be, but are 
not, the first nation of the world. 

Even in our favourite Mammon worship how contemptibly 
we figure as gau by the two facts we have put in the front 
of this article. Money to be had at 2 per cent., and nobody 
daring to use it! One of our hugest contracting firms bankrupt 
with an item in the accounts which stands 6,000,000. amon; 
the creditors’ claim, and 350,0001 among the debtors’ poems | 
This is being practical with a vengeance.— Punch, 











AvusrrRaLiaAn Mart Communications.—A [conference has 
just been held at Melbourne to consider the best means of im- 
proving mail communications between the Australian colonies 
and the mother country, and also with North and South 
America. The subvention professed to be furnished by the 
Australian colonies is to be allocated as follows: Victoria, 
one-fourth; New South Wales, one-fourth; New Zealand, one- 
fourth ; d, one-seventh ; South Australia, one-twelfth ; 


and Tasmania, one-fifteenth. 





ENGLAND’S FUTURE. 


To the patriot and the statesman the present time 
is fraught with no common anxiety. A question of 
the greatest magnitude and of the deepest importance 
awaits solution—“* What is to be the future field 
“of employment of British enterprise and British 
* capital?” ‘In these times, when even the rich ex- 

erience an indescribable sense of poverty, when gold 
Lides itself away, and enterprise, armed with all its 
courage or buoyed with all its confidence, sees little 
or no opportunity for profitable action, the thought 
that our commercial and manufacturing supremacy 
may be at last passing away comes home to us wit 
painful foree. It is not merely that more than twenty- 
two millions of gold are lying unused in the Bank of 
England, and that the bank rate is down to 2 per cent. 
with very little demand, for there are thirty-five 
millions now hoarded in the Bank of France ; but the 
great ground of uneasiness is that well nigh every 
available opportunity for investment is withdrawn. 
We have wasted millions on unprofitable rail - 
ways, some of which, yet uncompleted, are to be 
abandoned; we have pushed our coal-mining, our 
iron-making, our cotton-spinning, and most of our 
other industries, except farming, beyond the utmost 
demands of trade; we have overstocked the shipping 
markets with steam and sailing tonnage, and we on 
planged millions of money into building speculations, 
of which many must long remain unremunerative. 
In many of our special industries, too, several foreign 
nations, once Our best customers, have become inde- 
pendent of us, and we cannot yet perhaps realise the 
full force and results of even that foreign opinion which 
has been so industriously cultivated to our discredit at 
the Paris Exhibition. Even in our civil engineering, 
a department in which, thanks to the fear of causing 
jealousies in the Institution of Civil Engineers, no 
representation was made at Paris, we have the certainty 
that the French engineers are now held in higher 
estimation not merely in France, but in many other 
countries, as being not only more scientific, but more 
economical, and, if we may employ the term, more use- 
fully skilful than our own. We are not speaking of 
the engineers of the Ponts et Chaussées, but of the new 
school of railway and industrial engineers which has 
grown up so rapidly in France. 

After the collapse of our railway mania of twenty 
years ago, our commerce and iadustey were power- 
fully stimulated by the discovery of gold in Australia 
and California ; a little later we were suddenly applied 
to for more than two million tons of iron for “ iron- 
ing” the twenty thousand miles of American railways, 
built subsequent to 1853, and the larger proportion 
within three or four years ; a little later came the full 
development of iron steam-ship enterprise, which has 
lined the Clyde and some of our other rivers with great 
shipbuilding yards hardly dreamed of before; still 
later the wonderful expansion of the Cleveland iron 
trade, and the reconstruction of our navy and our 
armaments. 

We can hardly expect another gold discovery, nor 
that any one of our former incidents of good fortune 
will be repeated in the same form. If we reflect a 
moment, we perceive that, with the exception of the 
Australian gold, all the more striking instances of our 
commercial progress, within the last fifteen or eighteen 
years, have followed suddenly increased demands for 
iron, or its discovery in new districts, or, as in the 
case of the Bessemer process, its cheaper production 
in a partly manufactured form. Nearly three million 
tons of iron for America, and that at home for 
iron-ship building, for bridge building, for roofing, 
for gas and water works, and for iron armour-plates, 
with a great deal besides for Indian railways. Iron 
can never cease to be in demand for each of these pur- 
poses, but in each the cream of the trade has un- 
doubtedly been taken off. It may be argued that new 
applications will arise, not more unlikely now than 
were foreign rail contracts, wrought-iron girders and 
roofs, or iron ships fifteen years ago. And we will 
not speculate either way, but we are bound to say that 
neither engineers nor the shrewdest manufacturers, 
nor even the most sanguine inventors have been able 
to discover the signs of any such renewed demand. 

It is not improbable, however, that important 


advantages ? As for new routes for commerce, indeed, 
the railway will before many years be carried under 
Mont Cenis, and possibly under the Alps at one or 
more points further east ; the interior of Canada will 
be connected by railway, through British territory, 
with the sea at Halifax ; Bombay and Calcutta will be 
united by rail; and probably at a somewhat more 
distant time a line will be extended across the con- 
tinent of South America, from La Plata to Chili. 
Later still there will no doubt be made a great line of 
railway to India vid tle Euphrates valley. But in 
none of these undertakings can be foreseen the great 
extension of British trade. They will all be upon 
foreign soil, and however their execution may be aided 
by English capital, foreign and probably rival nations 
will derive the greater benefit from them. 

The question as to what is to be the future field of 
employment for British enterprise and British capital, 
beyond that engaged in the ordinary settled trade of 
the country, can of course be solved only by time. It 
is by no means a hopeless one, although it is certainly 
attended with much anxiety. No one fears that 
England will lose her existing trade, but it would be 
a great national humiliation were any other European 
nation, favoured by superior opportunities, to yet take 
rank above her as a commercial and manufacturing 
power. This may be most unlikely, but it is absolutely 
certain that, while we are at present standing com- 
paratively at rest, other nations are making rapid 
advances. We have an abundance of iron and of coal, 
but whatever may be the prospect of the ultimate ex- 
haustion of these minerals in other countries, there 
is enough in France and scattered throughout Europe 
to suffice for the demands of a prodigious trade for 
generations to come. Practically we have no monopoly 
of these great elements of productive industry, nor 
have we longer, perhaps, any monopoly of skill, and 
assuredly none of capital, and in the point of cheap 
labour we are slicebtediy beaten by the Continental 
nations. 
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A Handbook of Practical Telegraphy. By R. S. Cuiury. 
London: Longmans. 
(Ssconp Notice.) 

Mr. Cutter adopts Javanett’s theory of the function 
of the earth as a part of the circuit. It was at one 
time imagined that the earth completed the circuit 
precisely in the same manner as a return wire, only 
that it offered no resistance to the passage of the cur- 
rent. Many think so still. The arguments to the 
contrary are by no means conclusive. The explana- 
given is purely hypothetical. The theory is, that when 
the extremities of a circuit are connected to the earth, 
which is an infinitely large conductor, their respective 
tensions are diffused in all directions without pro- 
ducing any appreciable tension in the earth itself, so 
that the current will continue to flow. We are of 
opinion that the earth figures a great deal too much 
in the explanation of electrical phenomena. It is a 
great petted monster that has been too much fondled 
by philosophers of all ages. The fallacy of its sup- 
mee functions has been fully exposed by Mr. F. C. 
Vebb, in his book on electrical accumulation. The 
earth simply acts as an enormous conductor of infinite 
dimensions, with which, however, it is very difficult to 
make a good joint. But once make that connexion, 
and keep it good in the way Mr. Culley points out, 
and all difficulty vanishes. 

Magnetism and electro-magnetism, galvanometers 
and electro-magnets, occupy the third part, and are very 
succinctly and clearly dealt with. 

The very difficult subject of induction occupies part 
the fourth. 

“161. If two lengths of 100 miles, or more, be placed on a 
dry floor, and if a needle instrument be inserted between each 
length, and one at each end, so as to form a circuit, when 
signals are sent in the usual manner, all the needles will move 
sensibly at the same time, sharply and distinctly. 

“ But if the wire be put in water, or buried in the ground, 
and the circuit be completed through the earth in the usual 
way, the needle at the battery end will move immediately the 
handle of the instrument is turned; the second needle will not 
move at the same instant, but a perceptible time afterwards; 
the third needle later still; and so on, choning that the current 
now travels more slowly than before. 








changes are impending in our foreign commerce. 
Within a very few years the largest ships will be able | 
to cross the Isthmus of Suez, and the direct route | 
from London to China will be vid New York, the Pacific | 
Railway, and the Transpacific steamers. But will) 
either of these changes in the means of our distant 
communications be especially beneficial to England? | 
Or rather will not France (as the foster-mother of the! 
Suez Canal) and the United States derive the greater | 


“When the handle is caused to break battery contact, and 
put on the earth, a discharge will take place, and the needles 
wiil fall back one after the other, commencing with that at the 
battery end. 

“162. To use a homely illustration, it may be said that we 
must jill (charge) the wire with electricity before a signal can 

sent, and to reverse a signal we must empty it, and refill it 
with the opposite electricity. A suspended wire soon empties 
itself, a portion of its charge escaping at each support; but a 
well insulated buried wire cannot part with its charge anywhere 
except at the two ends. Hence a slightly leaky buried wire 
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THE CENTRAL PACIFIC RAILWAY OF CALIFORNIA. 
MR. SAMUEL S. MONTAGUE, CHIEF ENGINEER. 
(For Description, see Page 80.) 





No. 5. 
: 50 . No. 6, 
Trestle at Secrettown, 1000 ft. long, and 50 to 90 ft. high. First Trestle in Clipper Ravine. 
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No. 8. 
American River and Cajion from Cape Horn: river 1400 ft. below rail level. 
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No. 10, 
No. Hydraulic mining at Gold Run, ° 


9, 
View near Dutch Flat. 
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No. 11. na 
Green Valley and Giant's Gap, 1500 ft. below railroad. Crystal Lake, 14 miles from the summit of the Sierra Nevada and 91 miles 
from Sacramento. 
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can be worked faster than one which is perfect, and along and 
very perfectly insulated suspended wire would probably retard 
the extremely rapid signals of an automatic telegraph. 

©163, Induction is thus the cause of prolongation of current 
and retardation of signals in cables and underground wires.” 

There is perhaps no branch of electricity so little 

understood, or so difficult ‘to convey to the non-pro- 
fessional reader, as the effects of induction upon the 
transmission of currents of electricity. Mr. Culley 
does not enter deeply into the question of the velocity 
of electricity. He could not well do it in a hand- 
book. It is an abstruse question that requires the use 
of mathematics to develop fully. The theory of the 
subject possesses this anachronism, that while it 
demands the conception of the infinite and indefinite 
velocity of electricity per se, it shows the finite and 
definite speed even to a walking pace of working 
electric currents. The inelliinnaiiedl development of 
the theory by Sir W. Thomson has received the most 
ample confirmation in practice by our leading elec- 
tricians. Indeed, there is, perhaps, no instance in the 
applied sciences where the pure inductive reasoning 
of the mathematics has led to such grand practical 
results. Practice almost universally leads to theory, 
but in this instance theory has led to practice. 

Atmospheric electricity, earth-currents, or deflexions 
as they are sometimes called, are carefully described. 

“175. Occasionally, especially during the aurora borealis, strong 
currents, sometimes steady, at other times changing from posi- 
tive to negative very rapidly, appear in the wires. These 
currents are not caused by atmospheric electricity, for they 
cease if a wire be disconnected at one of its ends, and they 
appear equally in buried and in suspended wires. They seem 
rather to be caused by currents flowing from one part of the 
earth to another, whigh enter the wires by one of their earth 
connexions and leave them by the other. 

“Lines running N.E. and S.W. are most frequently affected ; 
lines lying N.W. and §.E. are not often disturbed, and, if 
affected, the currents are weak. It seems, also, that the direc- 
tion in which the current flows changes with the hour of the 
day, so that one line may be more strongly affected in the morn- 
ing, another in the afternoon. The current has frequently been 
seen to leave one circuit and to appear upon another previously 


ree. 
‘6176. The direction of the circuit is not determined by the 
actual course of the wires, but by that of a straight line drawn from 
one extremity, or earth-plate, to the other, modified by leakage 
to earth from bad insulation or faults. These currents are 
almost always passing, but it is only occasionally, during what 
are called magnetic storms, that they are sufficiently powerful 
o affect the telegraph, except in interfering with tests for the 
resistance of the wires, The currents are sometimes as power- 
ful as that from eighty cells of the battery on short circuit, and 
will give sparks. They have a direct effect upon the magnet 
without the aid of a conducting wire, so that the delicately 
= magnets of a magnetic observatory are moved by 
em. 


There isa long chapter devoted to insulation, the 
purport, value, and method of examining and testing 
insulators, whether for aérial or subaqueous purposes. 
The construction of a line of telegraph, whether over- 
land, underground, or submarine, the methods of test- 
ing for faults and determining their position, receive 
ample illustration. A description is given of the 
different instruments used for the transmission of 
messages, viz., the small instrument, double and single, 
the Morse printing, with all its recent improvements 
by Digney and Siemens, single and double current 
working, open and closed circuits, sound apparatus 
like Bright’s bells; Barns’s ink-marker, switches and 
commutators, relays and translators, e¢ hoc genus omne. 
The work ends with an appendix containing notes, 
formuls, and tables on many valuable and useful points. 
Indeed, the volume is one of those that is valuable both 
to the tyro and the adept, to the student and the pro- 
fessor, to the man as well as the master. The tables 
at the end make it a most valuable work of reference, 
and it fills a void that very much required filling upon 
the table of the telegraph engineer. 








Tue Bar or THE Mississrpr1.—A company has been formed 
to remedy the obstacles which the bar of the Mississipi offers to 
navigation. The system which this company proposes to apply 
for the relief of ships consists of an apparatus of caoutchouc 
forming a kind of floating dock, which will be manceuvred with 
the aid of two tugs. The company hopes by this means to 
raise to the extent of 8 ft. ships drawing 20 ft. water, and to 
enable them to get over the bar in less than three hours. The 
company has obtained from the legislature of Louisiana a 
privilege of four years on condition of commencing operations at 
once. The state named has carried out recently certain dredging 
works at the mouths of the Mississipi, which have opened out a 
channel of 18 ft. water; but the works having ceased, this 
channel has — to fill up again, showing that dredging 
operations must be continuous in order to be of any service. 

Tue Istanp oF Oraro.—In connexion with a line of 
steamers recently established between Wellington (New Zea- 
land) and Panama, it may be noted that the company concerned 
has established a coal dep6t in the island of Oparo, about nine 
days’ run from Wellington. The vorage lasting about twenty-seven 
days, coal occupies a considerable space on board the steamers, 
and it will be very advantageous to put in at , which 


possesses an excellent anchorage. The island, which is healthy 
and mountainous, contains only 500 inhabitants, It was dis- 
covered in 1791 by the celebrated Vancouver. 





VAESSEN’S TANK LOCOMOTIVE. 


WE give, on page 90, a longitudinal section and plan of a ten- 
wheeled tank locomotive, constructed on M. Vaessen’s system, by 
the Société St. Léonard, of Liége, and exhibited by them at Paris. 
This engine is similar in its general arrangement to those built by 
the same makers for the Isabelle II. (Alar-del-Rey and Santander) 
and Liégeois-Limbourgeois railways, and its main peculiarity 
consists in the means adopted for enabling it to traverse sharp 
curves with facility. As will be seen from the engravings, the 
engine has six coupled wheels, with a four-wheeled bogie in 
front; and the trailing-wheels have a lateral play allowed them 
of about $ in. on each side of their central position. The bogie- 
frame is connected to the main frame of the engine in such a 
manner that it can not only rotate on its central pivot, but can 
also move laterally so as to adapt itself to any curve on which 
the engine may be placed. The arrangement of the connexions 
between the bogie and main frames is shown to an enlarged 
scale in the annexed Figs. 1,2, and 3. By nee these 
figures and the longitudinal section on page 90, it will be seen 
that the bogie-frame carries a socket, in which the pin, O, fits, 
this pin forming the pivot on which the bogie turns. The pin, 
O, however, is not fixed to the main frame of the engine, but 
secured in the hind end of a link or radius bar, M, which is 
3 ft. 33 in. long, and the front end of which takes hold of a pin, 
N, fixed to a strong transverse stay extending across the front 





end of the engine under the smokebox. The hind end of the 
radius-bar is widened out as shown in Figs. 2 and 3, and the 


FIC 


ft. in. 
Diameter of tubes (external) 0 2 


Heating surface: tubes ... _... 1220 square feet. 
firebox... oo 107 yy ” 
966 a ee RE ee 
Pressure of steam ... «+» + 104 1b. per sq. inch. 
Contents of tanks... ooo +» 1430 gallons. 
Weight of engine, empty ... _.. 36 tons. 
~ » in working order: 
se » on coupled wheels 37 tons. 
~ »» 00 bogie ... a. ae 
Total = w oo 48 


As will be seen by the plan, the valve-chests are placed above 
and outside the cylinders; and the valve-gear is of the Wal- 
schaerts kind. We gave an engraving of it on page 33 of the 

resent volume. The front and hind pairs of coupled wheels 

ave their springs arranged over the axle-boxes in the usual 
way; but the middle pair of wheels are without springs, the 
spring pins resting on the tops of their axle-boxes, each 
bearing against the underside of a short beam, the ends of which 
are connected by links to the ends of the compensating beams, 
shown in the longitudinal section, the other ends of these beams, 
being coupled —— to the springs of the front and hind pairs 
of coupled wheels respectively. 
i@' The feed-water is carried in a pair of side tanks, which extend 
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upper side of this widened portion is fitted with two pairs of 
double inclines, SS, which bear against corresponding inclines 
fixed to the underside of another transverse stay, as shown in 
the longitudinal section and in Fig. 3. The pin, O, can thus 
move laterally, its movements being governed by the radius 
link, M, and the inclines, S. The trailing-axle of the engine has 
a lateral, but no radial, movement, the side play being permitted 
by making the axle-box guides 1} in. narrower than the recesses 
in the axle-boxes in which they fit, and the movement being re- 
strained by double inclines fitted to the top of each axle-box in 
avery similar manner to that adopted in the case of Mr. Burnett’s 
St. John’s-wood engines, which we illustrated and described last 
week. The trailing crank pins have spherical bearings. 
The principal dimensions of M. Vaessen’s engine are as fol- 
lows: ft. in. 
Diameter of cylinders 1 64 
Stroke ” eee ove eis ino 
Transverse distance between centres of cylinders... 6 a 
Inclination of cylinders ave eel in 8} 
Length of connecting-rod between centres... 
Diameter of coupled wheels 
Diameter of bogie wheels ... ove 
Extreme centres of coupled wheels... ove eee 
Centres of two hind pairs of coupled wheels... 
Centres of bogie wheels... eve eve 
Total wheel base... ose obs ese ote 
Vertical diameter of barrel of boiler (smallest plate) 
Horizontal _,, es m ak a 
Height of firebox at front ... bad gop 
” at back 
Width attop a 
” at bottom 
Le inside 
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from about the middle of the length of the firebox to the smoke- 
box, the spaces between the hind ends of these tanks and the 
footplate being used as coal bunkers. The boiler is fed by a pair 
of injectors placed on the top of the firebox casing, as shown 
in the longitudinal section. The draw-hook at the hind end of 
the engine, instead of being attached to the trailing buffer-beam 
as usual, is coupled to a long drawbar, A, which is cranked 
downwards, and is connected at its front end to the pin, B, 
which passes through a transverse stay carried across the engine 
between the front and middle pairs of coupled wheels. The 
pull is thus taken from a point near the middle of the length of 
the engine. 

The firebox casing is of the flat-topped form now becomi 
common on the Continent, and the crown of the firebox is 
stayed to the top of the casing in a similar manner to the sides. 
The sides of the casing above the level of the firebox crown, 
are tied together by numerous transverse, as shown by the 
longitudinal section; and the back plate of the firebox casing, 
and the smokebox tube-plate are strengthened by gusset-stays. 
The remaining details do not require any special description. 








A Srrance Tevecrapuic Freax.—A few weeks ago a 
couple of wires on the New York Central Railroad began to act 
very unreasonably. At ten o’clock in the morning they would 
“ strike work,” and resume at four in the afternoon. A careful 
examination of the line produced no result. The superintendent 
himself looked into the matter and saw nothing. It was a com- 
plete puzzle. An old Albany operator, however, was more suc- 
cessful. About sixty miles west of that city he found a point 
where the wires passed over the roof of a building, almost 
touching it. As the sun rose the wires fell, and at twelve 
o’clock they lay snugly together on the tin roof. As the sun 
fell they cooled and rose, and by four o’clock they were in their 





proper positions. Of course the trouble was rectified. 
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FRIDAY, AUGUST 2, 1867. 
MECHANICAL ENGINEERING. 


At one time during the mania for limited-hability 
companies there was a general readiness on the part of 
investors to share in the supposed large profits of old- 
established mechanical engineering firms. Of the 
concerns, however, taken over by companies, but few 
have paid fair rates of dividend, and a number are 
being wound up. Unless united with special skill (in- 
trinsic, if not publicly acknowledged) or with singular 
commercial tact, or unless based upon some distinguish- 
ing, exclusive, and profitable .specialty, mechanical 
engineering does not offer a promising field for the 
investment of money. The merchant can employ his 
capital in a hundred different ways, and can often 
“turn it over” in a day or in a week; but the 
mechanical engineer must first lock up a large sum in 
special plant, and although a marine engine, a locomo- 
tive, a planing-machine, a turbine, a loom, and a 
piece of ordnance might be supposed, by others than 
mechanics, to employ much the same class of machinery 
in their production, each really requires a distinct 
class of buildings and tools, and, what is more, a 
special class of workmen, and if orders fall off in the 
particular class of work for which these are adapted, 
the engineer must work short time or shut up 
altogether. The workmen, too, require great care in 
their selection, and are generally ready to strike upon 
every opportunity. Starting fresh in business, and 
especially if his factory be devoted to a class of work 
not yet widely known, the engineer is bound also to a 
heavy and constant expenditure in advertising and 
in agencies. And few men are more exposed to 
the effects of those periodical vicissitudes in trade, 
which, reaching so widely, peculiarly affect the specula- 
tive and enterprising classes with whom the mechani- 
cal engineer has perhaps more than an average deal- 
ing. 

To gain a name for excellence of workmanship, a 
name widely recognised in public as well as in the 
trade, is of immense value ; but this oftener takes many 
years, and, however worthy the ambition of the true 
mechanic, the prospect is not one inviting the invest- 
ment of capital with a view to early and extensive 
profit. There must be a novelty of some kind to start 
a business successfully, the novelty must be intrinsi- 
cally good, and the engineer must know how to push 
it—forthe bestinvention requires pushing—and he must 
know, too, how to keep it as much as possible in his 
own hands. Boulton and Watt’s steam-engine was 
such a novelty, and it was well pushed, too. Roberts’s 
self-acting mule established the prosperity of the Atlas 
Works, Manchester, and Giffard’s Injector has con- 
tributed greatly to maintain it. Bullough’s loom 
patents have returned hundreds of thousands of pounds 
in profits to the,exclusive makers. Nobody had a 
monopoly of locomotive-making; but had George 
Stephenson known of, and purchased and defended, 
Neville’s patent (of 1826) for the multitubular boiler— 
and ae English locomotive made from the time of the 
Rocket down to 1840 was aclear infringement of that 
patent—the Newcastle works would have become well- 
nigh a mint to the Stephenson family. Who can 
analyse the wonderful success of Mr. Penn as a marine 
engineer, and how it is that he has so long earried 
the Admiralty in his pocket? Even in his case, 




















although he was not the first to make either the 
oscillating or the trunk-engine, he made both his own. 
And had he not been a big-hearted man, and allowed 
everybody, on payment of a moderate royalty, to use 
his wood bearings, he would have had the whole screw 
steam-shipping interest at his feet. In the hands of a 
selfish engineer, one having Mr. Penn’s other advan- 
tages and opportunities, this single invention might 
have paid five millions, since it virtually carried with 
it a monopoly of all screw-engine building. Look at 
John Brown, of Sheffield. He, too, took up a novelty 
before any other ironmaster (with all there was in the 
papers about La Gloire) had got his eyes open. True, 
there was no patent for armour-plates, but there was 
a virtual monopoly in the very magnitude and cost of 
the plant for making them. What a business has 
Clayton, Shuttleworth and Co.’s become! Here is a 
single firm which has built nearly eight thousand steam- 
engines within the last twenty years. They hit off the 
favourite familiar locomotive type just at the time 
when the farmers were beginning to think of using 
steam. In their particular trade no other firm can 
ever have another such opportunity, and surely 
none could have improved it better. And they, too, 
have a patent, for a simple common-sense thing, 
viz., placing the cylinders within an upward extension 
of the smokebox, and so keeping them hot, and this, 
with the help of a little jockeying, enables their engines 
to work more expansively than others in the Royal 
Agricultural Society’s trials, and thus, as at Bury, a 
fortnight ago, to carry off the first prize. But it would 
be idle to pretend that the extraordinary success of 
the great Lincoln firm is due to this mechanical expe- 
dient, for they have thrived irrespective of agricultural 
shows, and in virtue of priority, good work, the per- 
fect organisation of their factory, and to the thorough 
publicity which they have obtained for their produc- 
tions all over Europe. Gwynne’s centrifugal, pumps 
afford another instance of the thorough success of a 
well-managed specialty. Although the late Mr. 
Appold is the putative father of all centrifugal pumps, 
m4 he took no patents, and large numbers of very 
successful pumps are still made in his name, Gwynne’s 
pumps are nevertheless believed to have paid their 
manufacturers nett profits of nearly 100,000/. 

There are many other successful mechanical engi- 
neering businesses, based upon special novelties, still 
growing up. Look at that of the Tangyes, in Birming- 
ham. Not many years ago the five brothers in this 
firm were working upon their father’s farm in Corn- 
wall. Now they have one of the most unique and 

erous factories in the kingdom, and the Cornwall 


ros 
Wor s are worth a day’s gee | to see. Their 
specialty has been hydraulic jacks and Weston’s 
famous pulley-blocks; in short, the most power- 


ful, concentrated, and simple mechanism whereby 
men may conquer that eternal and stubborn force, 
gravity. Tangye’s hydraulic jacks at last launched 
the Great Eastern, and these, almost their first job, also 
launched them on the tide of prosperity. Now there 
is not a more rising business in the kingdom, nor are 
there many works where such thorough commercial 
management is blended with equally thorough mechani- 
cal skill, tact, and ingenuity. How Aveling, too, has 
cut out the traction-engine trade for himself! He 
saw, what others iual to see, that traction engines 
must: be strong and simple ; and while the great lights 
of the profession were gravely discussing poor Boydell’s 
and Bray’s complicated giants, the price of each of 
which was nearly that of a railway locomotive, Ave- 
ling, with one or two patents for excessively common- 
sense dodges, was driving all other engines off the road, 
and now has hundreds of his own working in England 
and abroad. It is not too much to say that Aveling 
has done as much for road-tractiou as Fowler did for 
steam-ploughing. Chaplin’s steam-cranes afford another 
instance of a successful specialty ; but Chaplin had no 
monopoly of steam-cranes, and although some engi 
neers, with the same opportunity, would have estab- 
lished one, the trade is now divided by a num- 
ber of eager provincial firms, who would almost 
make us believe that they were the original 
and successful makers. Even in_ boiler-work 
Adamson has established the best practice, and ‘made 
his boilers a specialty upon which employers of steam 
power set a special value. Stiffened flue joints, 
drilled rivet-holes, and a variety of excellent . detail 
have given the Adamson boiler a name beyond that of 

rhaps any other maker; but Mr. Adamson has not 

n content to keep to boiler-making, but has been 
by turns a Bessemer steel maker, a blast furnace 
master, and an industrious patentee of various me- 
chanical contrivances. Even railway signals have 
given rise to a fine business, and there are few lines 
not now fitted with Saxby and Farmer’s ingenious 








apparatus, without which it is doubtful whether the 
in and out traffic of our ¢ metropolitan and 
junction stations could be worked at all, except with 
frequent accidents and constant delays. Not merely 
in mechanical construction, but in collateral branches, 
the mechanical engineer has the example of man 
businesses, founded on specialties and managed wit 
excellent tact and success. Chatwood’s safes, the first 
in which real engineering yous appears to have been 
applied to this branch of manufacture, are now, despite 
ehetr higher price, taking the place of the old sheet- 
iron oa le-iron boxes, wherever real security is 
an object. And it is encouraging to our profession 
to find such a common-sense innovation upon the 

rejudices of an old crusted trade, and of the 
jog-trot purchasing class who so commonly 5 by 
venerable precedent, to see a “live” safe and loc 
engineer making his way so well. Even the plumbago 
crucibles, although not exactly engineering works, are 
great helps in certain most important branches of me- 
chanical engineering.. This branch of manufacture 
has been made the came A of a spirited firm, the 
Patent Plumbago Crucible Company, who have taken 
pains to make the metallurgical public fully acquainted 
with the merits of their productions, and there are but 
few large steel and brass founding establishments 
which do not now employ plumbago exclusively in pre- 
ference to clay crucibles. 

We might. go on enumerating scores of successful 
businesses, each based upon some specialty, which are 
now rising into wealth and importance, such as have 
been long enjoyed by certain older houses who made 
their name = tot ageneration ago. And yet among 
the great number in business, how few have the wit to 
recognise a good thing when they see it! How man 
believe that we should go on making, buying, and sell- 
ing exactly what has been made, bought, and sold for 
years before! Alas! how rare is the faculty of 
méchanical judgment! How few, among the thou- 
sands who can so readily follow are able to lead, or 
even to discern what, when grasped in right hands, 
may be able to lead! And is it widely believed that 
successful engineers thrive by luck alone P—that they 
merely draw lucky numbers in the lottery of trade and 
invention? Those who thoroughly know the success- 
ful engineers will not believe this, for they will have 
evidence of such engineering discrimination as must 
convince them, if their minds are open to reason, that 
nothing short of the highest human prescience could 
have schemed and adopted and worked out those in- 
ventions which have benefited mankind even a thou- 
sandfold more than they can have benefited their most 
successful proprietors. 








THE RODMAN GUN AT SHOEBURY. 


We have at last had a trial of the 15-in. American 
cast-iron gun against 8 in. solid armour, with the 
Warrior backing, and we are glad to say that the gun 
has been thoroughly defeated. The distance, too, was 
but 70 yards. On Wednesday week it was fired with 
battering charges of 60 lb. of the coarse-grained 
American ple and with cast-iron spherical shot of 
453 lb., and on one discharge with a15 in. ball of steel, 
weighing 498 lb. The former shot indented the plate 
about 4 in., ‘and buckled it, in one case 5 in., and in 
another only 1.6 in., while. the steel shot indented 
the plate 8.2 in., and buckled it 1.4 in. There was 
no penetration, and in reality had there been men 
standing directly behind the target, and in the line of 
fire, or at any point on either side of this line, they 
would have been unharmed. This is the target, it 
is to be remembered, which the 9 in. muzzle-loadin 
rifle gun, firing Palliser shell, with 43 lb. of English 
powder, can just penetrate, the rifle gun weighing but 
124 tons, while the Rodman weighs 194 tons. 

In firing, however, at the 8in. plate the Rodman 
has not quite done its best, for the initial velocity was 
considerably below that attained with the same shot 
on the former or preliminary trial on the 27th of June. 
On that occasion the gun was fired with both English 
and American powder, the latter, large grain, having 
five-sixths of the force of our own finer-grained powder. 
On that occasion a charge of 60 lb. of American powder 
gave the 453 lb. shot an initial velocity of 1210 ft. per 
second, and a charge of 50 1b. of English powder gave 
a velocity of 1214ft. But on the fast trial 60 lb. of 
American powder gave only 1170 ft. per second initial 
velocity to the same shot, and as the work put into 
the shot is as the square of the respective velocities, 
the last trial gave about 6} per cent. less work, for 
the same charge, than the first. This difference, ob- 
viously, is not a great one, and although it shows a 
probable deterioration of tle powder by keeping, it is 
evident, from the result of the last trial, that even had 
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the full former initial velocity been attained, but little 
more injury would have been done to the target. 
Indeed, we pointed out more than a year ago, in 
reply to Captain Eriesson (page 346 of our first volume), 
that even a 20 in. shot, fired with 100 lb. of powder, 
could not be expected to go through a good 8 in. 
plate protected by proper backing. __ 

The 15 in. cast-iron gun was not designed to punch 
8 in. plates, if indeed it was designed with reference 
to armour-clad ships at all; but we have been so often 
told by believers in the American system of ordnance 
that this gun would send its shot through anything we 
could put against it, that it became a matter of real 
interest that the trial should be made, and we proposed 
that it should be made against the Royal Sovereign, at 
the time when the Miantonomoh was in our waters 
last year. Of course the system of large smooth 
bores does not necessarily involve. the use of 
cast iron for the gun, and were a wrought-iron 
15in. smooth bore made strong enough to fire a 
498 lb. steel ball with, say, 83 1b. of English 
powder, or one-sixth charge, and taking the value of 
each pound of powder as but 170,000 foot-pounds, 
which is hardly up to the average, we should io an 
initial velocity of 1348 ft. per, second, 6300 foot-tons 
of work (more than twice that of the 9 in, muzzle- 
loading rifle gun), and nearly 135 foot-tons of work 
pet inch of circumference, or one-half more than that 
of the 9 in. 250 Ib. shot fired with 43 1b. of powder. 
Still even with this advantage in vis viva, the 15 in. 
sphere might not pierce like the 9in. punch. But the 
a per square inch upon the chamber of the 

5 in. gun, when fired with 831lb. of powder, would be 
but slightly more than two-thirds that per square inch 
in the 9in. gun fired with 431b. of powder. Of 
course the larger gun would be at least one-half 
heavier, but the advantage of the lower powder pres- 
sure at which large smooth bores can be fired for a} 
given amount of work would seem to constitute-a 
great point in their favour. Thus we now make a 
13.3 in. gun which we call a 600-pounder, and we some- 
times fire it with 70 lb. of powder, and once or twice 
it has stood 901b. Yet with one-fifth heavier shot 
than we should propose (in steel) for a 15 in. smooth 
bore, it has 214 per cent. less sectional area, and the 
gun is further weakened by the rifle grooves. On the 
other hand, the 600 1b. bolt, if of Palliser chilled iron, 
would go through a target which the 5001b. steel 
sphere, impelled by the same charge of powder, would 
certainly fail to penetrate. But the 600-pounder 
might, us it has, fail at the fourth or fifth round, while 
the smooth bore might be good for very destructive 
work for 200 or 300 rounds. 

While we have now little to fear from the 15 in. 
cast-iron American guns, it is nevertheless evident 
that with our apparent inability to make very large 
rifle guns, there is much yet to be said in favour of 
smooth bores. 

The notes of firing with the cast-iron gun on 
Wednesday week are thus given : 

American 15 rn. Gun; Wetent or Gun, 19} Tons; 
Ranog, 70 Yarps. 

First Round.—American cast-iron round shot; weight of 
shot, 453 lb.; diameter, 14.885 in.; charge, 60 1b. American 
powder; velocity, 1170 ft. per second; work, 4290 foot-tons; 
work per inch of circumference, 91.7 foot-tons; indent, 4 in. ; 
buckled, 5in.; plate not penetrated. 

Second —Pontypool No. 6 cast-iron shot; weight of 
shot, 452.5 1b.; diameter, 14.89 in. ; charge, 601b. American 
powder; work about 4290 foot-tons; buckled, 1.6in.; total 
effect rather less than in No. 1 round. 


Third Round.—Firth’s steel round shot; weight, 498 Ib.; P 


diameter, 14.945 in. ; charge, 60 Ib. American powder; velocity, 
1154 ft. per second; work, 4440 foot-tons; work per inch of 
circumference, 94.6 foot-tons; indent, 8.2 in.; bucked, 1.4 in. ; 
we had seven radial cracks in it, and remained sticking in the 
plate. 

EnGuisa 91x. Gun; Wereur, 12 rons. 

Chilled iron shell.—Weight, 250 lb.; charge, 43 lb. English 
L. G. rifle powder; velocity, 1837 ft. per second; work, 3100 
foot-tons; work per inch of circumference, 110.9 foot-tons; 
depth of indent, 194 in.; diameter of hole, 11 in. 








TECHNICAL EDUCATION. 

Unper a well-organised system of English instruc- 
tion the French and the Germans have acquired, within 
a few years, perhaps all the knowledge, and certainly a 
very large proportion -of the experience, which had 
previously been reckoned as the exclusive possessions 
of our own engineers and manufacturers. Indeed, 
beyond the mere drudgery cf translation into French 
and German, we have n their most assiduous 
teachers. We have shown them everything, told 
them everything, and written out everything it was 
in our power to write, concerning our arts, in 
specifications published at an average cost of per- 
haps a shilling apiece at the Patent Office, in books 





like Dr. Ure’s, and Brande’s, and Bourne’s, and 
Truran’s, and Fairbairn’s, and Edwin Clark’s, and 
D. K. Clark’s, and in the published papers of our 
numerous professional institutions, and by exhibition, 
by comeiah explanation, by the instruction of foreign 
pupils in our offices and workshops, and by the sale 
of our best examples of machinery with the know- 
ledge that they were to serve abroad as models, we 
have done our best to place our foreign customers 
upon an independent footing, and thus to make them 
rivals of ourselves in many of our best markets. 
And we have found our pupils (once they were 
through with their revolutions and Continental wars) 
apt and studious, and they have certainly done no 
discredit to their teaching. 

From Watt’s discovery of the grand principle of 
separate condensation to the present day, we have 
had a century of English invention, of which the 
hundred years of useful and wonderful achievements 
have lent a lustre to our time, which history will 
yet place even above that of the classic genius of 
antiquity. Ours-has been the age of the genius of 
utility and philanthropy as distinguished from the 
genius of arms and of this taste. The astonishing 
frequency and value of our discoveries, unrivalled, 
nor indeed ever so remotely approached by foreigu 
inventors and discoveries, has undoubtedly established 
a faith among ourselves in the invulnerability of 
English practical genius; and it is but natural that 
we should still feel assured, in a great measure, of 
the continued supremacy of English invention and pro- 
ductive skill, although the two are wholly distinct from 
each other, and the latter, if not the former, may be 
acquired by the people of other nations, and that with 
comparative ease. And it is but natural that observ- 
ing people abroad, wishing to stand in our shoes, 
should analyse the principles of English invention and 
discovery more closely than we have possibly done 
ourselves. Hence it is that we now hear so much of 
foreign technical education, which has been, and now is, 
systemised instruction chiefly in the principles of the 
arts in which we are supposed to excel. 

Whether our own ms sane for technical instruc- 
tion are or are not inferior to those now employed 
upon the Continent, it is certain to practical minds 
that, with the thousand channels of publiaity now avail- 
able, no invention or improvement of real value can 
be made, either-here or upon the Continent, without 
its being soon known and adopted by all the industrial 
nations. If we go on inventing and discovering, we 
must now expect to see our inventions and discoveries 
bearing early fruit in France, in Belgium, and in Ger- 
many; and if the French, the Belgians, and the Germans 
should yet, as so far they have never done, show more 
original genius than ourselves, they will as certainl 
find us availing ourselves of all, that is really good, 
that they have achieved. We have no wish to under- 
value a knowledge of principles, but we are assured 
of this fact, that even among comparatively uneducated 
men, a successful resu/¢ becomes very quickly public, 
and that the means of attaining it are almost as 
quickly communicated. There is indeed no keeping 
such things secret. There is no doubt that the nation 
which continues to achieve original and great inven- 
tions, while retaining the power of working them out 
in successful practice, will enjoy a valuable prestige ; 
but as for the power of commercial competition, as 
based upon the mere cheapness of production, it would 
really matter little who made the inventions or im- 
rovements, so long as England enjoyed advantages 
im cheaper coal, or iron, or labour, or transport, to 
work them into goods. The conditions just named 
are, however, independent of invention, and with re- 
spect to them it is not impossible that the Continental 
nations are already upon an equality with us. As for 
invention itself, wide-spread technical education will 
not stimulate it. Our Royal Engineers have a better 
technical education than any other members of our 
profession, and yet we believe it does them no injustice 
to say that they have ne)her invented nor initiated 
new and improved practice. None of our professors 
of engineering in the various colleges or universities 
have given us inventions, unless it be Professor Ran- 
kine, who has provisionally protected a few impracti- 
cabilities, the examination of which has provoked 
wonder that so clever a man could scheme such silly 
things. We are not aware that any student of our 
technical schools—and we have several of them, for 
all thaj is said in one or two professedly technical 
publications to the contrary—has yet given-us a valn- 
able invention, not but that this may all come by and 
by. France, too, has long had her school of the Ponts 
et Chaussées, her Ecole Centrale, her school of mines, 


and her Conservatoire des Arts et Métiers, and we 
are really unable to point to a single invention of im- 





portance which has proceeded from either of these 
establishments or from any one taught at them. Nor 
are we reluctant to say that we believe that all tech- 
nical instruction is apt rather to chill invention, or 
possibly prevent it altogether, meaning as we do by 
technical instruction the imparted teaching of science 
and practice, in- the finite sense which nearly all 
teaching commonly implies. 

But would we deprecate technical instruction on 
this account? By no means. It is easily provided, 
often easily received, is always useful to the recipient, 
nay, invaluable to many who would otherwise remain 
for their lives well nigh inefficient and valueless 
members of the industrial community ; but we contend 
that it will never take the place of original genius of 
the kind which has made England and Scotland so 
famous for the greaé inventions, those which have 
revolutionised modern industry, if not society itself. 
We believe it to be indispensable that the true in- 
ventor shall be self-taught, and this country will 
always afford facilities for self-instruction in nearly 
every useful art known to man. It is rather to the 
student, individually, that technical education, so 
called, will prove valuable by bettering his own con- 
dition, while the advantage to the nation, although 
not infinitesimal, may after all be but slight. 








THE SOCIETY OF ENGINEERS. 

Mr. Hueues, M.P., has put a notice of motion on 
the paper, “to ask the vice-president of the Board of 
“ Trade whether a petition from the Society of Engi- 
“neers to her Majesty in Council, for a charter of 
“incorporation, had been referred by the Privy 
* Council to the Board of Trade for a report there- 
“upon; and whether the Board of Trade, on the 
** opposition of the Institution of Civil Engineers, had 
“reported that from the alleged similarity of the 
“name, ‘Society of Engineers’ and ‘ Institution of 
“ Civil Engineers,’ the charter ought not to be 
granted.” 

We shall no doubt know, in time for our next im- 
pression, what zs the report of the Board of Trade to 
the Privy Council as to granting the prayer of the 
Society of Engineers for. the rights of a_cor- 
porate body, in so far as these consist of the 
power of suing and being sued, and _ holding pro- 
perty of a moderate aunual value. With the ex- 
ception of these rights— and upon an ungracious 
refusal of a charter, they could of course be taken, at 
will, under the limited-liability or limited-partnership 
Acts—the real status of the Society would not be 
altered by the concession. It is now “The Society 
of Engineers,” and probably always will be. The 
members will never voluntarily change the name 
under which the Society has grown and prospered, and 
it is not likely that any other power will be called in 
aid for the purpose. The Society already enjoys a 
sufficient publicity, and this, of course, will be greatly 
increased by the ill-advised opposition of the Instita- 
tion of Civil Engineers to an obviously reasonable ap- 
plication for moderate pecuniary powers, and for these 
only —these being, moreover, the sole privileges 
enjoyed by the Institution of Civil Engineers in virtue 
of its charter. No mere refusal of these powers will 
alter the name of the Society of Engineers, which will 
still be held, as now, as a body wholly distinct from 
the Institution of Civil Engineers. In the Society of 
Engineers, as in the Institution of Civil Engineers, no 
moneys are applied to what, in ¢rades, are known as 
“trade purposes,” and yet it is merely because of this 
misdirection of their funds that trades unions are 
denied the power of suing and being sued. As no 
suspicion of such misdirection has been raised with 
reference to the Society, we feel assured that the 
prayer for a royal charter will yet be granted. 








THE CORLISS ENGINE. 

Tue discussion upon the Corliss engine, still going 
on in our pages, has so far led to little practical result. 
“€ Observer,” although we have our doubts whether he 
really knows more of the working of the engine than, 
apparently, he knows of its history, is nevertheless a 
skilf ul tactician, and he has led a spirited attack 
against it, and those who really have the credit of the 
engine to maintain in this country have done little in 
the way of giving facts or fitting arguments to save it. 
It is easy to say that, if it be good, the engine will 
work its way in spite of opposition ; but every man of 
business knows that plausible and public opposition to 
a new improvement really has great influence with the 
timid, who form the majority of the purchasing class. 
It is for this reason that we wish the engine in 
question had been more skilfully defended by its 
friends from the vigorous declamation of its opponents 
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—declamation which will be quoted and respected, too, 
by many who might otherwise have adopted these 
engines, and this notwithstanding that the declamation 
is easily answered, when competent engineers really 
address themselves to the facts of the case. 

There are a few leading facts bearing upon the 
whole question. In the first place, wliatever a few 
other engines may do here and there, it is certain that 
the majority of engines, with ordinary — valve 
gear, do not work their steam at the full boiler pres- 
sure upon the piston. And they waste a considerable 
amount of steam in their ports, and work also under 
the disadvantage of very considerable slide valve 
friction, and in many engines there is a considerable 
loss by compression. Again, they regulate their speed, 
when working under constantly varying loads, not by 
altering the expansion, but by throttling the steam, 
and this is necessarily attended, as we need not ex- 
plain, with a certain loss. 

Now, as compared with this, the Corliss engine opens 
its valves more quickly than they are opened in ordi- 
nary engines, po as a matter within our own and in 
some of our correspondents’ knowledge, admits steam 
of very near the boiler pressure upon the piston. The 
loss of steam in the ports is extremely small. Néarly the 
whole motion of the valves takes place while there is 
the same pressure upon both sides of them, and thus 
they work with exceedingly little friction. The exhaust 
valves are separate from, and independent of, the in- 
duction valves, and are set so as to allow of practically 
no compression. And the steam or induction valves 
are liberated at any part of the stroke (up to half 
stroke) by the governor, according to the speed, so 
that the speed of the engine under varying work is 
regulated by the expansion, and not by throttling. 
This, of course, is not new in itself; but Corliss effects 
the varying expansion with a nearly imperceptible 
strain upon the governor, and thus the engine can be 
kept to an almost absolute uniformity of speed, even 
under the greatest variations in work. We are speak- 
ing, not from any abstract consideration of the prin- 
ciples of the engine, but from an acquaintance of seven- 
teen years with its action. 

Now all these conditions are those of economical 
working. Not one is opposed to economy in the use 
of steam. They are worked out, however, by a valve- 
gear which, to look at it, is certainly complicated ; and 
thousands of engineers, before Mr. Pinchbeck or 
“Observer” had probably thought of the subject, have 
counted the joints of this valve-gear, and in many cases 
concluded that there were altogether too many of 
them. But a multitude of joints does not necessarily 
form an objection. There are hundreds of joints in a 
watch-chain, yet it will work on for years and give but 
little trouble, and merely because the strain is slight. 
And so, in the Corliss engine, the work upon each 
joint of the valve-gear is very little, since each valve, 
when moving over a partly opened port, is in equi- 
librium, and it has but very little motion after the port 





is closed. We can state from our own knowledge, as ! 
no friend of the Corliss engine appears able to supply | 
the information, that this valve-gear goes on for years | 
without giving trouble, and that its parts are all cheap 
of construction, and easy of renewal and adjustment. 
To call them “ rattletraps” is as unproductive of any | 
real conviction in the minds of those who ézow their | 
action, as it would be to apply the term “ rattlehead ” 
or “timberhead” to “ Ouearver™ himself. It is a 
term which had better been kept out of the discussion, 
and which but few, and these of the older school of 
engineers, now think of using. 

_ This valve-gear, while fulfilling the very first condi- 
tions of economy in the distribution of steam, is 
equally applicable to condensing and non-condensing 
engines, to high speed-and to slow-speed engines, and 
is wholly independent of steam-jackets, superheated 


steam, and much else that may go to make up addi- | PO 


tionally economical results. 

“Observer,” not, we are sure, from intention, but, 
more probably, because he has no knowledge of the 
history of the Corliss engine, treats it as if it were a 
mere experiment, of which the first public illustration 
had been made at the Paris Exhibition. So far from 
this, it has fought its way for the last eighteen years 
in the United States’ against much the same class of 
arguments as “Observer” now brings forward. It 
was originally introduced by its maker upon the con- | 
dition only that it should be paid for out of the saving 
of fuel effected by it over the engines which it dis- 
placed. This was the ease at several of the largest cotton 
mills inAmerica ; andwe happen to know that the parti- 
cular mills to which we refer are as complete in their con- 
struction and machinery as the very best in Lancashire. 
Against every phase of unbeliefthe Corlissengine steadily 
made way,and there are now many more than a thousand 











in use in the States, and we know, personally, nearly 
a hundred users of them who would on to account 

art with them. Mr. Corliss’s factory, at Providence, 
if not the largest, is one of the most complete in the 
world, and he and his engineers and agents are often 
in England to see our latest and best practice. All 
this forms a history which is not to be overlooked, and 
we have, besides, seven years’ experience of the Corliss 
engine in this country—at Messrs. Pirie’s great paper- 
mills, at Aberdeen. There are now, also, many at 
work here, and many more are building, and we never 
yet heard of one, once started, being taken down and 
replaced by another type. Those who are really in- 
terested in the subject will, we trust, watch the work- 
ing of these engines, and, as in that case they certainly 
will, pay correspondingly little heed to mere declama- 
tion against it. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Railway Matters.—Legislation on Railway Bills has been 
especially unfortunate for the Scottish railroads during the pre- 
sent session. The Bill for the Amalgamation of the Glasgow 
and South Western with the Midland was the first to undergo 
rejection at the hands of the House of Lords’ committee, after it 
had passed unscathed through the Commons, There is every 

robability that when brought in again next year it will suffer a 

etter fate. The expense incurred in the contest has been very 
great. The next and last most important railway project was 
the pre-preference scheme of the North British Railway Com- 
pany. It also met with thecoup de grace in the committee of 
the House of Lords. The liabilities of the company are 
1,875,000/.; and this sum it was proposed to raise in the shape 
of pre-preference stock. Permission was given by the com- 
mittee to issue 843,000L of debenture stock, and this may tide 
over the difficulties of this most unfortunate company. But the 
secretary of the company does not seem to think so; for in his 
evidence he said if the bill did not pass, there would be an imme- 
diate scramble on the part of the creditors to get what they 
could, and the company might virtually shut up. One wagon 
contractor had threatened to seize the company’s wagons if his 
claim was not settled. In the case of the Edinburgh, Perth, 
and Dundee branch, the creditors had at one time actually put 
up engines to public auction, and they also seized the wire-rope 
by which the trains were worked between the Waverley -bridge 
= Scotland-street station. This state of affairs cannot last 
ong. 

Opening of a New Slip Dock on the Clyde—Whether the 
Clyde Trustees do or do not proceed with the construction of 
the graving dock that has been talked of more or less fur the 
last twenty years, docks must be had if the port of Glasgow is 
not to be left behind by others. One has just been opined bya 

rivate shipbuilding firm, Messrs. A. and J. Inglis, at the Point 
ouse, where the Kelvin joins the Clyde, a mile or so below the 
harbour. It has been about eighteen months in construction, 
and on the day of the opening ceremony the Glasgow and 
Londonderry Company’s steamer Garland was taken up for the 
purpoge of being lengthened. The dock is so large that ships of 
2000 tons can be repaired with as much facility as at any other 
port. The following are the dimensions; Total length, 850 ft., 
and 450 ft. dry at high water; breadth between the wharves, 
57 ft.; main carriage, 150 ft. long, and can be lengthened to 
275 ft. The hauling power is supplied by an engine of 30 horse 
power. Mr. Alexander Thomson, civil engineer and architect, 
has superintended the undertaking, and the principal contractors 
for the works are Mr. David Mainvell, who did the excavation 
and piling, Messrs, A. More and Sons, who supplied the hydraulic 
machinery, and Messrs. Moses Cairns and Company, who sup- 
plied the heavy iron castings. By and by the Clyde will be 
well off in respect of dock accommodation. 
Jew Floating Railway Pier at Burntisland.—An under- 


| taking of no mean magnitude and difficulty has just been com- 


leted at Burntisland, for the North British Railway Company, 
iu the shape of a floating pier which has been in course of con- 
struction for the last two years. It is to supersede the pier 
which was erected seventeen years ago for the purpose of 
enabling the floating railways, as the large goods boats plying 
across the Forth, to and from Burntisland, really are, to ap- 

roach the line of railway, and have the wagons transferred on 
ome The pier commences about 330 yards east of the 
Burntisland passenger station, and extends for 1000ft. in a 
south-westerly direction, thus forming a harbour which is ac- 
cessible at all states of the tide. Some idea of the extent of 
the undertaking may be formed when it is stated that 115,000 
cubic yards of rock were blasted, and 53,000 cubic yards of 
earth and rubbish employed in making the embankment. The 
sea-wall is a substantial piece of work, the facings being com- 
d of massive whinstone blocks, 4ft. by 3 ft., and the pier 
itself is built on a rock foundation. The total cost of the works 
has been about 26,0002, but this is exclusive of the stone em- 
ployed, which was got on the company’s own property, and would, 
if sought elsewhere, have raised the expense to something like 
60,0002. Henceforth the trains of wagons will be so expediti- 
ously shipped that the operation will not exceed six minutes. 
The machinery for conveying the wagons from the railway 
sidings to the floating railways has all been constructed by 
Messrs. P. and W. McLellan, Clutha Ironworks, Glasgow; and 
the cradie or bridge from the line to the ship has been built on 
the most ingenious principle, rendering it almost impossible for 
an accident to occur in the transit of the wagons from the 
shore to the steamers. The works have all been constructed 
under the superintendence of Mr. John Leslie, C.E. 

Greenock : its Shipping, Sugar Trade, and New Harbour.— 
Some few days since there were no fewer than twenty-two vessels 
in Greenock with cargoes of sugar, besides others with timber 
and miscellaneous cargoes; and on one day there were as many 
as fourteen ships discharging sugar at once. So great has been 


the demand for harbour accommodation of late that the new or 
Albert Harbour had to be o 
were prepared for it. 


ned before the Customs authorities 
he increase of the Customs re- 


venue fur the port of Greenock, to the extent of upwards of 
200,0002.: last year, was almost entirely owing to the sugar 
trade, While Greenock is thus progressing so rapidly, its neigh- 
bour, Port Glasgow, is very dull; even its sugar refinery has 
been turned to some other use. A new sugar refinery is about 
to be erected in Greenock. It is to be fire-proof, and of a sub- 
stantial and ornamental character, and is to embrace all tbe 
newest improvements in arrangement and machinery for the 
saving of manual labour. Greenock has a sort of professional 
interest in the clipper ships that are engaged in the China tea- 
trade, and therefore the result of the race at proares in progress 
is looked forward to with some anxiety. The Maitland was 
towed out from Foo-Chow-Foo on the 31st of May, and got to 
sea on the 1st of June. The Serica left the next day, and the 
Taeping, Fiery Cross, and White Adder left on or before the 
6th of June, and others were to follow in a few days. ‘The most 
important shipbuilding contract of the last week or two is one 
made by Messrs. Caird and Company, who are abont to lay down 
the keel cf a screw-steamer of 2800 tons for tho Hamburg and 
American Steam Packet Company, to be employed in the Ham- 
burg and New York trade. 

The White Sea Shipping Disasters —The Montezuma trans- 
port, one of the ships sent out to Archangel by the British 
Government on the Ist of July, has just returned home. She 
landed at Dundee, rather than Aberdeen, on account of the 
great danger from the heavy sea prevailing at the last mentioned 

rt. Amongst the British vessels lost in the White Sea six 

ailed from Aberdeen, and the rest belonged to other ports on 
the east of Scotland and England, Captain McDougall brought 
home in the Montezuma 131 sailors, one woman, and two 
children. 

Agricultural Shows.—The Royal Northern Show of stock, 
implements, &c., has just been held at Aberdeen, and the High- 
land Society’s Show is at present being held in this city. ‘There 
is au unusully good display of agricultural machines and im- 
plements of various kinds, but the details must be held over till 
next week. 








Tue Royat Cornwatt Poryrecunic Socirry.—The 
thirty-fifth annual exhibition of this society will commence on 
Friday, the 23rd inst., at Falmouth. Medals and prizes in 
money will be awarded to the following objects: machinery and 
models, mechanical and other scientific inventions and improve- 
ments, specimens of naval architecture, natural history, scienti- 
fic papers, speci of or tal art, and to all objects of 
interest connected with mechanics, science, and the fine and 
industrial arts, which are considered deserving by the judges of 
the various departments. | This exhibition, being the only one of 
the kind in the west of England, and having been established 
for upwards of thirty years, affords an excellent opportunity for 
making known the merits of inventions, &c., throughout the 
district. Objects intended for exhibition or competition should 
be forwarded so as to reach Falmouth not later than Monday, 
August 12th, after which no space can be guaranteed. Mr. J. 
C. Stephens is the assistant secretary, and his address is the 
Polytechnic Hall, Falmouth. 

Tue Bricuton New Srock.—With the old shares at 49, 
the Brighton shareholders last week sanctioned the issue of one- 
and-a-quarter millions of new shares at 45. ‘This might have 
been regarded as a depreciation of nearly a quarter of a million 
upon the 5,400,0002. of old shares; but, so far from this, the 
new shares are actually being sought at 3 premium, or within 
1 per cent. of the market price of the old shares. Even this is 
a crumb of comfort in these dull times. Our home lines get no 
mercy from Government; but the East Indian: Railway Com- 
pany is just out with a million of guaranteed 44 per cent. deben- 
tures, with five years to run. 

Srerne’s PNeumMatic Burrers.—It may not be widely 
known that india rubber, when pressed strongly against brass, 
adheres to it so tightly that the rubber may be itself torn with- 
out detaching it from the brass. Mr. Sterne, a New York engi- 
neer, takes advantage of this affinity, and forms a buffer spring, 
with numerous plates of brass, ana intervening and cohering 
rings of india rubber. When compressed, the air, enclosed by 
the rings, also offers a certain resistance. Mr. Sterne’s buffers, 
of which we intend shortly to give an illustration and more com- 

lete description, have given great satisfaction on the Great 

estern and the Metropolitan railways. Mr. Armstrong has 
adopted them for his whole line, aud Mr. Burnett is now having 
thein applied to fifty new carriages building for the Metropolitan 
Railway. 

Tue ATLANTIC TELEGRAPH.—It cost 11,0002 to repair 
the break of a few weeks ago in the Atlantic (1866) cable in 
shallow water, 24 miles from the Newfoundland end. The 
cost, of course, was in sending out an expedition all the way 
from England. ‘The last break is 50 miles out, and in at least 
100 fathoms. What caused it? An iceberg, a wreck falling 
across it, surely not an anchor at this depth? It is clear, from 
the sudden failure of the cable, and from its exact resistance 
indications, that the injury is mechanical, and not a failure from 
natural causes of the insulation. ‘The western ends of the two 
cables will need careful watching, and a repairing steamer 
should be, and no doubt soon will be, kept constantly stationed 
in Heart’s Content Bay. 

Pero, Betrs, ANt) CRAMPTON.-—It is not without a sense of 
national humiliation that we contemplate the failure of a house 
which is identified with some of the grandest mechanical achieve- 
ments of the erry century. Perhaps no one, except Mr. 
Brassey, has filled so high a position among English contractors 
as Sir Morton Peto. Not only throughout Europe, but in 
Canada and other parts of the world, he will always be remem- 
bered as a leading pioneer of the railway system, and a pres 
master in the art of copalsing labour. His fall has probably 
been as severe a shock to public confidence, in its own way, as 
that of Messrs. Overend and Gurney. It remains to be seen 
whether the lesson to be derived from it will be equally laid to 
heart. That lesson is the essential unsoundness of * contractors’ 
lines.” —Times. 

Wuar witt THEY Buy?—The House of Commons will 
adopt the report of their select committee, recommending pur- 
chases, to the maximum amount of 25,0001. of objects of art 
and science from the Paris Exhibition fur the South Kensington 
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THE ENGINE TRIALS AT BURY. 
Tue Royal Agricultural Society has published the fol- 
lowing reports of the judges upon the portable and fixed 
steam-engines tried at Bury : 


it was entered, and for which the weights had been exactly 
adjusted on the brake. This augmented time was called 
the “ mechanical time,” and it is the time only (in hours) 
by which the 14 1b. of coal per dynametrical horse power 
in the first series of trials, and the 6%1b. in the second 


SINGLE-CYLINDER PORTABLE STEAM-ENGINES. 









































No. of | srorse Getting up Steam. Coal bol 
Names of Exhibitors. | woh — Power of | r | Price,} Remarks. 
_ logue Engine. | Time taken} Fuel Burnt ark Ib. orse- 
. in getting | in getting up Power. 
up Steam. Steam. 
Coal. | Wood. 
Ib. Ib. £ 
Holmes and Sons __... ° 146 | 38472 8.55 z & 41 8 50.67 5.92 225 
Burrell, C. ... eee «| 134 3063 8.10 - on 56 8 68.24 8.42 250 ? 
Clayton and Shuttleworth ...) 256 | 4733 8.10 58 44 8 28.02 8.45 220 | Ist prize, £25 
Brown and May eos eco] 257 4747 8.10 ee 36 8 45.12 5.56 210 |Highly com. 
Barrow and Carmichae eo] 242 | 4613 7.20 41 8 48.12 6.68 195 | - 
Reading Ironworks Company | 114 | 2507 10.00 58 48 8 41.23 4.12 240 | Highly com. 
Ruston, Proctor, and Co. ...| 250 | 4676 9.50 ea 85 8 61.78 6.50 210 |Commended. 
Marshall, Sons, and Co. e| 244 4621 7.80 ts g 48 8 47.10 6.03 230 
Underhill, W. 8. ove «| 170 4092 6.40 Se 43 8 67.03 10.47 180 
Ransomes and Sims ... .| 150 | 38555 10.00 =eé 44} 8 49.48 4.94 260 
Allchin and Son ee eee} 270 | +4780 8.10 “ss 40 8 41.64 5.14 215 
Nalder and Nalder_ ... ee] 272 | 4787 6.40 =3ee 33 8 54.82 8.56 195 
Tuxford and Sons... eoe| 247 4639 8.10 = 52 8 $1.57 3.89 220 |2d prize, £15. 





Joun Goocn. 
F. J. BRAMWELL. 
Jas. Easton. 


DOUBLE-CYLINDER PORTABLE STEAM ENGINES. 





























No. of ee Getting up Steam. Coal Coal 
Names of Exhibitors. _ ¢ — Power of 5 oy payer Price. | Remarks. 
tan) cone, | Engine. Time taken| Fuel Burnt in} “9y" "| power 
—_ in Getting | Getting up . ‘ 
up Steam. Steam. 
4 > Coal. | Wood. 
at 2. Ib. Ib. £ 
Clayton and Shuttleworth ...) 256 | 4732 15.12 |2o5° = 554 8 55.98 3.70 310 |Lst prize, 25/. 
Brown and May ule oat “aan 4746 12.50 |S es. = 67 x 66,07 5.28 260 | Highly com. 
Ransomes and Sims ... ...| 150] 3553 | 1512 |_ 2882! 73 8 | 63.52 | 4.20 | 350 [2nd prize, 152 
Tuxford and Sons ee| 247 4641 | 1422 |q'e*— | 78 8 61.55 4.382 355 |Highly com. 





Joun Goocu. 
F. J. BRAMWELL. 
Jas. Easton. 


FIXED STEAM ENGINES. 
































Coal burnt 
Names of Exhibit No.of | No.of | powcrof | perhourin|, Pe Price Remarks. 
sete — Stand. | Article. | ‘p,, a. horse-power = 
Sngine. Ib, : t 
in Ib. 
£ s. d. 
Tuxford and Sons ove on} 247 4645 10 59.32 5.93 250 G OJ] 2nd prize, 102. 
Reading Ironworks Company ...| 114 | 2505 10 60,34 6.03 230 0 0| Highly commended. 
Rawlings, J. J. ... coe oof 266 4766 8 62.92 7.86 100 0 © | Commended. 
Kinsey, H. ose eve «| 261 4758 10 79.09 7.90 107 10 0 | Commended. 
Deacon and Wood ose ee} 231 4597 8 51.37 6.42 50 0 0 | Commended. 
Clayton and Shuttleworth ove 256 4731 10 44.44 4.44 240 0 0 | Ist prize, 202. 











These Tables are published in a form which would mis- 
lead nine engineers out of ten ; indeed they would mislead 
every engineer who did not understand the peculiar explana- 


~ Joun Goocn.— 
F. J. BRAMWELL. 
Jas. Easton. 


series (10 lb. per nominal horse power divided by 14 times 
the nominal power), is to be divided to obtain the actual 
consumption per dynametrical or effective horse power. 


tion which applies to them. As far as the portable engines | ‘The judges have made their averages upon a standard hav- 


are concerned, the consumption of coal per horse power per 
hour is derived from both the first and the second series of 


ing no real engineering significance, and which is calculated 
to mislead all who sce their Tables. It is a pity that the 


trials, the first series being that at which the engines were | absurd term “ nominal horse power,” which has no real 
worked only to their nominal horse power, and the second | definite meaning even to the engineer, and which invariably 


that in which they were worked to one-half more than their 
nominal power. 

But our own Tables, given a fortnight ago, and carefully 
calculated from the actual results, show a less consumption 
of coal per horse power per hour than appears in the official 
Tables. This is explainea in a manner which shows merely 
the uselessness of the Tables prepared by the judges. They 
base their calculations upon nominal horse power only, 
even when the engines were worked, in the second series 
of trials, to one-half more than the nominal horse power. 
Our own Tables were calculated, as carefully specified in 
the headings of the columns, to show the consumption of 
coal for each horse power actually exerted on the brake, 
or, in other words, for each dynametrical horse power. The 
judges’ Tables give a mean of the consumption per nominal 
and not'per actual horse power «n doth series of trials. We 
will venture to assert that but few other engineers would 
have adopted such an irrelevant and utterly useless standard 
of comparison, and one which would mislead every engineer 
who sees their report. 

To make the matter clear, we will repeat, that for each 
nominal horse power, as calculated by the society's rules, 
14 Ib. of coal were weighed out for the first series of trials, 
and 10 Ib. for the second series, the latter being equal to 
6% Ib. per dynametrical horse power, supposing, of course, 
the engine to run at its nominal speed, or the speed for 
which the exhibitors entered it. And if, as was generally 
the case, the engine ran at a higher average speed than 
that for which it was entered, it was considered to have 
run as much longer than the actual time as the actual speed 
was greater than the nominal or intended speed for which 








misleads laymen, has not been blotted out of the English 
language. 





FUEL AT WOOLWICH DOCKYARD. 
To rue Eprror or ENGINEERING. 

S1r,—I enclose you a tabulated statement of the first trials 
with the common service marine boiler at Woolwich Dockyard, 
coal and oil being used as fuels. The coal was the best hand- 
picked Welsh, burning without smoke. The oils, with the ex- 
ception of 24 tons of the good crude shale from Scotland, were 
chiefly country and town made creosotes, the latter filled with 
salts, oil residuums, Zante surface petroleum, thick like tar, and 
napbthaline melted. No American petroleum was used, as the 
supply of o'] rested with me. I regret I could not bear the 
heavy expense which a proper supply of the finer sorts would 
have occasioned. 

The shale oil did a well; but the others, the residuum, 
as the refuse from the distiller’s vat is called, and the Zante tar, 
made a great amount of smoke, the latter forming an ash on the 
surface of the grate 8 or 9 in. thick. They proved fuels of great 
strength, but required a more delicate construction than the 
common boiler allowed. With a grate or fire surface 32 ft. super- 
ficial contents, all such fuels must be put aside. Hither the 
American petroleum, with or without the spirit, 08 shale oil, 
unmixed with water, or the country creosote, should alone be 
used. The heavy oils required a great expenditure of steam, over 
20 per cent. of the whole amount raised having to be decomposed 
and burnt in the fireplaces. A large amount of air was likewise 
required ; the inability to supply this was the chief fault of the 
present construction. Rather more alteration than was at first 
considered a is required to adapt the common service 
boiler to the use of liquid fuel, The distance from the grate to 


the chimney funnel is too short, the 
appear that an oil grate should be 


@ grate required for coal, the heating surfaces remaining the 
same. The ‘grate is not boiler-maker’s work ; it should be made 


too large; it would 
ird less in size than 
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as carefully as a lamp or gaselier. The oil, when hot, escapes at 





every pore as readily as superheated steam would do. During 
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the last day’s trial on the 13th, only one furnace, from this 
cause, could be kept well in action. No pipes or iron of any 
kind, in the form of retorts, superheaters for steam, or for the 
supply of oil, should be ex to the flame; they are sure to 
be Tvewvel, at least in a boiler, where real work, an evaporation 
of 15 or 20 tons of water every ten hours, is required. In the 
first small boiler at Woolwich, which made an evaporation of 
near 20 lb. of water to 1 of oil, highly superheated steam was 
not vsed in the grate, nor does it appear necessary, tolerably 
dry steam of 10 or 12 1b. — _being sufficient. In this 
large boiler, with the idea of economising the steam used in the 
grate, cast-iron superheaters and retorts for mixing the vapour 
and steam together, each set weighing over 16 cwt., were 
introduced in the fireplaces. The intense heat destroyed one on 
the 13th, and prevented, of course, the continuance of the ex- 

iments. I wished to take them out, and return to the old 
construction, which would have supplied the requisite amount 
of highly heated air, and exposed no iron, unprotected by water 
space behind it, to the flames; but it would have been necessary 
to do this at my own expense, and my funds were too weak to 
bear the large amount this, and the purchase of 20 or 30 tons 
of good shale and petroleum would haverequired. The boiler is 
standing idle; and, for the present, the best hand-picked Welsh 
coal reigns supreme. Why the latter is called smokeless I can- 
not tell; it made very little smoke when carefully burnt on the 
17th April, but a prodigious deal on the 18th, when the fires 
were forced. Truly yours, 

C. J. Ricuarpson. 
34, Kennington-square, W., July, 1867. 








STEEL RAILS IN FRANCE. 
To THE Eprror oF ENGINEERING. 


Monsteur,—En parcourant d’anciens numéros de votre 
estimable journal, auquel je (suis abonné —— peu, je vois dans 
le numéro du 12 avril, page 337, que les chemins de fer 
Frangais emploient, pour essayer les rails d’acier Bessemer, un 
mouton d’un poids bien inférieur & ceux employé en Angleterre, 
et l’auteur & Yarticle en conclut l’infériorité des produits 
Francais. Comme je re doute pas que vous ne cherchiez avant 
tout la vérité, je me permets une rectification dont je vous 
prie d’ailleurs de faire tel usage que vous voudrez, ]’important 
pour moi étant de ne point laisser dans votre esprit une im- 
pression erronée. L’appareil que l'on emploie en France est 
celui quia servi de tout temps & l’essai des rails en fer, on n’en 
a pas tabli de spécial pour les rails en acier; d'un autre cdté, 
les idées des ingenieurs de chemin de fer Frangais sont si 
différentes de celles des vOtres, & tort ou & raison, quant a 
Yemploi de l’acier, que !’on reproche toujours aux fabricants de 
métal Bessemer de ne point faire de produit assez dur, et que 
certaines compagnies seraient toutes disposées & exiger que les 
rails essayés dans les conditions que vous avez parfaitement 
décrites cassassent entre deux métres cinquante et trois metres. 
En un mot, tandis qu’en Angleterre on s’efforce de faire du 
métal qui ne casse jamais, en France on nous demande du 
métal dur, prenant une trempe telle qu’un burin fabriqué avec 
un morceau de rail, puisse entamer la fonte blanche. Ceci ne 
nous empéche pas de produire quand on le demande, pour des 
téles par exemple, du métal a’une grande douceur, comme vous 
pouvez vous en convaincre en examinant nos produits & ]'Ex- 
position de Paris. 

Excusez-moi, Monsieur, d’avoir abusé de votre précieux 
temps; j'ai cru que la chose n’était point indigne de vous 
occuper, et j’ai saisi cette occasion de me dire 

Un de vos lecteurs assidus et dévoués, 
F. Vauron, 
Ingénieur des hauts fourneaux 
et acieries de Terre-Noire. 
Terre-Noire (Loire). 








THE DRAINAGE DISCUSSION. 
To THe Eprror or ENGINEERING. 

Sir,—In answer to your correspondent Mr. Gower, I beg to 
state that I quite agree with him in all he states concerning 
sewer fluids, but would call his attention to the fact that when 
fecal matter and remnants of kitchen-stuff are withdrawn from 
it the remaining liquid cannot be very difficult to deal with. 
Mr. Gower advises to purify it before discharging it into water- 
courses, by means of “ meadow irrigation.” If this be prac- 
ticable, it would surely be the best that can be done, for then 
some use, at least, is made of whatever few fertilising ingredients 
it still may retain. I must confess, however, never to have 
seen meadows treated with this very thin dilution, and do 
not know how far the plants are benefited by it, or to what ex- 
tent they can extract from the fluid that class of impurities. 

That the irrigation process with regular sewage (containing 
fecal matter), as at Croydon, does not succeed in this is now 
well known. Professor Voelcker’s analysis has settled that 
matter. He has shown that its lucidity, &c., is no proof of its 
purity, it containing yet so many putrid elements as to make it 
unfit for any domestic use whatever, and therefore also unfit to 
be discharged into rivers. This fact explains partly why the grass 
or hay crops grown with it are, in money value, so far below that 
ofthe manure applied. For instance, at Croydon the frcal 
matter of about 120 inhabitants (worth, as is well known, if it 
had been properly collected, 10s. per head) is annually given per 
acre. The town furnishes, thus, the lessee of the meadows 
actually with 60/. worth of manure per acre, and receives from 
him, according to the reports of Mr. Latham, in return but 5/. 
rent. At Edinburgh the matter is even worse. This is cer- 
tainly evidence of a horrid waste of fertiliser. That same 
quantity could, if not diluted with other water than urine, and 
applied to wheat, give an increased yield of grain worth 120/. - 

t is quite possible, however, that household water which has 
been strained, and is not charged with excreta, might give off 
its few putrifying elements to such an extent that it might with 
safety be discharged into rivers. But the process is new to me, 
and Mr. Gower will, no doubt, greatly oblige us by stating where 
this is done, and what increase in crops is thereby obtained, 
together with an analysis of the liquid before and after the 
irrigation process. Without these data it is not possible to judge 
properly. 





Assuming, however, that the treatment is successful, it is 
evident that the fields must be low enough in respect to the 
sewer outfail to be reached by gravitation alone, experience 
having shown that sewage enriched with excreta, &., cannot 
even stand the cost of being ayy up a of distri- 
bution; which puts this process, for strained household water, 
entirely out of the question. I suggested the use of Mr. 
Spencer’s filtering preparation on account of the excellent 
reports given of its performances, even with regular sewage. 
An instance of that can be found at the military dep6t at Warley, 
in Essex, where, according to Mr. Digby Wyatt, the engineer, 
the sewage of a garrison containing 1200 men is successfully 
reconverted into pure water. Its effects upon mere dirty water 
have been in a great many places (waterworks, -~ attested. 
The Royal Commission of the London Exhibition of 1862, com- 
posed of such men as Doctors Neil Arnott, Sir F. Oliff, R. 
Angus Smith, and F. Sutherland, and the engineers, F. M. 
Bazalgette and M. Delesse, awarded it, with the médaille, the 
highest praise. Thus, though I have never seen it, and must 
confess not to understand its action, nor even fully its com- 
position, still the testimony of so many unquestionable authori- 
ties prompted me to recommend its use, and would prefer this 
course to the irrigation plan so long as I do not know more of 
the results thereof. I hope then Mr. Gower will oblige us with 
more information. 

To the questions of the irrepressible ‘0. 0.” as to what a 
farmer’s lad must do when in manuriug the interval fallows, ac- 
cording to my system, the barrel on his cart is empty, I have 
to answer that he must follow the example of all manure carts 
distributing their loads over the fields, namely, ‘‘ go back to the 

ile and get more.” I believe that this plan is generally 
ollowed in such cases, firstly, because it is the only thing that 
can be done, and secondly, perhaps because “0. O.” has not yet 
published his mysterious method of “collecting the manure far 
out at sea,” and so we don’t know any better. How is it to 
come back ashore by that process, washed or unwashed, by 
tube, per ship, or per balloon? His valuable letter of July 19th 
does not state this, unfortunately, but mentions the brilliant plan 
of “scouring the air with chloride of lime vapour puffed all up 
chimneys or shafts to distribute such.” I dare say Mr. Bazal- 
gette, for whose benefit this is stated, apparently, is very grateful 
for hearing in time of this engineering dodge. But how about 
“ the full-plumed eagles, or | may say hawk, soaring into the 
“ secondary means of purifying all such vapours, in fact where 
“ they must be before they can win their bread and cheese,” as 
he touchingly describes them in his letter of May 17th? I 
sadly fear that these full-plumed birds would not like it, and 
still less the arrangement “0.0.” proposes in his letter of 
June 14, where he asks, “ Where, sir, is there a shaft like the 
“one in our mind’s eye, soaring amongst the eagles, for dis- 
“ tributing the foul miasma, that your ‘ correspondent’ allows 
* salutes his olfactory organs?” 

It must be a very uupleasant business for eagles to soar in air 
where chimneys fly about distributing foul miasma, and if one 
of them during its gyrations should salute “‘O. 0.” on his 
“olfactory organ,” the shock might convince him that also this 
plan has its objections. 

To return to terrestrial matters, I beg to inform “ O. O.” that 
my manure carts must go forwards and backwards from the pile 
where the barrels are deposited every time a barrel is empty, just 
as if the stuff was not in a barrel, and that the whole difference 
between the old method and mine lies in this, that by the former 
one the manure is shovelled out in heaps and spread out after- 
wards, while in the latter “it runs out” at once where it ought 
to be. But the riding about remainsthe same. “0. 0.” has 
misgivings that the driver would not be able to find the place 
back where he left off. Most men would ascertain that by the 
mark on the ground made by the scraper, which closes the 
furrow; but “0.0.” would, perhaps, prefer far more security, 
“a chimney or a full-plumed hawk to indicate such.” Let him 
have his way. 

When the soil is so light as to allow the manure cart to make 
at once the manure furrow by means of a little tool or plough- 
share fastened to it (which will be in most cases possible, if Mr. 
T. B. Lowe’s advice is followed, of making the furrows but 
4in. to 5in. deep), the tool and the closing scraper must, of 
course, be lifted up “out the way” while going back and for- 
wards. When the soil is so heavy as to make it too much for 
one horse to pull the cart and to make this light furrow at the 
same time, then, of course, another plough must go ahead and 
prepare the ground. In that case the ploughing may be done 
the day before, and in either case need not wait for the manur- 
ing process. ‘There is no loss of labour in this, for the fertiliser 
must be ploughed in, no matter which system is followed. 

The difficulties “ O. O.” raises about such an obviously simple 

business as pouring fluid manure on the soil remind me of those 
I find in a pamphlet, printed some fifty years ago, on “‘ the im- 
“‘ practicability of lighting towns with coal gas.” The author is 
quite enthusiastic about it. He says: “ It is evident that, in a 
« moderate-sized town, there would be at least a million burners, 
‘in streets and houses, each one provided with a cock. Now 
“ it is known that, practically, these cannot be made tight, and, 
“under the pressure of the gas, must be eo 
“ more or less; also, in such a large number, must be always 
“ many left open by carelessness. There is thus a certainty 
“ that a large volume of this gas will be constantly escaping—a 
“« gas which is known to be poisonous when inhaled, and inflam- 
“ mable when concentrated—thus actually endangering the life 
“ and property of every one in town. Let the Government look 
‘* to it that these newfangled projects are not allowed to bri 
5 ee Foy all, and let = £ ves with - 
“ means to light up the night as the provided, namely, 
“the moon and the stars. Those for whom this is not z 
“enough should go to bed and rise early, and do their in 
“daytime.” The sapient absurdities of this individual are 
somewhat like those of “0. O.,” with the difference that the 
former’s grammar is better, and his clear. 

“0. O.” says he is ‘forced to apply the searing-iron in m 
‘* flesh, and would be no true knight if he raised his visor, whi 
“ unravelling my dirty schemes,” meaning the use of air instead 
of water in privy closets. I really am at a loss what to say to 
this, except that he is perfectly right in keeping his visor tight 
down, ply any rate, to keep the exact of his ‘‘ acoustic 


being seen; and in regard to “ searing my flesb,” 








I beg to be fairly warned beforehand of the time when he is 


going to do it. 

“0, 0.” quotes Hamburg as an instance of bad closet ar- 
rangements, &c. Well, he is also right in that—having been 
there not long since, I can testify to fact.. The truth is, it 


stinks there most abominably both in streets and houses. But 
“OQ. 0.” errs in abscribing it to dry closets, &. That town has 
been provided with perhaps the most complete sewerage by 
water-carriage system extant, water-closets and all, by a very 
capable drainage engineer, namely, Mr. W. Lindley, and the 
whole arrangement with the new waterworks in connexion with 
it are executed in a masterly manner. But all this does not 
— the gases which are formed in the sewers from escaping, 
and making people sick ; nor the water-closets from getting very 
dirty when the pan is soiled higher than the stream of water can 
rinse, or when somebody has forgotten to work the handle; nor 
the harbour from getting fearfully polluted, These are evils 
inherent in the system, which nos id masonry and cunningly 
laid gradients can cure. 

The fact is, 1 doubt whether a better and more permanently 
clean arrangement can be made than a straight tube without 
bottom valve, and so shaped that with ordinary the sides 
cannot be soiled. Of course there are a who will soil any- 
thing, even the seat—there is no help for that. But my rather 
long experience in forts, arsenals, garrisons, and similar places 
occupied by many individuals has shown me that water-closets 
will not answer unless a guard is constantly in attendance to 
see that the valve has been properly opened, &c. 

The assertion of “O, 0.” “that I want farmers to throw 
“ their stable manure into the sea, and use human excreta in- 
“ stead,” is only another effect of his lively imagination. I 
never said anything of the kind, and have insisted constantly on 
using all excreta, both animal and human, on the land in pre- 
ference to sending for fertilisers to the Pacific Ocean. The 
ashes of the food of men and beasts have been obtained from the 
soil, and must be returned to it, if we wish to prevent exhaus- 
tion. There is no fear of getting too much manure; if we give 
back just what was taken away, we will never have more nor 
too much, 

“Q, O.’s” difficulty of the “ hydrostatic head,” in Mr. Menzies’s 
pipes is not worth while refuting. 

I am, Sir, respectfully yours, 
Cuartes T. Liernur. 

2, Royal Exchange-buildings, E.C. 

July 29, 1867. 








THE CORLISS ENGINE. 
To tHe Epiror or ENGINEERING. 

Sitr,—I had no expectation that any of your correspondents 
would be able to show that the Corliss engine presented any 
feature of solid advantage over other engine: of more ancient 
type, or that its rattletrap valve-gear was not merely futile but 
objectionable; and so far I think {I am justified in saying that 
my anticipation has been confirmed by the event. You have 
published a number of letters in favour of the Corliss system, 
which have been more or less lavish in assertions of superiority. 
Yet neither by argument nor by evidence has any one point of 
superiority been proved; and the result of the controversy has 
been to show that the Corliss gear involves greater cost and 
complexity without visible compensation. I am old enough to 
remember many vaunted improvements in the steam-engine 
which have died the same natural death that this one will do, 
which have had partisans quite as zealous and quite as 
extended an introduction. But the inexorable authority of 
physical fact has finally prevailed, and those may try their 
teeth on steel who imagine that the decrees d such 
authority can be either evaded or resisted. For my own 
part, I can say with truth, that if I had seen anything eligible 
in the Corliss system of valve r, I should should have been 
glad to recognise it. But I will not at the bidding of partisans, 
whether ignorant or interested, profess to discern merits which 
have no existence. The advocates of the Corliss gear have 
= challenged to —_ “ gate ay fitted with it worked 
with greater equability than ordinary engines, with ter 
smoothness and durability, or with pif ay Bred oan of 
fuel. Nosuch evidence has been produced. But, on the con- 
trary, it has been shown that some engines of the old type work 
with greater economy than is even claimed for engines on the 
Corliss plan. Then none vf your correspondents has ventured 
to state the cost of the Corliss gear as compared with the cost of 
the gear of common engines working with equal economy. Mr. 
Pinchbeck has counted up the number of joints in the Corliss 

ear, all of which are subject to wear, and from which some 
idea may be formed of its complexity and liability to derange- 
ment. Butalthough any one may form an estimate of the cost 
of this gear, it isonly the makers of it who can state the actual 
cost, and no such statement has been given. Here we have a 
more costly, more complicated, and more precarious gear, which 
after all, it seems, is unable to attain any result which is not 
attained with equal efficiency incommon engines. Can such an 
innovation be characterised otherwise than as a “ retrograde im- 
provement” tending not to make things better, but worse? ‘The 
aspiration to control the action of expansion valve by the 
governor is not new, is not judicious, and, even if it were, is 
capable of more eligible realisation than by the adoption of the 
Corliss rattletraps. ‘There is no chance Wesauver of the Corliss 
system coming into extended use in England, simply because no 
intelligible inducement for its adoption is or can be presented, 
and I believe I am warranted in predicting that, spite of any 
spasmodic efforts in its behalf which its partisans may it 
must soon be consigned to “the tomb of all the Capulets.” 
Those who stick to it too long only incur the risk of sharing 


its fate. 
I am, &c., 
OBSERVER. 


THE CORLISS VALVE GEAR. 
_ To THe Eprror or ENGINgEKRING. 

Sir,—It is much to be regretted that so much has been said 
by various of ‘our correspondents in favour of the Corliss gear, 
ba ~ 80 little has been = to the point. 

. Gill may think it an object of importance that an arran 
ment has been introduced wateehy the steam adjusts iteell to 
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the working requirements of causing the governor to determine 
the t of expansi It is, nevertheless, well known that 
this has been accomplished, for more than half a century, by 
means less complicated than those of the Corliss system, The 
benefit has not, however, been such as to induce the general 
adoption of that mode of working the steam. Certainly no one 
has yet shown that engines with the Corliss gear are less 
expensive, less complicated, or more durable than ordinary 
engines. Nor has it been proved that the Corliss gear enables 
engines to work, with more regularity, higher speeds, or less 
fuel.than engines otherwise fitted. 
What motive is there, therefore, for its adoption, beyond that 
nted by advertising tradesmen, who praise the thing they 
ave to sell, but without being able to establish any valid title to 
an unbiassed preference ? 


Jaly 27, 1867. 





1 am, Sir, 
H. N. 


THE WATER-JET PROPELLER. 
To tne Eprror or ENGinnenine. 

Sim,—So much has appeared in your columns relative to 
water-jet propulsion, that it is not without hesitation that we 
venture to request space in your journal for this letter. Perhaps, 
however, our views on this subject may have some little extra 
weight from the fact that we are laying out a considerable 
amount of money in building a vessel for commercial purposes 
on this system of propulsion. We hope to sell this steamer on 
her completion in the regular course of business, or to ran her 
on our own account, unless we find the disadvantages too great 
to ullow of her profitable employment; and, with your permis- 
sion, we will state what has led us to form so favourable an 
opinion of this principle. 

Some time back La Société Cockerill, of Belgium, built a 
steamer to run on the Meuse on this system, and they tried it 
against a paddie-vessel on that river. Although the arrange- 
ments for pumping or forcing the water were in many respects 
capable of consideratle improvement, we ascertained from private 
and reliable sources that the loss, as compared with the paddle, 
did not exceed 12 per cent. This result immediately attracted 
our careful attention, for we have always considered that perfect 
adaptability of mechanical power is of greater importance than 
even 12 per cent. apparent loss of fuel, and will in the longrun 
prove itself more economical. Allow us to cite again some of 
the advantages which will strike all practical men; and put- 
ting aside war vessels, with which, as a “Quaker” firm, we 
never meddle, first, take the arrangement of the driving power. 
Could any one indicate any modification of the existing types 
of marine engines which would tend more to simplify them than 
the doing away with all reversing gear, and with all necessity 
for suddenly stopping or starting them? A single horizontal 
eylinder, with any valve gear such as would suit a land engine, 
is evidently fully adequate for every purpose. Then you have 
the invaluable property of being able to work up your engines 
to their full speed, or nearly so, while the vessel is standing still; 
what @ gain this would be in towing! The engines are always 
under the sole control of the engineer, but the captain has always 
perfect command over the direction in which the power is ap- 
plied. In less time than it would take to convey an order to the 
engineer, the ship may be slowed, stopped, or backed astern, 
the engines at the same time working at their regular speed. 
The racing of screw engines, when the propeller, by the 

itching of the vessel, is brought out of the water, can never 

ppen to the engines of the hydraulic propeller, since the im- 
mersion of the jet alters but slightly the pressure at the orifice. 
In shallow water navigation, where the screw is inapplicable 
and the paddle unsatisfactory, this propeller would remove 
difficulties which we, as well as every other firm which has paid 
particular attention to this subject, have found almost insuper- 
able. There is another peculiarity connected with the water- 
jet at present not fully explained, viz., the rapidity with which 
a steamer can be brought up when it is wished to stop her; this, 
as tried in the Nautilus, was apparently more powerful even 
than the paddle, Taking all these things into account, it 
seemed to us that all and more than the advantages of the 
pa ddle and screw combined, as far as the application of them is 
concerned, would be found in this novel mode of propulsion. 

The next step which we took in the matter was attending the 
trials of the Nautilus, after an introduction to Mr. Ruthven by 
a mutual friend. 

The trials of this steamer have been sufficiently published, 
but we may subjoin the leading data. 

Length. Beam. Draught of water. Ind. H.P. 
Nautilus (bydraul.)115 ft. 16 ft. 2 ft. 913 
Volunteer (paddle) 110 ft, 134 ft. 24 fr. 105 
Note.—The indicated horse power of the paddle was not 
obtained with strict accuracy, 
As regard the above trial, the midsbip section of the hydraulic 
. was less fygn the paddle ; but the model was much inferior in 
every way, and we question if there was much difference in the 
displacement. The wetted surface, was, we believe, greater 
in the hydraulic, and the indicated horse power was in favour of 
the paddle, while the advantage in point of speed lay slightly 
with the hydraulic, and the perfect way in which she could be 
handled was a pleasure to witness, 
Next came the trials of the Waterwitch, about which some of 
our correspondents have made such astounding calculations. 
Je inspected her on the stocks, and found her model to be one 
eminently unsuited for speed; a flat bottom, a sharp bilge, both 
ends alike, all these are against fa:t going, and would lead a 
ae shipbuilder, who knows how often a full knot has been 
ost through bad lines, to expect a low coefficient. No co- 
efficient can ever have much ical value which does not take 
into account the model or lines of the hull. Or, in other words, 
where the propeller is the same in two steamers, the coefficient 
will indicate which is the best model; or where the lines are the 
same, the coefficient will be a guide as to the efficiency of 

e propeller. Unfortunately there is no vessel existing with 

the same lines as the Waterwitch, although the Viper and 

Vixen are sufficiently near to give some idea, especially as the 

advantage, if either way, lies with them. 
rate for speeds of about 


It is generally that at 
9 knots the power must vary as the of the speeds, and in 











the direct ratio of:the displacement when the vessels are of the 
same size, or according to the cude root of the square of the dis- 
placement, (D4) when the vessels differ in size.. For our pre- 
sent purpose the first formula, 
(Speed)? x Displacement fici 
Indicated H.Px10 = .coteient, 
will probably be sufficiently approximate. You have given us 
in ENGINEERING, Vol. iii., page 315, a list of serew-steamers of 
about the size of the Waterwitch, and of about a 9-knot speed. 
We subjoin a part of this table, taking every other one at random 
as they stand, with coefficients calculated according tothe above 
formula. We have no authority for correctness but your own. 




















Coefti-| Displace- Indicated 
cient. | ait Speed. H.P. 

knots ~ 
BED. amecshicmeiatens® 124 | 894° | 8888] 505 
ee il cl let de 170 1004 | 8:578| 374 
Columbine, ..........-.-- 127 | 889° | 9.504| (598 
Shearwater ......sc00ss0ss 120 | 885 | 8957] 582 
Waterwitch (see below)| 103 | 1062 | 9 750 





Here, as might be expected from her wretched model and 
high power, the Waterwitcli stands lowest, though lower than 
what the official trials show, while the Fawn, with the least 
power, shows the highest result; bat the difference between the 
hydraulic and the usual run of the screws is not nearly so great 
as between the best of the screws and the worst. 

We now add the comparison with two vessels designedly built 
so as to be tried against the water-jet ; the particulars are official: 


























elfol 3 | % 
S3\2.5| & |S | Date of Trial. 

el25) a |Z 

21a = 
Waterwitch ......... 119/ 1030) 9.909} 834) 1 January, 1867. 
Ditto ...se.seecseseccee| 109/1219] 9.255| 828) 17, 
Viper, twin-screw| 109/1072| 8.953) 690) 4 June, 1866. 
Vixen es 112|1121| 9.216| 751) 31 May 





We believe Mr. Ruthven considers that the indicated horse 
power of the Waterwitch is overstated in the above table, and 
that the card taken at the beginning of the mile was not main- 
tained throughout, but probably there was an equal amount of 
jockeying with the sister ships, and the result shows the per- 
formance of the hydraulic to be fully better than that of the 
twin-screws. 

With these facts bofore us, and making, in our own minds, 
all due allowance for the difficulties connected with the perfect- 
ing of a new invention, it was with no small surprise that we 
read letters or articles in ENGINEERING proving the enormous 
loss connected with water-propulsion. We would respectfully 
suggest to those of your correspondents who rushed so hur- 
riedly into print, to look back to twenty years ago, and read 
the letters of a similar character written to prove the fallacy 
of the screw propeller—with all the ingenious comparisons 
of and deductions from the oblique action of the screw, 
and the direct action of the paddle, and in the presence 
of such steamers as the China and Cuba on the one hand, and 
of the Scotia and Persia on the other, ask themselves if they are 
quite sure that they have mastered all the secrets in the arcana 
of science; if they are entirely certain that their problems con- 
tain all the elements affecting the result; if their premises are 
strictly accurate and germain to the subject ; and if, when they 
find their calculations so wide of the realised facts, they may 
not suspect that a reductio ad absurdum lies ‘n their formulas 
and not in the propeller, however difficult + _ be to explain 
the anomaly. As regards accuracy, a corr ~~.uent of yours, 
Mr. George H. Phipps, writing under date October 24, 1866, 
gives the displacement of the Waterwitch and Viper as 778, 
instead of 1030 and 1219! What notice can be taken of a letter 
founded on such an inaccuracy? In another part of the same 
number, page 314, we find these words: “ It is indeed probable 
“and nearly demonstrable, that of the 750 horse power indi- 
“ cated on Friday, less than one-fourth was actually utilised in 
* propelling the ship,” or in other words, that friction and slip 
amounted to over 75 per cent.! In the face of the trials noted 
above, one would have expected the writer to pause before 
making such an assertion. Nor is our astonishment at the 
confident tone of the writer lessened, when lower down we find 
that he positively takes for granted that all excess in 5 om of 
the effluent jets over the speed of the vessel is so much loss, or 
as he puts it: “ Resting for a moment on the quantities already 
“ obtained, the whole power would be utilised only when the 
* vessel moved forward at the same rate as the effluent velocity 
“of the jets.” .... “Now, the Waterwitch, so far from 
“ moving at the rate of 24 knots an hour, or 403 ft. per second, 
“ went at 9 knots an hour, or 15.19 ft. per second, and hence 
* in any case nearly two-thirds of the power would appear to 
“ have been wasted.” 

A little reflexion should have shown the writer that such an 
assertion as this is wholly unfounded. Supposing that the 
nozzles of the Waterwitch were contracted to, say, one-half of 
their area, the velocity of the stream of water would then be 
about doubled, while the propelling power, itis found, would be 
nearly the same; or, to state the argument conversely, the 
efficiency of the jet-propeller has been shown to be great in tow- 
ing; suppose now the Waterwitch were to take in tow another 
vessel of the same size, model, and displacement, then, allowing 
the formula above to be approximately correct, the speed of the 
ship would be reduced just one-half, or from 15.19 ft. per second 
to 7.6 _ per — age the —< the article a habe 
tion pared logically to carry out his do-proof, an 
assert Wa jest of the pom! in this itenae weal be 
wasted? We fancy he has been misled by the word “‘ reaction,” 
whatever may be the case in a Barker's water-mill, where the 
es machine is very small, or in a rocket, with an ex- 
pandii 


ng elastic fluid, we feel sure that it would bea clearer basis 
on which to found theoretical deductions, if the action were 
regarded from the point of view which would consider the for- 
ward side of the nozzle to be a surface on which a large body of 








water to which the pump-wheel has imparted a considerable 
velocity, impinges with a steady force, so that the action is, ina 
modified form, much the same, only infinitely more effective 

as if an enormous fire-engine were placed on shore, and a jet of 
water set to ply on the stern of the vessel, so as to shove her 
forward. Qf course, all propellers work on the reaction princi- 
ple, using the term in its widest sense ; but even in so familiar a 
orm of application as the screw-propeller we find that some of 
the phenomena exhibited are so difficult of explanation that even 
those who have most. studied the subject are very shy of ex- 
pressing a decided opinion, 

as a gear and practice are. still too limited to allow us to 
say what are the right proportions to adopt in the size of the 
wheel-pump and of the jet-nozzles, but good results have been 
obtained with widely differing dimensions. Experience, however, 
points to large orifices, which agrees with theory; but this 
subject will no doubt ultimately be as vexed a question as that 
of the diameter and pitches of screws now is. 

And now, Sir, we must apologise for the length of this letter. 
As soon as we get our steamer completed, we intend to make some 
very careful trials for our own instruction and satisfaction, and 
in order to place us in a position to tell steam-ship owners 
exactly what we can and what we cannot do. We will send 
you notice of these trials, and shall be only too happy to see you 
or any of your friends, and in the mean time we hope you or 
some of your staff may consider the subject of sufficient im- 
portance to merit your investigation. 

Yours respectfully, 
J. WicHam, RicHARDSON AND Co. 

Iron Shipbuilding Yard, Newcastle-on-Tyne, July 29, 1867. 








THE RUTHVEN HYDRAULIC PROPELLER. 
To THE Eprtror or ENGINEERING. 
Srx,—When retired vice-admirals and gallant captains dabble 
in machinery, they are apt to come to queer conclusions, 
Would any of them now-a-days recommend a fast paddle-ship, 
one that would ran round and round the a of our screw 
ships of war, asa arm forour navy? I should think not. 
Neither would I the “hydraulic propeller,” for various reasons, 
And, firstly, it has not passed through that ordeal which all 
other propellers have, namely, the mercantile marine, not that 
it isnecessary that a good invention should undergo that severe 
test, but about twenty years of experienc? with the “ hydraulic.” 
Have twenty ships been so fitted—I mean good-going merchant- 
men of an average burden? And I dare say most will recog- 
nise that the “hydraulic” is most suited for that class of vessel. 
The best location for the “bydraulic” is where the turbine is 
— at or near the water-line, consequently the engines must 
ikewise be placed there or thereabouts. Now, with our top- 
heavy broadsides, would this distribution of the weights improve 
the rolling propensities? The ‘Red Indian,” as likewise | may 
say our amateur naval architects, those that paddle their own 
canoes on the Serpentine, ballast their tiny yachts with a good 
heavy leaden keel, and the instinct of the former with stones, to 
keep their craft in proper trim. Our ironclads are in the same 
unhappy condition, and the designer generally keeps the ma- 
chinery low down in the ship to counteract the top weights. 
Of course the inventor of the ‘hydraulic’ may have made 
similar arrangements, but I think we have not seen them as yet, 
and, untilI do, I have no faith that for a vessel of 22 ft. draught 
a good arrangement can be so placed. The nozzles are placed 
above the water-line, and by the white foamy water that issues 
from the side it is a conspicuous mark for an enemy. Shields 
will prove of no avail against the ordnance of the present day, 
as concentrated fire would hammer the propelling agent to 
pieces, and after that a lumbering ironclad would soon share 
the same fate. If placed below the water-line, the huge bulging 
pipes would offer a great resistance, both under steam and under 
sail, and we have not seen any mode as yet of unshipping them. 
As regards the means of reversing from the engine-room alone, 
as certainly the engineer is the most competent hand to do so 
I do not consider the ‘* hydraulic” offers any better means for 
manceuvring a vessel under all circumstances over that of the 
twin-screw system. The engines can be reversed with certain 
appliances in a second of time, and, of course, immediately the 
propellers come into action. Although I have seen various im- 
provements in the method of reversing the current of the water 
since the “hydraulic” was first introduced, I consider none of 
them can be done so quickly as in the twin-screw system. 
Hoping these few remarks may find space in your columns, 
I remain yours respectfully, 


London. Twin Screw. 








Tae Mrppte-ciass Scnoors.—The middle-class schools, 
for which such handsome subscriptions were collected last year, 
have now 700 scholars at the schools in Bath-street, City-road. 
A distribution of prizes to the scholars took place last week. 
The new schools to be built on property purchased of the Eccle- 
siastical Commissioners, on the Finsbury estate, are to accom- 
modate 1700 bs gp They will be models for space, light, ané 
ventilation. The course of instruction is just what is now 
wanted for boys intended for business. It is not classical, but 
chiefly — graced, however, by a course of the higher 
English literature. 

Woop-workinG Macuivery.—We some time ago drew 
attention to the especial excellence of finish of the wood-work- 
ing machinery sent by Messrs. Samuel Worssam and Co. to the 
Paris Exhibition. It was awarded a silver medal, the highest 
award made in this class. The improvements made in wood- 
working machinery, and especially by this firm, within the last 
few years might have been held to deserve even a gold medal. 
No other branch of machine construction has shown such pro- 
press. The bronze medallists at the Exhibition are making @ 

ively stir in such of the mechanical journals as will insert their 
lamentations, to prove that they were really first in merit, but 
were somehow overlooked by the jury. P 

New Sreamsuip Line.—A new line of steamers is an- 
nounced by Messrs. Howden to commence running from London 
to Rio Janeiro, Montevideo, and Buenos Ayres on the 2ist of next 
month. The charge for passengers is to be 800. to Rio, and 352 
to the River Plate. 
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CUNNINGHAM’S METHOD OF CHECKING THE RECOIL OF HEAVY GUNS 
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Mr. CunnINGHAM’s arrangement for stopping the recoil of 
guns by atmospheric pressure, of which we give engraviugs 
above, consists in placing between the slides, in the same position 
as the present friction-plate compressors, tubes furnished with 
pistons and rods, the ends of the latter being connected with the 
tear end of the carriage. The tubes are capable of being shut or 
opened at their outer ends by valves. The inner ends are closed, 
but at about a foot distance from their ends are air-ports to 
admit air to the inner side of the piston, and also to perform a 
function which will be presently described. 

The accompanying diagrams represent the slide of a 12-ton 
gun fitted with the controlling tubes. It will be seen that three 
tubes are here used, each having its respective valve-handle, or 
these may be all arranged to work by one movement. The 
action of these tubes is this: When the gun is fired, and is 
driven back, it carries the pistons with it, and immediately these 
commence to travel down the tubes (the outer valves being 
closed) a vacuum is created on the outer sides, and atmospheric 
—- on the inner, the increasing in intensity the 

urther the gun runs back. When the pistons pass the air- 
ports, clearly distinguishable in the tube in Fig. 1, the vacuum 
in each tube is destroyed, and the air filling the tubes prevents 
the return of the pistons, and consequent reactionary running 
out of the gun until it is loaded, when on opening the outer 
valves the gun is free, and is run out without impediment. 
When the pistons pass the air-ports they enter the parts of the 
tubes already filled with air without free means of escape, 
which air forms a cushion in each tube to complete the final 
arrest of the pistons and stoppage of the gun. The amount of 
stopping power to the gun can be regulated by the number 
of tubes used. In the event of the gun running out too violently, 
one or more of the valves can be closed, which will at once 
create cushions of air upon which to receive the piston, and so 
bring the gun up. 

In the Transactions of the Institute of Naval Architects, of 
1868, is a description of a method proposed by Mr. Cunningham 
for using steam for working guns and also checking recoil; and 
it would seem by recent reports that the American Government 
has already adopted similar means in the Winnebago, Milwau- 
kee, and Rickassoo, light-draught ironclads, these having had their 
l1lin. guns worked by steam tubes between the slides, in the 
same manner as proposed by Mr. Cunningham, for the last three 
oo and it is said with entire success. The elastic nature of 

th air and steam certainly recommend themselves as ad- 
mirably adapted for controlling heavy guns, and lessening that 
violent shock to the ship which is produced by the present 
action of compressing or rather stopping the recoil of guns. By 
the present arrangement, before firing, the gun is fastened to the 
slide, and the force of recoil simply tears away that fastening, 

ting in a violent shock upon the fastening of the slide and 
= to which those fastenings are connected. The American 
overnment have evidently considered the use of more elastic 
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means for stopping guns as important by their adoption of steam 
for the ae 

Fig. 1 is an enlarged view of the interior of one of the air- 
tubes, and showing the piston just passed the air-port, and 
entering on the final stopper of the air-cushion. 








ROCK-TUNNELLING MACHINES. 


THE difficulties experienced in connexion with the works at 
the Mont Cenis Tunnel have led to the introduction of machine 
to take the place of manual labour where tunnelling throug 
hard rock is necessary; and idering the y that must 
result from the employment of such tools, not only in the saving 
of labour, but also in the time required for the completion of 
such works, it is not unlikely that they may come into very 
general use wherever the nature of the stratum met with in tun- 
nelling works may render their employment practicable. In soft 
sods they are neither necessary nor can they be profitably em- 
ployed; but wherever hard quartz, limestone, or sandstone is 
= with, great advantages may be obtained from the use of 
them. 

Tunnelling machines may generally be divided into two classes— 
those which propose to substitute mechanical for hand labour in 
boring the shot-holes only, and those which propose to make the 
whole tunnel by machinery. Of the first class there are four in 
the Exhibition—the diamond boring-machine in the French 
department, M. Doering’s machine in the Prussian section, a 
Swedish and an American machine, by General Haupt. Of 
the second class there are two—one designed by Captain Beau- 
mont, R.E., which is now at work in the machinery department 
of the English section of the Exhibition, and the other, not yet 
in working order, by M. Berrens, of Faibes, in the Hautes 
Pyrénées, which is in the 3 park. 

As the first class of machines only do a portion of the work, 
it would appear likely that machines going further than this, 
and effecting the whole operation, will in some cases super- 
sede them. The principle upon which both Capt. Beaumont 
and M. Berrens propose to act is identical, viz., by making 
the machine cut an annular chase or groove, and at the same 
time a central hole destined to receive a charge of powder to 
break up the core of rock thus isolated. It will be understood 
that, though by this system the machine is cutting the whole 
tunnel, it is doing it with a minimum amount of exertion, since 
it is acting only on an external rim of rock. Even then the 
work thrown on the machine must be very heavy, though 
nothing beyond what, with a proper choice and disposition 
material, it can be made to support. 

M. Berrens’s patent is subsequent to that of Captain Beau- 





mont. The work done on the rock by this system—that is to | ill 


say, the cubical amount of rock pulverised, resulting from the 
chased central hole—is no doubt greater for a given advance of 
galley than in tif single-action machines ; hence a certain hard- 


ness of rock might sre reached which would render 
this system uneconomical; but, from the rates of cut which 
Captain Beaumont states he has actually effected, this limit is 
certainly not reached by any stone short of actual quartz, and 
rocks as hard, of which there are some; but by far the greater 
quantity of tunnelling has to be done in stuff of a medium 
quality, like granite and hard limestone. A machine on Capt. 

umont’s paar has been in operation on the Vartry Water- 
works tunnel and at Bolton. The machine was taken to the 
former place before it had assumed it present form, and the re- 
sults obtained, so far as that machine was concerned, were not 
satisfactory. The rock was the very hardest greenstone and 
quartz, and the speed of cutting varied from 14 in. to 2 in. per 
hour only. At Bolton, where the nature of the stuff was soft, 
the ine cut at the rate of 2ft. 3in. per hour; but the 
pare depth of chase could not be obtained, owing to the rock 
falling —y - and clogging the groove apy up. Captain 
Beaumont looks for a satisfactory result from all those rocks 
which lie between these two extremes. In sandstone 2 ft. has 
been actually cut in 1 hour 32 minutes, and the rate in t gies 
is about 10in. per hour. If theses can be maintained, there 
would appear to be no reason why excellent results may not be 

t, and un increase of four or five times the rate of driving by 

dobtained. 

Captain Beaumont anticipates being eventually able to cut and 
clear away 2 ft. lineal of galley in granite in every eight hours, 
giving an advance of two yards per a 

The illustrations on page 100 are taken from drawings kindly 
furnished to us by Captain Beaumont, and these engravings, 
together with the following descriptien, will render the whole 
plan perfectly intelligible. 

The machine itself is driven by compressed air, supplied, at 
about 25 Ib. per square inch pressure, direct from a receiver into 
which it is forced by a direct-acting horizontal engine of about 
25 horse power. The compressing apparatus is outside the 
tunnel, the air being conveyed to the rock-borer in pipes. The 
machine itself rests upon the planed bed of a cast-iron iage, 
upon which it can traverse either forwards or backwards. This 
carriage is supported on four wheels _ — shown 
in the illustration, and turning upon fixed axles made eccentric 
to their bearings, this plan bearing a slight adjustment to be 
given to the whole machine, so as to compensate for irregulari- 
ties which cannot be avoided in the surface of the rock over 
which the wheels pass. This is effected from the back end of 
the machine by means of shafts with worms cut on them work- 
ing into worm wheels on the wheel shafts. The machine itself 
consists of a cylinder 20 in, in diameter, and with a stroke of 
four inches; but in practice it has been found that the proper 
stroke is about 24 in., and in very hard rock even less than that. 
To this piston is connected a very large hollow piston-rod, at the 
forward end of which is screwed on, by means of a heavy nut, a 
strong cast-iron circular head-piece, into which are keyed, in 
recesses formed for the purpose, fifty holders for the i se of 
— a similar number of steel cutters, each 2 ft. 6in. in 
length, having cutting faces set radially from 1} to 2 in. broad, 
From the centre projects a single cutter, with its cutting face in 
the form of a cross, 24in. in width. This central cutter is 
hollow, and through it passes a stream of water, which is 
obtained under a head pressure from the other end of the shaft, 
and, passing right through it, is emitted at a small hole 
near the edge of the cutter. Water is also similarly con- 
veyed from the central bore in the piston-shaft, ough 
pipes up the radial arms of the cutter head, to six small 
jJet-holes in the side of its rim, in a line with the cutters, 
through which it is ejected into the chase to keep the 
cutters cool, and wash out the pulverised stone. In the event 
of the water supply being found too great, means are provided 
for shutting of any number of the jets. The piston, when work- 
ing against ordinarily soft stone, would make from 250 to 300 
strokes per minute (in the Exhibition 180 strokes are obtained ; 
as there is no rock to shorten the stroke, it makes a reduced 
number of longer strokes); but Captain Beaumont pro that 
on meeting with any excessively hard substance the length of 
stroke should be reduced and the speed increased to 400 strokes 
per minute, thinking that the best result is obtained from a 
larger number of strokes than a less number of heavy blows. 
As the piston moves backwards and forwards, a slow rotative 
motion is given to it by means of a friction ratchet-wheel, upon 
the shaft of which is a worm working into a worm-wheel set 
loose on the shaft, but made to revolve with it by means of a 
fixed key on the shaft passing through a slot in the boss of the 
worm-wheel. On expressing our surprise at the use of a 
friction-ratchet in a machine liable to such severe jerking, 
Captain Beaumont informed us that he had found it very dis- 
advantageous in practice, and that, although this machine was 
so fitted, he had found it n to use a tooth-ratchet in 
practice. At the same time that the bore-head revolves, 
another BS pw of ratchets, worm, and screw gives the 
upper — a forward motion along the of the 
carriage with each stroke, this motion being capable of a 
regulated according to the hardness of the material operate 
upon, so as to make the advance equal the rate of cut. 
The slide-valve is worked by a bell-crank rocking on a shaft 
working in fixed bearings, and which is actuated by means of a 
pin, sliding in an irregularly curved slot in an armature 

Ited on to the piston-shaft, and consequently moving with it. 
The action of the slide-valve is very sudden, and it takes place 
at about the middle of the stroke by means of a screw a in 
the valve-rod. ‘The position of the valves can be al at 
pleasure, an irregularity in the force of the forward and back- 
ward strokes can also be obtained, making either stronger than 
the other, as may be desired; at the same time, by the adjust- 
ment of double cotters on either side of the pin in the valve-rod 
head, turther alterations in the length of stroke of the slide- 
valve are practicable. The piston ends at the backward 
extremity in a small tube which, working through a stuffing- 


of | box in a small brass pipe, receives the supply of water 5 9 
‘he carriage itse 


a flexible tube from a suitable head. 

firmly held in position by a set of screw-jacks, as shown in the 

Toprocie Captain Beaumont has found that, after having cut 
n ice Ca) umont has foun ving cu! 

a chase to the depth of about 2 ft., a suitable charge of gun- 





cotton fired in the central hole never fails to bring the whole 
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of rock ay away to the entire depth of the cut. 
cut made by the machine is a circular chase 5 ft. Gin. in 
i and the clearance allowed at the end of the tools where 
fit into the head-stock is but }in., so that very ac- 
adjustment of the machine is absolutely necessary, and 
purpose the eccentric arrangement of the carriage-wheels 
been adopted, which renders the unevenness of the floor a 
of little im ce ; the machine, however, leaves gene- 
rally a very smooth and even surface, which the wheels run 

ily over. Whilst working in the Exhibition, we noticed a very 
pone Ba vertical and lateral movement in the head-stock of 
the machine, which was, no doubt, due, in a great measure, to 


HUE 


He 


ing the wheels to bed themselves irregularly from the shock of 
the machine working. A sinking of less than din. on any 
wheel would bring the whole machine up, but this might be 
obviated by placing bars of iron for the wheels to run on. The 
machine is jammed in the tunnel by means of blocks to the roof 
and brakes on the wheels. Captain Beaumont confidently expects 
to be able to tunnel at the rate of 6 ft. per day in granite, and 
at the rate of 7 ft. or 8 ft. per day in sandstone. 

M. Berrens’s perforateur consists of a sheet-iron cylinder 
# in. in thickness, a little over 4 ft. in diameter, and 5 ft. long. 
To the end of this are bolted eight sets of cutters, each set con- 
sisting of four cutters placed side by side, but with their cutting 
faces set at different angles to one another At the other end 
this ‘cylinder is fastened to four iron arms radiating from a 
central boss which is keyed on to the driving-shaft. This shaft 
is carried on cast-iron rollers with grooved surfaces, running on 


~shafts supported by uprights bolted on to a framework of wood 


which fits the bottom of the perforation made by the tool, and 
along the central channel of which it is proposed that the water 
ened | for keeping the cutters cool should flow off. Near the end 
of this shaft a worm-wheel is keyed on, 3 ft. in diameter, be- 
neath which runs a short shaft with a worm on its centre, which 
works into the worm-wheel and ratchet-wheels near each end, 
these latter being worked by ratchets attached to levers working 
on the extreme ends of the worm-shaft. The end of the main shaft 
is attached to another shaft, which is hollow, and in shape like 
the letter U, by a joint which nevertheless permits of the one 
revolving without the other. This U shaftruns also on grooved 
wheels, and connecting-rods, attached to it some few feet from 
where the two shafts join, are connected with the upper ends 
of the ratchet-levers. On either side of this shaft iron pins 
about 15 in. long, set at about 3 ft. 4 in. apart, projet horizon- 
tally at right angles to the shaft, seven pins being on the one side 
eight pins on the other, those on the one side being placed 
opposite to the centre of the space between two pins on the other 
aide. Corresponding to these pins are seats formed on a ledge 
on the wooden trough already referred to, for the accommodation 
of the motive power which M. Berrens proposes to employ. 
This machine, M. Berrens informed us, was admirably adapted 
for making a tunnel between England and France for the long 
talked-of railway. The action of working it will be readily 
understood, for as the machine is thrown forward by an action 
similar to rowing by the fitteen stalwart operators, the cutters 
are forced into the rock, and ut the same time, by means of the 
ratchet and worm wheel arrangement, a slight rotatory motion 
is given to the tool with each stroke. By the by, we must not 
omit to state that M. Berrens intends to employ women for this 
work ; for, as he says, they are broader in the hips, and there- 
fore hetter qualified, physically, than men for that style of work, 
besides which, as he judiciously remarked, they require less 
wages than men do, and consequently their employment would 
be economical! Comment on M. Berren’s perforateur and 
mode of working is unnecessary. 








THE CINCINNATI SUSPENSION BRIDGE. 
(Continued from p. 76.) 
Floor, Girders, and Trusses. 

Tue total width of the floor is 36 ft. between the outside 
railings. The cables are suspended between the roadway and 
side-walks, and they form, therefore, together with the sus- 

ders and stays, division lines. Inside of the suspenders two 
of iron trusses, 10 ft. high, extend over the whole length of 
the bridge from abutment to abutment, 

It was resolved by the Board at an early day to employ 
wrought iron in place of wood for the framing of the floor. 
Accordingly all the bearing parts are made of iron. In its 
Pepe features, the iron framework of this bridge is similar to 

tof the Alleghany bridge at Pit'sbargh. Every 5 ft., corre- 
sponding to the suspenders, iron beams, 39 ft. long, are attached 
to the latter. These beams are made of two pieces, spliced in 
the centre; their section is of the usual beam pattern, 7 in. 
deep, weighing 201b. per foot lineal. At the points of suspen- 
sion, each beam is further strengthened by additional flat aa 
7 ft. long, 6X }in. section p on each side of the stem. As 
no outside cables are oy oe for the support of the side-walks, 
this additional strength necessary. Under the roadway, 
each beam is further strengthened by truss rods, which puss 
under the centre girders. 
_ Underneath the floor beams iron girders of 12 in. depth, weigh- 
ing 40 Ib, per foot lineal, and rolled in length of 30 ft., are sus- 
pended in the centre of the floor, running iengthways. Another 

eof 9 in. girders, weighing 80 lb, per foot lineal, rests on top, 
and corresponds to the lower line. The upper and lower girders 
thus embrace the floor beams, and are bolted together in such a 
manner, that in point of stiffness they are more than equivalent 
to a continuous plate girder of the same depth. As soon as 
this “apes girder was put in place and the bolts tigatened, 
the stiffuess of the floor was suiliciently increased to admit of 


the passage of heavy loads. Its principal object is to distribute 

the effects of heavy transitory weights over a greater length of 

a and also to assist in meeting the impressions made by 
vy gales. 

In order to allow for the contraction and expansion to which 

an iron girder of 1630 ft. length is exposed, in consequence of 

the variations of temperature, slip joints are employed in the 





splices. Rivetting was of course out of question. Although 
provisions might have been made on the towers to allow the 
whole girder to expand and contract, its effect upon the plank- 
ing, as well as upon the whole framework, would have been 
fatal. The Alleghany bridge at Pittsburgh is, I believe, the 
first work, so tar as rd know, where this task has been success- 
fully accomplished. It proves equally successful in the Ohio 
bridge. One of the worst results of a continuous solid girder 
would have been lateral bulging and buckling. This tendency 
was plainly exhibited, and caused some trouble during the con- 
struction of the floor. As soon as sufficient inherent stiffness 
was obtained by the framing (o resist this action, and to confine 
its forces within a straight line, then all worked right. One 
good result of this slip-joint arrangement is that the straight 
line of the floor is maintained during all variations of tem- 
perature, and that the fastenings of the planking are never 
effected. 

The same principle is observed in the combination of the 
trusses which separate the roadway from the side-walks. These 
are also 1630 ft. long, and their efficiency, of course, depends in 
@ great measure upon their true alignment. As their sole 
object is to increase the vertical rigidity of the floor, the strength 
and arrangement of the different parts is, of course, the same 
throughout. Iron posts, 10 ft. long, 7 in. deep, and of the same 
section of the floor beams, are set up in a vertical position upon 
each beam. The upper and lower chords are formed by four 
lines of trough bars, 9in. deep in section, with 2din. flan 
Tension bars 3 in. wide by 3 in. thick, their upper ends welded 
to 13 in. diameter screw boits, are placed in position diagonally, 
so that each of them extends to the third post, ing through 
the centre of the second one by a slot cut out of itsstem. Thus 
the bars form a diagonal network, crossing each other nearly at 
right angles. The lower ends form eyes, held by pins, which 
counect the lower chords, the two pins next to a post being 
again connected by two stirrups, which pass under the beams, 
and are tightened by wedges. The upper screw bolts are passed 
through cast-iron triangular blocks, which rest on top of the 
posts, and receive the pressure when tightened up. e small 
additional weight which these trusses have added to the floor 
is well compensated for by its increased stiffuess. The floor of 
this bridge possesses more inherent stiffness than is ordinarily 
exhibited in timber railway bridges of large — I mean to 
say, that a rallway train passed over the Ohio bridge will cause 
less vibration than is produced, for instance, on the timber bridge 
over Mill Creek, on the O. and M. R. R. below the city of Cin- 
cinnati. 

As an additional means of preserving the alignment of the 
trusses, strong braces, made of 1}in. square iron, connect the 
posts and floor beams. 

The roadway for vehicles is divided into two tracks, which 
compels wagons to keep to the right, and to follow each other in 
succession. By this arrangement all confusion and turning out 
is avoided, and more teams can be passed than would otherwise 
be possible. The tracks are formed by four lines of iron tram- 
ways, each 14 in. wide; thus all the different gauges of vehicles 
are accommodated, street cars included. The economy of such 
iron trams has been fully proved on the Alleghany bridge at 
Pittsburgh, where I have applied them for the first time. 

The flooring of the roadway is composed of three thicknesses 
of plank, making a total average thickness of 8 in. Most of this 
plank isoak, All the lumber has been thoroughly seasoned in a 
drying house, and has been planed down toan even thickness, ex- 
cept the track plank, which are left rough. To keep the water 
out from between the courses, a mixture of coal tar and rosin has 
been copiously applied in a hot state to every layer. The lowest 
course of plank is fastened to the iron beams by small bolts; 
the upper courses are secured by wood screws. The two lower 
courses are laid lengthways, the third course on the horse tracks 
is laid crossways, This last one is, of course, subject to wear, 
but can be easily replaced. 

The side-walks are composed of two courses of plank, 2} in. 
thick each, the lower one of white pine, the upper one of oak 
principally. 

Neat iron lattice railings, 4 ft. high, protect the side-walks, 
er add to the appearance as well as to the stiffaess of the 

ridge. 

By our charters, the bridge floor in the centre of the main 
span is required to be 100 ft. in the clear above low water. This 
elevation now is actually 103 ft. at a medium temperature, and 
is, of course, subject to imperceptible variations. The extreme 
rise will be about 1 ft. in the coldest, and the extreme fall 1 ft 
below the medium in the warmest weather. ‘ 

By the reduction of elevation from 122 ft. to 103 ft., the ascent 
of the approaches has been considerably improved. The eleva- 
tion of Front-street on the Cincinnati side is 60 ft. above low 
water. The height of floor in the centre of the tower is 91 ft., 
and this ascent of 31 ft. is overcome within a distance of 654 ft., 
which is at the rate of 4.77 ft. in 100ft. As far as the solid 
ay extends from Front to Water-street, the grade has 

n & little steeper, and correspondingly reduced beyond. 

On the Covington side, the approach Logins at Second-street, 
at an elevation of 71 ft. above low-water mark, and this makes 
the grade to the anchor walls very easy. When the immense 
traffic is considered which is daily passing over this great 
thoroughfare, the reduction of its elevation to the present level 
will - be regretted, even by those who have consistently 
opposed it. 

All the wrought-iron beams, girders, and channel bars which 

have been used for the construction of the floor were manufac- 
tured by the Butlalo Union Ironworks, in Buffalo, N.Y. I con- 
sider it but just to state here that the quality of these irons has 
fully come up to my expectations, and that the rolling cannot 
be surpassed in smoothness and finish. 
_ By the firm of Charles A. Wolf, the test portion of the bar 
iron consumed in the floor was maneleemneds another portion 
was delivered by the Globe Works; and Messrs. Phillips and 
Son supplied the plates for the girders over Water-street. 


Strength and Stability of Work. 

Among the various branches of modern industry, perhaps 
none has produced riper and better fruits than the art of making 
and improving iron and steel. Before the re of iron 
had attained to a high degree of perfection, no work as the 








Ohio Bridge could be erected. Stone and timber being the only 
materials at the service of the engineer, his efforts at crossing 
rivers were limited to small spans. This scope was consider- 
ably enlarged by the employment of wrought and cast iron. The 
erection of cast-iron arches of 100 ft. span and over, at the 
beginning of this a was a great triumph in civil engineer- 
ing. Telford's successful accomplishment of the old Menai 
suspension bridge, however, was the great feat of those days. 
But by the modern railway traffic greater strength and stability 
were demanded, and Telford’s great achievement was then mis- 
takenly left unappreciated and greatly undervalued. When this 
same famous strait was to be crossed by the railway, something 
original and new had to be substituted. To the genius of the 
late Robert Stephenson we owe the tubular bridge, while it was 
reserved for the ingenuity of Brunel, jun., to illustrate an 
apparent perfection by the construction of the Saltash bridge. 
But all these have now ceased to serve as models; they have 
ielded to better systems, as exemplified by the various com- 
Cinations of the triangular truss, and by the lattice bridge, of 
—_ so many fine specimens have of late years been erected in 
uro 
It is a curious fact, that the various systems of arching, 
trussing, and tubing, when they are analytically examined, and 
each system is considered as complete within itself, and not 
exerting any forces upon the abutments, except by the simple 
weight of the structure, have no advantage over each other, 
neither in point of strength nor economy, providing the vertical 
supporting power is alone considered, without any reference to 
buckling or other lateral deficiencies. I have made these com- 
isons, and I mention this fact as a statical curiosity. This, 
owever, will only hold out and show equal results in such 
combinations as are free from statical blunders. Where this is 
not the case, of course there is waste of materials, or material 
misapplied. 

For small spans the principle of suspension in a scientific 
point has no advantage over arching, trussing, or tubing. By 
the application of a superior material, however, as for instance 
wire, a decided economy may be effected. 

It is in large spans, where the principle of suspension asserts 
its full claims, and where it will for ever stand without a rival, 
no matter what novelties may turn up in the future. Within 
the whole range of engineering, no system of construction pre- 
sents such favourable conditions as 1s offered by the suspension 
system. Fally aware that opposite opinions are taught in text- 
books on engineering, I know that I am exposing myself to 
criticism, but I also know that the future history of engineering 
will do me full justice. 

Spans of 450 ft. may be safely attempted on the tubular plan, 
but it can only be done at an enormous waste of materials. 
Each single tube of the Britannia bridge weighs 1550 tons gross, 
and is 460 ft. long. The main span of the Ohio bridge weighs 
not quite 1500 tons neat, and is 1057 ft. long. The latter will 
safely support over 3000 tons, while one-half this weight will 
overtax the strength of a Britannia tube. A comparison with 
well built lattice bridges is not quite so favourable, but leaves 
still a great margin in favour of the suspension plan. But while 
the great economy of the suspension plan has always been 
granted, the old stereotyped objection of the want of stiffness 
remains. Just as soon as “suspension” is uttered, a picture is 
conjured up in imagination full of violent agitation. But while 
engineers and others shake their heads at ,“‘ suspension,” they 
do not reflect that every system is suspended, and that the 
differences grow out of the different of suspension, and 
are not due to suspension in itself: 

In all tubular and lattice bridges, an enormous waste of 
material is necessarily incurred in order to prevent buckling, and 
to provide for that /ateral stiffness, which is quite as important 
as vertical strength. The railway bridge over the Rhine at 
Cologne, in Germany, is probably one of the best specimens of 
lattice erected of late years. This bridge is as strong, if not 
stronger, comparatively, than the Britannia tubular bridge, and 
it will certainly last much longer. The Britannia tubes are 
460 ft. long; the reaches of the Cologne bridge are 330 ft. But, 
like all large spans of truss-work, the Cologne bri is subject 
to injurious oscillations; but no such motions can be noticed in 
a well built suspension bridge. The Ohio, the Niagara, and 
the Alleghany bridges are éntirely free from such oscillations. 
By tke movement of a dense crowd of people over the Ohio 
bridge, a slight lateral motion may be noticed in the cables, and, 
to some extent in the floor, between the centre of the main span 
and the towers’, but not in the centre itself. This motion is so 
slight that few persons will notice it; it is owing to the want of 
outside cables for the support of the side-walks. And since this 
movement occurs only in extreme cases, and is scarcely per- 
ceptible, Iam not disposed to make further provisions for its 
counteraction. In a bridge with side-walks of 10 ft. wide, or 
more, such as the Alleghany bridge, outside cables are neces- 


sary. 

If a special railway track was laid down inthe centre of the 
floor, I feel satisfied that full trains might be run over at a speed 
of 20 miles per hour, without producing any more vibrations 
than are usually noticed in our best constructed iron truss 
bridges of ordinary spans. 

A simple cable or chain, freely suspended, is of course sus- 
ceptible to forces which have a tendency to disturb its equili- 
brium. As the laws of the catenary are well understood, it is 
easy to calculate the deflections which may be produced by any 
per omg or transient load, that may tax a certain part of the 
system. To no combination can mathematics be applied so surely 
and successfully as to the suspension system. The importance of 
this fact is not to be underrated. No engineer is as safe in his 
work as he who is competent to plan and execute a suspension 
bridge. There is no guesswork, no blind judging, but zbsolute 
certainty for him, provided he phe tems» what he is about. 

The comparative extent of disturbance to which a cable may 
be subjected depends upon its span, deflection, and weight. 
The greater its weight, the less its disturbance. And since this 
weight is increased by the permanent weight of the suspended 
floor, it follows that the larger the span, the greater is the weight, 
and the greater will be the stability of the structure. Although 
this law is well understood by mathematicians, it has, in all late 
engineering discussions on the merits and demerits of suspension 
bridges for railway purposes, been kept studiously out of sight. 
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A suspension bridge should be considered in the light of a 
suspended girder or truss. The floor of the Ohio bridge, in 
connexion with its girders, trusses and stays, is a trussed bridge, 
but of so large a span that the truss will not supply the re- 
quisite power ; other elements of support must be added to the 
system, and these are supplied by the cables. And just in pro- 
portion to the weight and inherent stiffness of these cables will 
the ony and strength of the whole structure be increased. 
Treating this problem in this light, its whole aspect becomes 
changed. We are no longer dealing with a system that is liable 
to be disturbed by a “ dog’s trot,” but we are considering a huge 
truss and girder suspended over a span exceeding 1000 ft. in 
the clear, and moreover we are treating a problem which cannot 
be solved in any other way. 

Since the interruption of travel across the East river, between 
New York and Brooklyn, caused by the ice last winter, the old 
project of bridging this tidal arm of the sea has been revived, 
and various charters are now being enacted to realise this con- 
ception. This great tidal fow not only es the normal 
condition of the harbour of New York, but it also serves as one of 
the principal highways of its commerce. With a depth of water 
of 20 to 50 it., its whole width is navigable. Reflecting now 
what an immense commerce will be crowded through this 
channel, say in 100 years hence, can the question of a permanent 
obstruction by piers or otherwise ever be entertained? The 
planting of such obstacles to navigation would be a great 
national offence; it would be a thrust at the commerce of this 
continent. Except tunneling, all other projects which design 
obstructions in this river are out of question. Consequently 
the East river will have to be crossed by a single span, which 
may vary from 1400 ft. to 2000 ft., or more in the clear, accord- 
ing to location, and at an elevation in the centre of no less than 
130 ft. above high tide. But, the larger the span, the more 
rigid it can be made, and since the above dimensions are far 
within the limits of practicability, their erection is simply a 
question of cost. 

(To be continued.) 








ENGINEERING IN AMERICA. 

A civin engineer in London sends us the following 
extract from a letter from a young English engineer now 
in Saint Louis, Missouri, U.S. : 

“On my arrival here I called on your friend, and he pro- 
cured me introductions to several engineers. I have been 
to see them all, and I have also called at the various rail- 
way offices, but cannot get anything to do. This looks 
very much like the old country. I have now been two 
months on the look out, but without success; however, I 
do not mean to be down yet, but I must say that, so far 
as I can see, this does not appear to be a good country for 
civil engineers. Every one tells me that an engineer should 
carry more than one string to hisbow. They area very 
practical people here, and they only stick to engineering so 
long as it ‘pays.’ When things get slack, they drop the 
‘C. EY and turn to something else. 

‘*T am told that it is not an unusual thing to see a man 
combining the professions of engineer, land-surveyor, 
lawyer, house-agent, and schoolmaster, and on a pinch they 
have been known to take to preaching! I have taken a 
house with four rooms and a cellar, for which I pay 65/. pér 
year: such a ‘crib’ in Liverpool would: bring a rent: of 
about 187. 

‘“‘ Engineers or surveyors are paid at rates varying from 
12/. to 387. per month, but the latter appointments ‘are like 
angels’ visits, 

“This is a great city for commerce; it certainly is the 
most busy place I have ever seen. It has a population of 
over 200,000, chiefly composed of French, Germans, 
Dutch, and Irish. I see every one living well here, but 
how to get into the way of doing so is the grand secret. I 
have already come to the conclusion that civil engineering 
is not the right track, so I mean to run off into some other 
direction. 

“T annex a list of wages paid here, from which you will 
see that this is a perfect Eden for working-men: Mechanics, 
6 to 8 dollars; masons, 4 to 5 dollars; bricklayers, 5 to 64 
dollars; carpenters, 4 to 5 dollars; labourers, 2 to 24 
dollars. Farm servants get 28 to 35 dollars per month, 
and are found in board and lodging. The dollar is now 
worth about 3s. 

“ A new addition to the St. Louis waterworks is about 
to be made, and I annex a list of the prices agreeil on: 

s. ad 
1 6 per cubic yard. 
4 6 


” 


Earthwork in embankment 
Puddle .,,, oad wots 


Rough paving ... suri .@ ” 
Concrete ... eos co 24 0 9 
Rubble masonry 18 0 4 


“The rubble masonry which I have ‘seen built here 
would not be allowed for temporary work in England.” 








Mrserats in France.—The quantity of iron minerals im- 
ported into France in the first five months of this year was 
195,800 tons, as compared with 169,700 tons in the correspond- 
ing period of 1866. The increase of 15 per cent. here indicated 
in attributable to the larger deliveries made from Spain and 

eria. 

An Inon-crAD For MetBourne.—Some of the leading 
shipbuilding firms have submitted tenders for the construction 
of an armour-clad monitor for Melbourne, She is to be 2107 
tons burthen, with twin screws, and she is intended solely for 
coast defence. She will not. have any mast, and will lie very 
low in the water. 





THE PARIS EXHIBITION. 

Iy continuing our attempts to generalise the great 
facts brought before the eyes of the public at the Paris 
Exhibition, and to draw our conclusions from them 
with regard to the direction of progress in our pro- 
fession all over the world, we now turn to the second 
element of engineering work, viz., the rhanufacture of 
iron. Inthis branch, above all, progress is rapid, the 
changes important and characteristic, and the results 
striking and effective. We have seen in the space of 
ten years the whole method of working iron revolu- 
tionised by scientific discoveries and important inven- 
tions, we have seen the basis of iron manufacture 
changed, and the great centres of industry shifted from 
one locality to another, in consequence of the difference 
of conditions afforded by the different places for the 
improved methods of working. All this is—although 
not exclusively, yet principally—due to Mr. Bessemer’s 
great invention. We find the products of the Bessemer 
process exhibited in the departments of’ all ‘coun- 
tries, and wherever iron is made, or iron ore found, 
we can trace some important effect, some vital 
change which has taken place, and which is due to 
that one invention.; Wherever a mine of pure 
iron ore is worked, the production has risen and 
trade improved; wherever the pressure of competition 
kept down the quality of some average mark of pig 
iron below mediocrity, improved modes of working, 
increased care and attention, and improved scientific 
appliances have been resorted to, and the quality of iron 
has been raised. The quality of iron ore, formerly 
a question of secondary importance, has now become 
prominent ‘above all, and of the two mining products, 
coal and ironstone, the former has ceded its primary 
position to the latter. How does this great and com- 
plete change affect the iron manufacture of this 
country, and its relative position to other manufactur- 
ing places all over the world? At first sight it would 
appear that we must be the losers by this change. 
Our iron ores are decidedly inferior to those of 
Sweden, Austria, Germany, and Italy, while our coals 
are vastly superior to those of all these localities. 
To make the quality of the staple article dependent upon 
the ore in which we areibshind ourneighbours, instead of 
basing our.industry upon the coal, in which we havea 
decided advantage, would appear to be equivalent to 
a suicidal act on the part of our iron industry. The 
thought that the Bessemer process will make this 
country lose its manufacturing superiority, for which 
it is principally indebted to the invention of puddling, 
has been more than once expressed in foreign coun- 
tries as well as in our own. Yet all facts prove the 
reverse. The more carefully we look at the products 
of iron manufactures throughout this great Exhibition, 
the more convinced we must be that in this branch 
most partieularly England has maintained’ her old 
position, and is likely to do so for a future period of 
time, the length of which no human eye can at present 
oyerreach. Looking at the specimens of pig iron, we 
have as yet failed to discover a single specimen which 
will beat the Cleveland iron in price, or the Scotch 
foundry pigs in quality, or the British hematite in 
all those qualities which are essential for the Bessemer 
process. ‘There is cheap iron made in the Saar district, 
and there are excellent specimens of it and of the pro- 
ducts made from it in the Prussian department, 
but if Mr. Dixon can come up to his statement, and 
there is no reason why he should not be able to do so by 
a little exertion, no iron manufacturer:in the Saar dis- 
trict will compete with his Cleveland rails at 6/. per 
ton, nor with his ship plates, which are guaranteed to 
come up to a breaking strain of 22 tons, There is 
also finer foundry iron made at Ilsenburg and Silesia, 
and in Sweden, than the most celebrated furnaces in 
Scotland can produce; but what are the prices of 
these marks, and what the quantities which can be 
made under the most favourable circumstances ? 
Made with charcoal in small furnaces, and in localities 
so far removed from all suitable means of communi- 
cation with the markets of the world, that the cost 
of transport doubles the prime cost of the article 
before it can reach the nearest seaport, such pro- 
ducts have no chance in the actual struggle of inter- 
national commercial competition. They are very beau- 
tiful for making trophies of, but in the great open 
market in the real race of competition they are no- 


where. If we turn to the iron manufacturer of France, . 


we find the natural gift of the rich layers of ore existii 
in that country marred by the great impurity of these 
minerals, ith the exception of a few unimportant 
mines in Alsace and in one or two other places, 
all French mines yield very inferior qualities of ore, 
which, when smelted by themselves, produce a 
material scarcely fit for any purpose. We find, there- 


ting bought the former Confederate ram Stonewall for 80,0 





fore, all the great ironmasters of France in the posses- 
sion of mines in foreign countries wherefrom ‘they 
draw a large supply of purer ores to mix with their 
own, and to bring wp the quality of their iron to a 
proper standard. We find the Creusot works de- 
pendent upon ore from the Isle of Elba and from 
Algeria; we notice the products of Messrs. Petin and 
Gaudet’s furnaces in the Italian islands, and almost 
without an exception throughout the iron manufacture 
of France the transport of ore from enormous dis- 
tances is a characteristic feature of the present method 
of working. How is that to compete with the Fur- 
ness district, where the iron ore comes up from the 
mines to the side of the furnaces ready for use in its 
raw state, unmixed, unprepared, all of first quality ; 
where the pig iron may be tapped from the 
blast furnace and run into the Bessemer converter, 
and from that without cooling pass under the hammers 
and rolls; where the wagons, which are sent for the 
coal, take iron ore to the colleries, as their cargo, and 
the finished articles come out of the works at the 
side of the sea; where the very slags from the fur- 
naces are rolled into the sea to form fresh ground for 
further extension? If we come to Bessemer steel as 
a specialty, we must admit that both the Swedish 
end the Austrian specimens of that article are superior 
in quality to the average made in England. In these’ 
countries steel-making undoubtedly has a great future, 
and, particularly in Austria, the steel manufacture 
may at one time reach an importance and prosperity 
through the Bessemer process, which as yet can 
searcely be fully appreciated. Still this is a question 
of a distant future, and at this moment it shows 
us only an excellent opening for British capital and 
enterprise to avail itself of this much - promising 
opportunity, and draw an immediate gain in every 
respect from the development of the natural re- 
sources of Austria. Cast steel—once the pride and 
monopoly of ‘Sheffield—cast steel is the only ma- 
terial where the progress of this country has been 
overtaken by that of a still more rapidly advancing 
manufacturing district. There are two great works in 
Rhenish Prussia to which we must grant precedence 
before any steel-maker in this country. The question 
is beyond dispute. The quality of Krupp’s steel, the 
unequalled facilit} of the Essen works for producing 
large masses and great quantities, the fact of an enor- 
mous import trade carried on by the firm of Krupp in 
our own country, all this speaks for itself. Equally so 
do the steel castings shown at Paris by the Bochum 
Company defy all competition on the part of steel- 
makers ‘all over the. world. While admitting and 
naming these important facts with all the prominence 
which is due to them, we cannot overlook the circum- 
stance that the superiority“of Prussian steel manufac- 
ture is not due to any unusual natural facilities. The 
coal of the Ruhr district is good, but not better than 
the average of British coals. The iron ores found in 
the vicinity of coal are unfit for steel-manufacture, 
and better ores must be drawn from Nassau and from 
Siegen for the best marks of pigs. Indeed, a very large 
quantity of British hematite iron is purchased every 
year by the Prussian stecl-makers, and used by them 
in admixture with our own and the Siegen iron, which 
also forms a part of British steel. ‘The success of 
the Prussian steel-makers is, therefore, due only to 
their own exertions, to the discovery and application 
of scientific principles to improved — and great 
enterprise. We, therefore, see nothing discouraging 
to the profession in this country in the brilliant results 
obtained by our neighbours. The qualities and 
elements to which they thank their progress are not in 
any way missing or scarce among us. Let them go 
ahead with all speed and power, and let them he 
assured that we will follow them in that great race so 
closely and as quickly that they themselves will find it 
difficult to know for certain who is the first. 








Ratts For Russta.—The screw steamer Norfolk has left the 
Tyne with 1851 tons of rails for Russia. These rails form part 
~) a Russian contract in course of execution by the Consett Iron 
Company, } , 

Mr. Jams Asupury.—Her boa ay Queen of Spain has 
been graciously pleased to confer on Mr. James Ashbury the 
order of Commander of Charles III. This high order carries 
with it the rank of Excellency, and is not often given to 


Inon-otap Ram For Japan.—The Tycoon of coaen me 
.y an 
we believe it is now on its way to Nagasaki. It has two case- 
mated towers, which have been called turrets, and could easily 
destroy any wooden fleet not armed with heavy rifled guns firing 
steel or chilled iron shot. : 
Tue Mianronomon.—This vessel, lately the only United 


States ironclad in ission, is now laid up in "y, at 
League Island, near Philadelphia. . 
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ROCK-TUNNELLING MACHINE, AT THE PARIS EXHIBITION. 


DESIGNED BY CAPTAIN FREDERICK BEAUMONT, R.E., AND CONSTRUCTED BY MESSRS. BRYAN DONKIN AND CO., ENGINEERS, LONDON.’ 


(For Description, see Page 97.) 


FIG.S. 
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THE PARNITZ BRIDGE, BERLIN AND STETTIN RAILWAY. 





CONSTRUCTED ON MR. J. W. SCHWEDLER’S SYSTEM. 
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Tue system of bridge construction suggested and adopted 
by Mr. J. W. Schwedler has already been briefly noticed in our 


columns. Ina short criticism of the civil engineering models 
exhibited at Paris, we analysed the system as illustrated by the 
model of the Parnitz bridge with the view of detecting some 
trace of reason for the adoption of a form which we then stig- 
matised as * an ugly mean Lestrons a parallel trussed girder and 
a bowstring.” The details of the system we are now possessed 
of do uot invalidate our former conclusions. We think an in- 
spection of the engraving of the Parnitaz bridge on the present 
page will justify our condemnation of the system as far as 
appearance is concerned; indeed, M. Schwedler himself, in the 
““Wochenblatt des Architecten-Vereins,” admits that his for- 
mula gives an unpleasing outline to the top member of the 
girder, but, on the other hand, he claims peculiar economical ad- 
vantage as the result of that form—a conclusion we are bound 
to say we think is not proven. Undoubtedly the form ard 
Cetails of the system are such that the sectional area of each or 
any portion of a member may be proportioned with great 
accuracy and simplicity to the maximum strain occurring on it 
at any time, and we take this to be the chief merit of the 
design. It is, however, one which it shares in common with all 
“skeleton” structures when the conditions of uniform stress 
may be complied with. 

An engineer is prone to take too exclusively a contractor’s, at 
the sacrifice of a proper proportion of an architect’s view of the 
structure he is designing. A strong reaction has, however, 
recently set in in this country, and notwithstanding that some eye- 
sores, such as the Ludgate-hill bridge, may be due to this, we 
have reason, on the whole, to congratulate ourselves on the in- 
novation. If it be meritorious to design a bridge which shall 
be 5 per cent. cheaper and 50 per cent. uglier than some other 
bridge of similar strength and size, it will be equally so con- 
cerning other structures. Station buildings, therefore, should 
consist of plain walls pierced witlr holes for light; but lacking 
cornices, plinths, pilasters, panels, or indeed anything which 
might afford relief to the eye or redeem the design from 
hideousness. 

It will be seen from our illustration of the Parnitz bridge that 
the Schwedler truss is made up of one or more parallelograms 
at the centre, with a pair of diagonals in each; of a series of 
trapezoids, with one diagonal in each bay; and of a couple of 
triangles at the ends, formed of the top and bottom members. 
The form of each trapezoid is such that the strain on its 
diagonal ranges between nil and the maximum tension to which 
it is liable under the most unfavourable position of the rolling 
load. It is obvious, if double diagonals were not introduced at 
the centre of the bridge, the form of the bays at that point 
would also be trapezoidal, but with the shorter vertical towards 
the centre of the bridge additional horizontal strain would of 
course result from this depression of the top member, and on 
that account Mr. Schwedler has adhered to the double diagonals 
of the ordinary bowstring construction at that point, The pro- 
portional length of the span so treated will be governed by the 
ratio of gross to rolling load. Mr. Schwedler urges that, in 
comparison with the lattice girder of uniform depth, his system 
has an advantage, since the verticals and diagonals are shorter 
and lighter, and that in comparison with the bowstring it also 
Maintains its superiority, as the top and bottom members are of 
reduced instead of increased section towards the bearings. 
With the refinement of economising evidenced by these argu- 
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ments, we are surprised that the diagonals were not designed to 
resist compression as well as tension, and the outline of the truss 
assimilated more closely to the parabola, since a few pounds of 
iron would then have been caved by allowing the strains on the 
diagonals to range between— and +-, instead of between 0 and 
— only, as at present. 

_ The formula for the depth of truss, conforming to the condi- 
tions of 0 and — strains alone on the diagonals, is given by Mr. 
Schwedler as follows: 


7 
lea = G—«), Pte 
= = 
P+—- 


where p is the dead load, m the rolling load, F the depth, ? the 
span, and 2 and.y the co-ordinates. ; 

The chiet practical advantage claimed for the system is that 
the sectional areas may in all cases be proportioned with ease to 
the strain. The required variations in the sectional area of the 
top and bottom members are obtained, generally, by reducin 
the width of the horizontal tables of the angle irons, of whic! 
those members are built up, keeping the vertical tables of 
uniform depth throughout. The jointings of the angle irons, 
verticals, and diagonals are very simply effected, one plate at 
each intersection covering the whole. 

The platform of the bridge consists of deep cross girders 
rigidly connected to each vertical, in such a manner as to main- 
tain the rectangular position of those members, and, conse- 
quently, the plane of the top and bottom members. Lateral 


movement is provided against by the insertion of di re 
between each “cross girder, from ip to pier. itudina 
girders are placed under each rail and between pair of 


cross girders. 















































opening of 40 ft. on each side for the passage of vessels ,The piers 
were sunk by the pneumatic process. The centre pier upon 
which the swing bridge works is 26 ft. diameter. In the con- 
struction of this pier, a ring of iron, the full diameter of the 
pier by 4 ft. 6in. high, with a bracketed flange 3 ft. wide, was 
suspended by thirty-two chains, and the wall of the well, 4 ft. 
thick, was carried up from the flange in brickwork in cement. 
After sinking, the interior of the iron ee | was filled in with 
concrete, and the rest of the pier with solid brickwork. . The side 
piers consist of a pair of cylinders 18 ft. diameter at the lower 
“oepe ed and, 12 ft. diameter above, coupled together at the top 

y an arch, so that the size of the piers at the level of the 
girders is 38 ft. by 12 ft. These piers are about 48 ft. high, of 
which a length of 22 ft. is above the level of the water, 16 ft. in 
the water and 10 ft. below the bed of the river. The rate of 
sinking averaged 12in. per diem for the centre pier, and 18 in, 
for the side piers. 








CHATWOOD AND STURGEON’S HAMMERS, 


To THe Epitor oF ENGINEERING. 

Str,—My attention has been directed to a description of a 
50-ton steam hammer in Enaingertne for June 28th, in 
‘which my name has been put forward with that of Mr. Chat- 
‘wood, of Bolton, as my inventor of the plan described. 

I beg to state that I have nothing whatever to do with it. 
‘It isno doubt true that on the 15th of December last I obtained 
iprovisional protection along with Mr. Chatwood for improvements 
lin steam-hammers, but certainly not for anything of the kind 
zyou have described. Mr. Chatwood introduced this plan him- 
a3elf into the complete specification of that patent without con- 
zsulting me, having, I suppose, a degree of faith in it, which, as 
it would need a slight knowledge of mechanics to destroy, is quite’ 





It is argued by Mr. Schwedler that the apjarent distortion in 
the outline of his truss would be much less marked im a road 
bridge, on account of the comparatively sinall of 
rolling load. In other words, under such conditions his system 
would be almost merged in that of the ordinsury bowstring. 

The tirst bridge erected on Mr. Schwedlei’s — was the 
Weser bridge, on the Altenbecken-Holzminder Railway. The 
truss, 185 ft. span and 24 ft. deep, was divided into 18ft. bays; 
but as double bracing was introduced, the span ef the gird 
under the rails was reduced to 9 ft. The gross vi of irom 
employed in the construction is stated in the “* W tt deg 
Architecten-Vereins” to be but 124 cwts. per footrun. We think , 
however, there must be some error in this amount. 

The viaduct carrying a double line of railway across the Ode *, 


at Stettin, was the next structure erected. The openings (four - 
teen in number) are each 72 ft. span in the clear, the h dof 
the girders over all being 81 ft., the depth 14ft., the width sof 


bays, and consequently length of rail girders, 12 ft., and th e 
weight of iron 114 ewts. per foot rum. Each span wa 3 
first conveyed on a couple of six-wheel wagons, and then lifte d 
into its place by four hydraulic presses. 

The Parnitz bridge, of which we give an engraving, is alk o 
constructed for a double line of railway. The two main opening : 
are each 108 ft. span in the clear, and the weight of irom usedi a 
the construction averages 14 ewt. per foot run. The swimg - 
bridge, 117 ft. long over all, weight of iron 11.1 cw. per foc it 
run, turns on four wheels at the centre pier, and affords a eles r 








excusable. 

I shall a obliged if you will insert this letter in your next 
number, as I am sure you will understand my unwillingness to 
appear before your readers in connexion with such a scientific 
invention. 

Yours respectfully, 


JouNn STURGEON. 
Bolton-le-Moors, August 7, 1867. 








SCHOOLS OF STEAM ENGINEERING. 
To THe Eprror or ENGINEERING. 

Sr,—In an article of your impression of 26th ult., I notices 

“ We need a school of steam engineering even more important 
“tous than our school already establi of naval architec- 
“ ture.” I presume you refer to the School of Naval Architecture 
and Marine Engineering recently established at South Kengsing- 
architecture and marine en- 


ton. I beg to state that naval 








ineering are equally re ted at this which might 
Sale be eae School of Marine and Naval 
Architecture. The fees and (nominally) the advantages of 
naval architects and engineers are the same. 
I am yours very truly, 
August 1, 1867, X. Y. Z. 
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THE MILLWALL DOCKS. 


Ir is not very many years since the Isle of Dogs was one of 
the most desolate tracts in the neighbourhood of London. With 
a surface considerably below high-water level, undrained, and 
traversed by bad roads, it might be fairly called a waste. Now 
the case is very different. Its position on the river has caused 
it to become almost completely fringed with engineering factories 
and shipbuilding yards, and, as a necessary consequence, its roads 
have been improved, and it has become a comparatively populous 
district. The low-lying general surface ot the Isle of Dogs, and 
the fact of its being almost entirely surrounded by the Thames, 
render it an admirable site for docks, and the consequence has 
been the carrying out at Millwall of the works which form the 
subject of the t notice, and of which Mr. Juhn Fowler and 
Mr. William Wilson are the engineers. 

The total area of the land purchased by the Millwall Dock Com- 
pany is 204 acres, and the area of the water in the docks, when com- 
ng will be 52 acres, leaving 152 acres available for wharves, 

. The portions of the work already constructed have a water 
area of rather more than 33 acres, and present about 2600 yards 
of wharf frontage, and they include a graving dock 413 ft. in 
length, with an entrance 65 ft. in width. The arrangement of 
the docks and their position with regard to the river will be seen 
from the general plan which is annexed, whilst the various 
views on 104 and 105, and on the two-page engraving, 
which we = this week, show some of ep eng constructive 
details. For convenience, we subjoin the references to the figures 
in a tabular form. 

Fig. 1. West entrance from river, plan at coping level. 
» 3 a pa plan 13 ft. 6 in. below coping. 
” om plan of foundations. 
Tranverse section of entrance, through holes for gate- 
closing chains. 
Transverse section of entrance through holes for gat e- 
opening chains. 
Longitudinal section through culverts by the side of 
the entrance-locks. 
Tranverse section through caisson groove at entrance 
” ” ” on line F F, Fig. 3. 
” ” gate recesses and plat- 
forms; on line D D, Fig. 3, 
. Tranverse section through chain-hole under the abut- 
ment for the swing-bridge; H H, Fig. 2. 
° —— section through lock, showing side-walls, 


PF PPS 


Sen 


Transverse section through lock on the line, K K, 
Fig. 2, showing the subway for gas and water 
pes. 
. Horlzontal section of shaft of subway on line, a a, 
Fig. 12. 
. Vertical section of shaft of subway on line db, Fig. 12. 
. Horizontal section on line dd, Fig. 12. 
. Vertical section through subway on line, cc, Fig. 12. 
- Transverse seetion of lock through the abutments of 
swing-bridge, on line L L, Fig. 2. 
Tranverse section of lock through machinery-chamber 
of switig-bridge, on line M M, Fig. 2. 
. Part longitudinal section of entrance-locks, showing 
platforms and chambers for middle and inner 


gates. 
», 20. Geological section in lock, 
» 21. Section of river wall. 


From the general plan above referred to, it will be seen that 
the Millwall Docks are situated just to the south of the West 
India Docks, and that they will, when the proposed extension 
is completed, have two entrances to the river, one on the eastern 
and the other on the western side. The docks will thus be of 
& | form in plan, there being an outer dock extending right 
across the bend of the river from one entrance to the other, and 
an inner dock running at right angles to the outer one. At 
—— the inner dock and one arm only of the outer dock have 

en completed, there being but one entrance—that on the 
western side. The graving dock is situated on the south side of the 
outer dock, as shown on the general plan. on which the dimen- 
sions of the docks are marked. From what we have said, it will 
be seen that the docks are exceedingly well situated for access 
from the river, and when the London, Blackwall, and Millwall 
Extension Railway—a line already authorised—is completed, 
they will be placed in direct railway communication with all the 
— lines in the kingdom. 

the west entrance we give an lan and sectional 

lans in Figs. 1, 2, and 3. fis fitted wi ees pairs of gates, 
orming two locks, the distance between the outer and middle 
pairs of gates being 250 ft., and that between the middle and 
inner pairs 200 ft. The clear width of the locks between side 
walls is 80 ft., and the cills of the gates ure 28 ft. below Trinity 
high-water mark at the centre and 23 ft. at the sides. The 
inverts at the gate-platforms are 7 ft. below the levels of the 
cills, as shown in the cross-section, Fig. 9, and longitudinal 
section, Fig. 19; the recesses thus formed being filled with con- 
on, —— bey ow landings, to a depth of 4 ft. 6 in. at 

@ centre, the top of the platforms thus form ing é Bi 
— Trinity seh metas arte ; Seeded 

e inverts of the locks are on-the same level as the ci 
and ms are formed of brickwork 3 ft. 9 in. thick, placed a 
layer of concrete 3 ft. 4 in. thick at the cextré and 4 ft. at the 
six The sides of the locks vary in sectior. at different points, 
as shown by the various cross sections; they are { with 
Staffordshire blue bricks, to 24 ft. below the top, and have stone 
copings 1 ft. 6 in. deep, formed of blocks not less than 4 ft. long, 
well united by stone joggles. The coping level is 4 ft. above 
Trinity high-water mark. The inverts of the locks are finished 
at the gate-platforms with stone quoins, these quoins being of 
Bramley Fall, except in the case of the central quoins, into 
which the greenheart gate-cills are ‘which are of 


granite. The hollow quoins, against the hee are 
fitted, are also of granite, and so are t . 
cpqmint stones, on which the rellepube tee lad sie s 


Bramley Fall. At a distance of 25 ft. outside > 
heel-posts of the outer pair of gates on peg tegen 


verse section, Fig. 8. This groove is formed in blocks of Bram- 
ley Fall, and immediately outside it is driven a line of 13 in. by 
12 in. piles 20 ft. long. Outside these piles the bottom of the 
entrance is formed, for a length of 69 ft., of granite pitching 
bedded on concrete. A caisson groove is also formed at the 
inner end of the entrance, 14 ft. inside the inner gate platform ; 
and within the line of this groove the bottom is covered with 
granite pitching for a length of 14 ft. The whole of the inner 
end of the entrance is shown in longitudinal section, in Fig. 19. 

The section of the side walls of the lock at those points where 
no special construction is required is shown on the right-hand 
side of Fig. 11. For a depth of 6 ft. below the top of the coping, the 
brickwork is 3 ft. thick; then its thickness is incre; to 3 ft. 
4 in. for a depth of 10 ft. ; and then, for a further depth of 10 ft., 
the thickness is made 3 ft. 9in. Below this, the brickwork is 
thickened to 13 ft., a culvert being formed in it as shown. The 
upper part of the wall is well backed with concrete, courses of 
brickwork running back into this concrete to bind the whole 
together. Including the concrete backing, the thickness of the 
wail is, at the top, 6 ft.; at a depth of 6 ft. below the surface, it 
is 7 ft. 9in.; at a depth of 11 ft., it is 9 ft. 6 in.; at a depth of 
16 ft., itis 11 ft. 3in.; and at a depth of 21 ft., it is 13 ft. The 
side walls of the lock are perpendicular on their faces. 
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The river walls on each side of the entrance to the lock are of 
the section shown in Fig. 21. They are 34 ft. high above the 
bottom of the entrance, and have a batter on the face of 4 ft. 
3 in. in this height. ‘The brick face of each wall is 1 ft. 10} in. 
thick at the top, and its thickness is increased at a depth of 6 ft. 
to 2 ft. 3 in. ; at a depth of 14 ft., to 2 ft. 7} in.; and at a depth 


of 22 ft., to 3ft. As in the case of the side walls of the lock, 
the brick face is well bonded to concrete backing by courses 
carried back into the latter, as shown in the section; and the 
total thickness of the wall is 7 ft. 6in. at the top and 16 ft. 
8in. at the bottom. The concrete fourdation is carried toa 
depth of 2 ft. 9 in. below the footing of each wall, and 5 ft. 9 in. 
below the bottom of the entrance. Cast-iron fenders, 21 ft. long, 
will be placed vertically at intervals along the face of the river 
walls, as shown in the plan, Fig. 1. 

At t the entrance to the locks is closed by a cofferdam 
formed of a double line of piles with puddle between, the whole 
being well supported by struts and braces. Preparations are, 
however, rapidly going on for removing this dam; and it is ex- 

that water will be admitted to the docks on the 29th 
instant. The nature of the ground at the points at which the 
entrance locks have been constructed is shown by tue geological 
section, Fig. 21. From this it will be seen that the surface was 
7 ft..4in. below Trinity high-water mark, and below the top 





as shown at E E, in the plans Figs. 2 and 3, and in asta 


sodscthe strata were as follows: 
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The saheanien, the sluices, the capstans, the caisson for the 
graving dock, the swing and draw bridges, which we shall de- 
scribe presently, and all the hydraulic machinery by which these 
details are to be worked, have been made by Sir William Arm- 
strong and Co., at their works at Elswick, and they are being 
erected under the direction of their representative, Mr. James 
Hendry. The lock-gates, which are each 43 ft. wide by 31 ft. high, 
differ in the details of their construction from any that have been 
hitherto erected in this country. They are “box” gates, but 
instead of its being attempted to make the box formed by each 
leaf water-tight, as is consi done, the river side of each gate is 
perforated so that the water flows freely into or out of the box. 









The upper side of each gate, or that next the dock, is of course 
made water-tight. Box gates of the ordinary kind, although 
they may be water-tight when new, rarely continue long in that 
condition, the vibration caused by the shocks to which they are 
subjected soon giving rise to leakage. In the gates at Millwall, 
the water being in contact with both sides of the water-tight 
surface of the gates, the vibration caused by any blows that sur- 
face may receive will be much less, and it is probable, therefore, 
that much less leakage will be the result. The water-tight 
side of each gate, too, will be but little exposed to injury, as 
when vessels are being taken through it will be closed against 
the wall of the recess into which each gate folds when open. 
Each leaf of each pair of gates weighs about 60 tons. 

The gates close against greenheart cills which are let into 
rebates cut in the stone quoins already mentioned. The cills 
are curved to an arc of 200 ft. radius, whilst the upper sides of 
the gates are curved to an arc having a radius of 100 ft. The 
toe-posts of the gates are, like the cills, of greenheart, and s0 
are the heel-posts, these latter being carefully fitted to the 
polished surfaces of properly shaped granite hollow quoins. The 
heel of each leaf rests upon a chilled cast-iron pin placed on a bl 
of granite, and the overhanging weight is carried partly by the 
upper bearing of the heel-post, and partly by a chilled cast-iron 


roller working on a cast-iron roller path, arranged as shown in 
the plan, Fig. 1. ‘The arrangement which has been adopted to 
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enable the rollers to be readily removed for the purposes of 
repair or renewal is very simple and effective. The trunnions 
of each roller work in suitable bearings on the underside of a 
cast-iron semicircular case or cap by which the roller is 
covered. A kind of knuckle on one end of this cover fits into 
a corresponding recess in a casting fixed to the bottom of the 
gate to which the roller belongs; whilst the other end of the 
cover is kept down by a pair of massive pins or bolts, which 
press on it, and which, passing up through a casting fixed to the 
gate, are united by a crosshead, and are kept from rising 
by a pair of keys or wedges driven between the top of 
latter and another casting fixed to the gate. When a roller 
has to be renewed, the process will be as follows: A diver being 
sent down, a jack will be placed under the toe of the leaf, and 
the weight taken off the roller. The wedges above the crosshead 
will then be driven back, and a chain attached to the latter so 
that it and the bearing pins may be lifted a sufficient height to 
leav2 the roller-case free. When this has been done, the case 
will merely have to be tipped on the roller trunnions, so as to 
bring the knuckle on one end of it clear of the casting in which 
it fits, and the roller and case together can then be run out 
clear of the gate and lifted out of the lock in the ordinary way. 

The lock-gates are to be opened and closed by chains arranged 
as shown in the plan, Fig. 1, there being two chains to each 
gate, one for opening and one for closing it. Each chain is led 
up through chain holes formed in the side walls, as shown in 
Figs. 4, 5, 7, and 10, the latter figure showing the chain hole 
under the abutment for the swing bricge; and each chain is acted 
upon by an independent hydraulic engine, there being thus four 
of these engines to each pair of gates, Each engine has two 
oscillating cylinders, and drives a winding drum of sufficient 
length to take up the required amount of chains without the 
latter overlapping. The winding drums for the closing are 
longer than those for the opening chains, as the former extend 
across the lock when the gates are open, and they have conse- 
quently to be slacked out sufficiently to allow of vessels passing 
over them. The second motion-shaft of each of the winding 
engines can, if necessary, be thrown into gear with a capstan, 
so that the gates may be opened or closed by hand in the event 
of the hydraulic machinery breaking down. 

On each side of the river entrance is being erected a capstan 
worked by hydraulic power, these capstans, which will respec- 
tively occupy the positions shown in Fig. 1, being each capable 
of exerting on a hawser a pull of 5 tons at the rate of 80 ft. per 
minute. Two smaller hydraulic capstans, each capable of 
exerting a pull of 3 tons at the rate of 80ft. per minute, are 
also being erected near end of the inner entrance lock, as shown in 
the plan, Fig. 1. The entrance lock is crossed near its inner end 
by the West Ferry-road, this road being at present carried over 
the lock by a temporary wooden bridge. At this point an 
iron swing-bridge is in course of erection, and it is expected that 
it will be completed and ready for use early in September. 
The bridge is arranged as shown in the plan, Fig. 1, the two 
arms being 110 ft. and 50 ft. in length respectively. The bridge 
consists of three girders carrying the two roadways—each 12 ft. 
Gin. wide—between them, with two footpaths outside. The 
total width of the bridge is 44 ft. The centre pin of the bridge 
is a plunger working in a hydraulic press cylinder, and the 
bridge will be raised by the aid of this press before it is turned 
round. The turning gear consists of a pair of hydraulic cylin- 
ders, the pistons of which are connected toa chain passing round 
a chain-wheel fixed to the underside of the bridge, the one 
cylinder being used for opening and the other for closing the 
bridge. Provision is also made for working the bridge by band 
in case of any failure of the hydraulic machinery, the hand gear 
being connected to pumps, by which water can be forced into 
the cylinder in which the centre-pin works, for the purpose 
of raising the bridge off its bearings. 

The arrangement of the culverts and sluices connected with 
the entrance-lock is shown on the half-sectional plan, Fig. 3, 
the culverts on each side of the locks being similarly arranged. 
From the figure referred to, it will be seen that one main culvert, 
6 ft. high by 4ft. wide, is carried along each side of the lock 
from the dock to outside the outer pair of gates, and that there 
are, besides these, shorter culverts communicating with the 
locks on opposite sides of each pair of gates, and also—except in 
the case of those belonging to the inner pair of gates—commu- 
nicating with the main culverts. The positions of the sluices 
will be better understood from an inspection of the plan than 
they would be from any written description, and it will be seen 
that they are so arranged that communication can be made 
between either lock and the dock or river, and that water can 
also be discharged direct from the dock into the river through 
the main culverts. The culverts communicate with the locks 
and entrance by openings varying from 2 ft. high by 2 ft. wide, to 
4ft. high by 3 ft. in width, these openings having Bramley Fall 
cills and covers, and being divided from each other by cutwatersof 
Darley Dale stone. ‘The openings are shown in the sectional 
plan, Fig. 3, in the longitudinal sections, Figs. 6 and 19, and in 
tranverse section, Fig. 8, whilst the culverts are shown in the 
various other transverse sections. The culverts are provided 
with air shafts 2 ft. square at various points, and it will be seen 
that the openings into the locks are arranged so that the water 
discharged through them tends to scour the gate platforms. It 
will be seen also from Fig. 1 that a low-water discharge culvert 
is laid from the graving dock to a point in one of the river walls 
a short distance outside the outer pair of entrance gates. The 
various sluices are of wood, and they fit against stone faces built 
into the brickwork of the culverts, as shown in Fig. 6. Each 
sluice is lifted by a screw driven by a three-cylinder hydraulic 

’ engine, which is connected to it by gearing. 

Of the graving-dock we do not propose entering into any de- 
scription here, as we hope shortly to be able to place engravings 
of it before our readers. We may, however, remark that the 
amount of brickwork beneath the altars is reduced by turning a 
series of arches under them, and that the caisson by which the 
entrance to the dock is closed, instead of being dropped into 
grooves in the usual way, is to be kept up against the stone faces 
provided for it by the pressure of water on the outside. The 
caisson is being constructed by Sir W. Armstrong and Co., and 
is nearly completed. The machinery for emptying the graving- 
dock has, we believe, not yet been decided upon; but it is pro- 
bable that a “ bucketing-engine,” similar to that erected by Sir 
W. Armstrong at one of the new graving-docks at Liverpool, 





will be adopted. This engine consists of a large tank or bucket, 
which is capable of containing [4 tons of water, and which is 
raised and lowered, in a well connected with. the dock, by hy- 
draulic power. The bucket is. tipped during its down stroke, 
and brought into a horizontal position again after it has 
dipped into the water, and it thus bales the water out of the 
dock, taking up 14 tons at each stroke. The number of strokes 
made per minute varies according to the height of the lift, and 
the arrangement is said to work exceedingly well. We shall 
probably give some further particulars of it on a future oc- 
casion. 

A new road—marked the Glengall-road in the general plan— 
is now in course of construction across the Isle of Dogs, and this 
road will cross the inner dock by a drawbridge of 80 ft. span. 
This bridge, which is in conrse of erection, is of somewhat pecu- 
liar construction. ‘The balance portion of the bridge resting on 
one abutment bears near the edge of that abutment on rollers, 
which can be raised by hydraulic power, whilst the overhang- 
ing, or what we may term the front end, of the bridge is fur- 
nished with horns which pass under rollers fixed to the opposite 
abutment. When the rollers first mentioned are raised, the front 
end of the bridge is held down by the horns, and tie whole 
structure is thus tilted, so that the hind end is raised above the 
road level, and the bridge is then drawn back over the road by 
hydraulic power, rails fixed on under side of the bridge running 
on rollers properly placed to receive them. Several bridges on 
this plan have been erected in various situations by Sir William 
Armstrong and Co., and they are found to be very convenient, 
as they do not leave any gap in the road when moved forward, 
a gap which in the ordinary construction of drawbridge has to 
be filled up by a traverser shifted laterally into it. 

We have in the present notice only given a few general par- 
ticulars of the hydraulic machinery at the Millwall Docks, but 
we hope to be able shortly to describe it more fully, and to give 
illustrations of the most important parts. The water by which 
it will be worked will be supplied at a pressure of 700 1b. per 
square inch, by a pair of horizontal engines placed in an engine- 
house near the graving dock. These engines, which are coupled 
to the same crank-shaft, have each a cylinder 18 in. in dia- 
meter by 24 in. stroke, and they will work double-acting pumps, 
forcing the water into an accumulator, from which it will be 
conducted by pipes to the various hydraulic engines. These 
pipes, which are already laid, pew along by the side of the 
graving dock and southern side of the outer dock to the entrance, 
where they are taken through a subway under the entrance- 
lock, and thence along the northern side of the outer dock and 
western side of the inner dock to the draw-bridge. There are 
two lines of pipes, one for conveying the water under pressure, 
and the other for the waste water discharged from the hydraulic 
engines, the water not being thrown into the docks, but being 
conducted back to a tank in the pumping engine-house. The 
subway through which the pipes are taken under the entrance- 
lock is shown in the plans, Figs, 1, 2, and 3, in the longi- 
tudinal section, Fig. 19, and in the transverse and other sections, 
Figs. 12, 13, 14, 15, and 16. It is elliptical in section, its hori- 
zontal diameter being 6 ft., and its vertical diameter 5 ft. The 
gas as well as the water pipes are taken through the subway, 

As we mentioned at the commencement of the present article, 
the engineers of the Millwall Docks are Mr. Jchn Fowler and 
Mr. William Wilson, Mr. Blandy being the resident. engineer. 
The contractors for the whole of the works are Messrs. Kelk 
and Aird, their agent being Mr. Hall, and the workmanship 
and materials employed appear to be excellent throughont. The 
dock gates, swing and draw-bridges, and the hydraulic ma- 
chinery have, as we have stated, been constructed wader a sub- 
contract by Sir William Armstrong and Co., and the whole of 
this portion of the work has been erected under the direction of 
Mr. James Hendry. It was not until after the middle of May 
last that the erection of any of the gate work or hydraulic ma- 
chinery was commenced, yet the gates and the caisson of the 
graving-dock are now nearly finished, and it is expected that 
they will be completed in time to allow of the water being ad- 
mitted into the docks on the 29th inst. Considering the large 
size of the gates, &c., this is exceedingly quick work, and shows 
great energy on the part of those concerned in it. In conclusion, 
we should state that we are indebted to the engineers, Mr. 
Fowler and Mr. Wilson, for the use of the various working 
drawings from which our engravings have been prepared, as 
well as for much other information concerning the works. 


THE RUTHVEN HYDRAULIC PROPELLER. 
To THE Epiror or ENGINEERING. 


Srr,—Will you kindly allow me a few words in reply to 
“ Twin-Screw,” which appears to have become alarmed for the 
safety of its laurels through the pretensions of a rival—the 
hydraulic propeller—lately put forward in your columns? 

“ Twin-Screw,” in order to maintain its own position, seems 
to think it safer to ‘‘abuse the adversary” than to rely upon a 
statement of its own merits. Thisis to be regretted, us it leads 
toa very desultory, incomplete, and unsatisfactory discussion of 
the question at issue. : 

Putting the objection very mildly, ‘* Twin-Screw” proceeds to 
say it “would not recommend the hydraulic propeller for 
“ various reasons, And, firstly, it has not passed through that 
‘ordeal which all other propellers have, namely, the mercantile 
“ marine; not that it is necessary that a good invention should 
“ undergo that severe test; but about twenty years’ experience 
“with the hydraulic have twenty ships been so fitted ?” 

It is not likely that ‘ Twin-Serew” would recommend the 
“ hydraulic” for the navy on any terms; but the reason given, 
beeause of its ‘‘nct having been first proved in the mercantile 
marine,” is very weak. ‘“Twin-Screw” forgets, perhaps, that 
the screw itself was introduced by the Admiralty, and not by 
the mercantile marine. But this absence from the mercantile 
marine goes for nothing, as ‘‘ Twin-Screw” afterwards admits 
that ‘it is not necessary that a good invention should undergo 
“that severe test ;” and the real question is thus brought to 
this: Is the hydraulic such “ good invention,” and what are its 
merits compared with the screw? 

A short time ago these were debatable questions; but not so 
now, as “ Twin-Screw” might easily haye discovered from the 





' trials of H.M.S. Waterwitch, fitted with the hydraulic propeller, 





and which attained a speed of above 10 knots at the measured 
mile, while her sister ships, the Viper and Vixen, with the same 
power and displacement, made little over 9 knots, thus showing 
a superiority of more than 30 per cent. in favour of the hy- 
draulic. The “ good invention” is thus proved, for one case is 
just as good as a thousand. If the hydraulic work well in one 
vessel, it must, ceteris paribus, do so in any given number. 

The hydraulic has been kept back, like many other great in- 
ventions, for the last twenty years, mainly through the influence 
of the men of science. They always represented, as they do to 
this ay, that the hydraulic must be a failure, as it wastes about 
four-fifths of the power expended. In your contemporary, The 
Engineer, of 4th Jamin last, there appeared a long communica- 
tion from Professor J. A. L. Airey, M.A., proving, by the clearest 
scientific analysis that the Waterwitch utilised only 14 to 18 
per cent. of the power emele ed. The Waterwitch had beaten 
the double screw Viper and Vixen of same horse power and dis- 
placement; but this had not occurred to the professor, or he 
could hardly have believed that the hydraulic, utilising only one- 
fifth of her power, could possibly have beaten the double screw. 
After showing what a failure the Waterwitch had proved— 
though she had made 10 knots against 9 knots for the double 
screw-—the learned profemor, forgetting, apparently, his 
scientific proofs of failure, goes on to say that ‘he sees no reason 
“at all why, with suitable propelling machinery, we might not, 
“ with same engine power, get nearly 13 knots out of the Water- 
“wiuch instead of 9.” Now, to raise the speed from 9 to 13 
knots would take just three times the horse power, so that 
having already beaten the double screw by about 30 per cent- 
with the Ruthven propeller, the Professor, by some alteration of 
the hydraulic machinery (which he knew of), did not see any 
reason why he could not beat the double screw by about 200 per 
cent.!! Such, however, are the vagaries of science, and yet 
they have had the power of keeping back the hydraulic pro- 
peller for more than twenty years. 

“Twin-Screw,” having shown that the hydraulic is not to be 
recommended, proceeds to say, “the best location for the 
“ hydraulic is where the turbine is placed, at or near the water- 
“line.” Having so placed it, ‘ ‘I'win-Screw” triumphantly 
asks, “‘ with our top-heavy broadsides would this distribution of 
“ the weights improve the rolling propensities?” The answer 
to this is, simply, that the water-wheel may be placed at any 
level thought necessary for the distribution of weights, from the 
keel up to the water level; and bas thus an advantage over the 
twin screw, which demands its own particular level. 

Next it is objected that the nozzles are placed at the water- 
line, and so present a conspicuous mark to the enemy. Theo 
and practice have shown that the best effect is produced with 
the nozzles at the water-line ; but.the trials with the Waterwitch 
have shown that the nozzles may be immersed without much, if 
any, disadvantage. At the light-draught trial, the Waterwitch, 
with the nozzles half out ofthe water, made above 10 knots as 
against about 9 for the Vixen. At deep draught with nozzles 
immersed, the Waterwitch made 9.8, and Vixen 8.8 knots. 
Going round from Greenhithe to Portsmouth the other day, 
with the nozzles still further immersed (some 6 in. under weet 
the Waterwitch made the distance in 24 hours, at the rate of 8 
knots with an indicated horse power of 350. The Viper and 
Vixen attained about the same speed with 450 horse power. 

‘“‘Twin-Screw” thinks the engineer the most competent person 
to reverse the engines, and that the hydraulic has no advantage 
over the screw for manoeuvring a vessel. Now the hydraulic 
requires no reversing of engines at all. The water current is 
changed, either fore or aft, with one-third turn of a valve— 
which may be performed in two seconds—and that either by the 
engineer below or by any one on deck. The Nautilus, for ex- 
ampl?, going twelve miles an hour, can be stopped dead in one- 
half her length, a feat whichrequires to be seen almost to be 
believed. ‘T'win-Screw can ‘hardly back at all, and could not get 
sternway in less than many times the length of the vessel. 

“ Twin-Screw” has not an advantage of any kind over the 
hydraulic, and the latter possesses the following advantages of 
great value and peculiar to itself; 


1. The hydraulic does not require any peculiar shape of hull. 
The finest lines for sailing may therefore be obtained. 

2. The action of this propeller is uniform and continuous. 
The motion is smooth, and the vessel free from vibration, and 
from the great tear aud wear caused by it. 

3. No re-action on the engines from pitching and rolling in a 
heavy sea. The power remains efficient as in a calm, thus ob- 
viating the breaking of shafts, screws, or paddles, of such fre- 
quent occurrence in other steamships, and saves the liarassing 
attendance of engineers to prevent the “racing” of engines and 
possible, destruction of the engine. 

4, The vessel at full speed can be almost instantaneously 
backed astern. The Nautilus can be stopped dead in half her 
length, The engines never require to be “slowed,” “ reversed,” 
or “stopped,” and no communication is required with the en- 
gineer below. All the movements can be made by the com- 
mander on deck. 

5. The propeller being within the vessel, the risks to paddles 
or screws from shot, fouling, or other accidents are avoided. 

6. This propeller will act efficiently at any draught of water. 
If the vessel float, she can be propelled, and can ascend rivers 
against any current, if less than the speed of the vessel, and 
where screw or paddle would be useless. 

7. Should the vessel be pierced with shot or spring a leak, the 
outward supply of water can be shut off, and the water from the 
leak taken up to supply the centrifugal wheel. A 500 horse 
power engine could discharge 1000 tons of water per miuute 
through the nozzles. 

8. The hydraulic propeller attains greater speed than the 
screw or paddle with the same horse power. In the case of the 
Waterwitch, a saving of 30 per cent. over the Viper and Vixen 
has been shown. W. B. 

London, August 5, 1867. 


[W. B. is not apparently aware that the drawings of the 
machinery of the Waterwitch and a complete analysis of her 

rformance appeared in ENGINEERING prior to any correspond- 
ing publication elsewhere. ‘The Mr. Airey to whom he refers is 
not, we believe, a ‘‘ professor,” and is not of course Professor 
Airy (not Airey) of Greenwich Observatory, as has been sup- 
posed.—Ep. E, 





104 





ENGINEERING. [ Auc. 6, 1867. 








Fig .4@. SECTION .A.A., 


SECTION F-F 


RIVER ENTRANC 


i 7 
7 i . i it 
a 
i i : i 


ae 3 = == 


THE MILLWALL DOCKS; 
FOWLER AND MR. WILLIAM WILSON, 
(For Description, see Page 102.) 


“ | : 


Mi 
| ei 
a hi 
oe ‘4 










MR. JOHN 





SECTIONS OF ENTRANCE LOCKS. 


ENGINEERS, 


- = 
‘ a 
ae - 


Hut 
Halidt 
bI! 





li'l! 
| 
ti} 


FIC &§. SECTION B-B 
THROUGH CHAIN HOLE FOR OPENING GATES. 





——— — 


plendeanmn ane? 





i 
| i y 
} 
TIAN 
TNS 
(_ hn 
W 
byl 
iL le: 
! ht 
Nf 
i} i 
AAR a 
\\ i 
ee 
| AN) 


ae 
cS 


| | Is & 
a ff a 
: Po Hy : ail ti | f Hi 5 








g A 


i il 
oi 





as an i 
. bla 

fe an : id 

Ml Bn J \ 


ri 














ie 
ue 
ane 


} 


Fic.9. SECTION D -D 


Bansal CATE SESSSSES. 


= 
_——aeae | 


| 


a 
dh 
a HK i 
i 
: ine 





f Ve hi 
7 i: a 
ae - EW ! 
Mi i _ il i if 7 i 4 
co oy ) [ at od ! q 


‘ oe 


“a } 


th ae Hh 


An a i 


Wie | 


nn 
ih i 
" i Hu th 


| a 






SECTION .1.0. 


i / Pil him \') 


Fic. W SIDE WALLS 


i 


i 
a | i re 


i i iin: 
« ie i 





cu is i ; 
fe t 
"i i 


[ io i 
Cg | 








oq} JO Japour SaryIOM payesqoqoo oy} Jo Joyeur oy} ‘qjoqurey | “AIT JO aatyequasarter oy} ‘Aspuay] souer “wpe ! pary pue yey 


| ‘ ° 
"paydepe [jam | Jo ayorys  oAvq puy ‘sajouMIp UT — are siaZunjd aq} ‘ypem-aary, IMayRAL ‘OT Jo ‘quaIg seMoyy “spy 4q payonays | “S4SSAzT ‘S10}DeI}U0D Og} 105 quad oy “eA “APT Aq puw ‘aos 


ivadde sumZue 043 esodind e yons 10,7 *pajveq orv salsojeaios | puv ‘auiZuea aq} MOjeq peSuvire ov 
-uoo aq} yory Aq sadid orf} urory UMEIP saouKNysUI Yons UI Butaq | -2[FuIs a4, ey “peyiom ose sdumnd oy} 
Ul¥a}s oy} ‘SaltoJeAIasuoo ut surejuN0s Burfjddns 10; sseyo siqy 
Jo soutZua -[]euIs yonrysu09 0} sasodoad yywg ‘apy ynq ‘due 
yids w Aq pezeay sapiog [jems B Woy Ueajs YIM parddns gr 
euidua ayy, 34d19y 49;vaI3 YoNUT ¥ 0} UMOIY aq Ud Jaf a[FUIg 
V “YS Woge jo ByStaq v 0} sjof yuajjaoxa 9219} smoryy AlIpvas 
JO}VA SMBIP SYIOM ye 
eae sduind ayy, “ur F 


105 


| ajRy ay} 03 uty 4q poyqryxe sem pu ‘ode our} eulos YIIUIG “ayy “YOIMUsely ye ‘digg eq} 38 seq10303 pap Ay1vd 


puv ‘urwzunoy 9[qQu} ¥ so UISEq O43 Ul 
“[eyep Azaaa ut 400; 


S3S..W.K.{KK 


TRAN 


zr 


wind szeZunjd Zutov : 
yrs <q qyeys | -Uoo ‘augue Suiduind japou peystag Aqnyiynvaq B Jo [ey eq} | Py Aq syioM Bae Foon bboy o1aa ae — wnt Sa 
M01q}-0314}3 B 0} ‘g 0} [ Jo uorzzodoid oy} Sutavy ‘Sursvad | pesseujim om OFe SAP Ae} Y—ANIONY ONIAWOAG TACO ues Us seat one Art om pot A a iy “a 


£q payoouuoo st 3yeys-yaelo oq) pue ‘ayorys “ul T pus sayeuep ; t Aw “eapecm a, de, = 
ur ur $ sopmipéo B YUM oULsUa B1qQu} B SI 4 “WOsUOD eouIIg 2 cial titers oot auaey epou o uh aden oa ~~ bai 
Aq payonsjsuoo sea 0} papniye eaogs ouSua Suiduind jepou ayy, | eq} yo zaqumnu ¥ ‘sysom sno¥A 94} Sutururexa ut quads uoou | SIH TPMT OU} OF IISA & pied sieeulouy Jo Ayalog yy 
sed fuuad-sa1y} & uBYy} ss2j sqSiem “Horjuaut Aur om ‘oI | -sa]7e ye mee BiayYy ‘op ‘Mraurqoeur ornespsy ‘sayed-yoor | Fo Se}¥}OOSSB PUB SrEquIoUL AyySta Jo Ayred v ysut Avpuy XQ . 
' [Ppoul V—tua “sf{ JO WoIss ay} UL MoU ‘soulTua sto1vA ' ey} Jo UoONIysUOD ey} FuturEfdxa “oD puv Zuosjsway UrenLAA | ‘SUMANIOND FO ALAIOOS TAL 











‘HON] NV OL L334 0€ S1v9 A Yai, yy ia 


Z 
rim 








eed | sas 


SS 





z 
Me 


AS Sani: 
V, 


SUEZ a . tee 
a Le —— ee 


7 
ere A, 4 


(=a 


Era Pe 
* ll SSeS 


«: Za = 
































ENGINEERING. 











Aue. 9, 1867.] 








4 OAEKESES A AE eet Z , TE TE Gee AR, Gy aty hp tafe 7 = gamer ae PS aes 
Bee ake ES ie At NS Res as 5 
. u Vidi tll hcddddasdummspyel (7/7; 


A 


S 
ay 


Y 


= 


LEE LEAL LLL ddd Yl Ullldd y 
GES LE el SOE LLLP ESE. LLL LEL ELE | 
“2 “ Kao : i! 


LEED La \ > @ Ve LY OV_" VEE EE: ETA, 
Sa 2 = - Li 2 YW 


She 
LLL 





LL 


= 


LL 


Te 
baa TILTED 


ae 


s 


| ee _, 








-_ ee ‘Sadi UI1VM ¥.SVD Hos AVAGNS ' ol “og NOULSRe 
9°D NOILO3S ‘Ol'dISs MeN ROSES | “Bore g z oer 








‘SUTAINIONT ‘NOSTIA NVITIIA “UN GNV UATMOA NHOL ‘UN 


SMOOT DONVULNGA AO SNOILOGS ‘S¥NOd TIVATTIIN FHL 








106 


ENGINEERING. 





[Ausc. 9, 1867 








= 


HIGHLAND AND AGRICULTURAL SOCIETY’S 
SHOW AT GLASGOW. 


Tue Highland and Agricultural Society of Scotland has 
long been one of the most popular institutions north of the 
Tweed, and, indeed, it may be regarded as the parent of all 
the Agricultural Societies in the kingdom, having been in- 
stituted so far back as the year 1784, It was in Scotland 
that the now really Reverend Mr. Bell invented the reaping 
machine, a mechanical appliance which, in some form or 
other, is used in untold numbers wherever high or stientific 
farming is prosecuted, and which, in America alone, last 
year yielded to McCormick nearly 40,000/., while poor Mr. 
Bell still remains poor, and is likely to remain so for the 
rest of his life, which cannot be of long duration now, It 
was in Scotland that Smith, of Deanston, lived and moved, 
and incited his countrymen to apply the most approved 
scientific means in the mechanical treatment. of the soil to 
be cultivated; and it is in Scotland likewise that the 
Lothians are situated, together with the Carse of Gowrie, 
Carse of Stirling and Strathearn—districts in which scien. 
tific tillage has reached such a high state of excellence—we 
don’t say perfection yet—as has never been surpassed else- 
where.* Then why should not the society in question be 
eminently popular? Its annual show of stock, dairy pro- 
duce, implements, machines, &c., has this year been held in 
Glasgow—the great commercial capital of the west of Scot- 
land; and during the three days—Tuesday, Wednesday, 
and Thursday of last week—that it was open, something 
like 80,000 people were admitted to the spacious. show- 
yard, and nearly 3000/. taken for admission, besides 1852 
for catalogues sold, and the stall-rents paid by implement 
makers and others. From Bury St. Edmunds a very dif- 
ferent story is heard—one of official shortcomings, sins 
both of omission and commission, the grumblings at which 
have been so loud and prolonged as to have become dis- 
tinctly audible in the far north. The show recently held 
in that ancient town, even with all the prestige of a Royal 
Agricultural Society, could only bring into the treasury 
41801, and yet it extended over a longer time than the 
Glasgow show, and had the additional excitement of a com- 
petition of agricultural machines in the open field. 

The show that has just been held in Glasgow brought 
out the greatest display of agricultural appliances in the 
shape of machines, implements, &c., known in the history 
of the society. Including some few things which should 
not have been admitted to the show-ground, there were 
1344 entries, the highest number previously being 1101, at 
the Kelso meeting in 1863. Never antil the year just 
mentioned had more than three figures been required to 
indicate the number of such entries, Even at the last 
Glasgow meeting, held in 1857, there were only 610, and 
the average has been from 350 to 500. Since then, how- 
ever, invention has proceeded with amazing rapidity, and 
labour-saving appliances in the art of husbandry have come 
into such request and use that the production of. food may 
almost be regarded as a manufacturing art; for, as a rule, 
providing the season is ordinarily favourable, it is almost 
axiomatic that, so many pounds of coal being used, or so 
much steam generated, or so many horse power developed, 
so will be the bushels of corn, tons of hay, or pecks of 
potatoes. And amongst the said 13844 objects entered for 
show and now scattered abroad, there were not a few that 
were deserving of, and received, very special and marked 
consideration from thousands of farmers and others during 
the time they were on view. Not all, but many of the most 
eminent makers of agricultural implements in England, as 
well as in Scotland, brought or sent their most recent in- 
ventions, including those which had been singled out at 
Bury St. Edmunds for prizes or s commendation, and 
duplicates of others which have had a similar fate or 
similar luck at the hands of the Paris: Exhibition juries, 

It is impossible for us to give any very detailed account 
of the numerous exhibits with which the implement show- 
yard almost teemed. Indeed, our allotted space in these 
columns would not suffice for a mera enumeration of them ; 
and all that we can even hope to do; therefore, is to give a 
running comment on some of the more striking and more 
useful objects that caught the eye while making several 
peregrinations from stall to stall during the three days of 
the show. 

Not the least prominent objects amongst the implements 
were the reaping and mowing machines. In this section 
there were no fewer than twenty.two exhibitors, English 
and Scotch, and including several who are nothing but ex- 
hibitors, that is, they are not maaufacturers, Since the 
year 1828, when Bell's invention was pragtically given to 
the agricultural world, and even since i861, when McCor- 
mick’s American reaper was first exhibited ‘in this country , 
reaping machines have taken on many modifications and im- 
provements, varying with the notions of the various makers, 
who are now not few. There was abundant yariety among 
those exhibited on Glasgow Green last.week, and almost 
every machine found some practical agriculturists ready to 
praise. The Beverley Iron and Wagon Company (Limited) 
put in a modest appearance with two ef their improved 
patent reaping machines, with double self-acting swathe 
delivery, one for three horses and the other for two, and 
cutting, respectively, widths of 7 ft. Gin. and 5 ft. 2 in. 
These Beverley machines are peculiar, in the fact that the 
horses follow the cutting instrument, and the driver follows 
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all; and thus a farmer only requires to open the gate of his 
corn-field, and the reaper may enter and plunge forthwith 
into the corn. The 3-horse reaper will easily cut from 20 
to 30 acres per day. The fact that some 1600 of the Bever- 
ley machines have been sold in four years affords some 
indication that they have gained a good character. But 
the Beverley Company did not begin yesterday to make 
these machines, nor even four years ago; for we overheard 
a “canny” Perthshire farmer say that he had used one of 
them for fourteen years, and dearly he seemed to cherish it, 
and talked of getting the recent improvements effected on 
it, some of which are as recent as last harvest. The emi- 
nent firm of Lillie, Goodlet, Elder, and Company, of Ber- 
wick-on-Tweed, tread close on the heels of the Beverley 
Company with their buckeye reaper and mower, and com- 
bined reaper and mower,.in which the double action is 
obtained by a different arrangement of the mechanism. 
They also have late improvements to speak of. Other well- 
known firms, such as Brigham and Bickerton, of Berwick- 
on-Tweed, Samuelson and Company, Hornsby and Sons, 
Grantham, Walter A. Wood and Bisset and Sons, of 
Blairgowrie, showed their latest and best forms of reaping 
and mowing machines. With so much room for choice, and 
so much excellence both in workmanship and mechanical 
arrangement of the parts, we think the intending buyer 
would be severely taxed to make a selection of the instru- 
ment which could truly be said to be the most perfect. 

In ploughs, the display was perhaps not less complete. 
The exhibits in this section were almost entirely by Scotch 
makers, and in many instances the implements were so 
substantial, well-constructed, and their parts so skilfully 
disposed, that makers south of the Tweed may equal, but 
we question if they can excel them. The ploughs ex- 
hibited were almost endless in variety, and adapted to all 
kinds of work that one can conceive capable of execution 
by means of ploughs.. Some were light and handy, and 
workable by one horse, whereas others would require two, 
three, or four horses to work them. Not content to have a 
plough to do a plough’s work and nothing more, some in- 
ventors and makers engraft a potato-raiser upon, and give 
us some recent improvements in these adaptations. We 
have no desire to be invidious, but we cannot refrain from 
mentioning the firm of John Gray and Company, of Ud- 
dingston, near Glasgow, on account of the great and varied 
display of ploughs, upwards of twenty, observed at their 
stall. “ 

The display of steam-engines in motion was not great, 
but those that were exhibited and at work were minutely 
inspected, even to the extent, in one case of which an en- 
gineer friend informed us, of taking the dimensions by a 
foot rule. Three Lincoln firms put in appearance, well 
knowing, or doubtless feeling, that Scotch engineers cannot 
yet compete with them successfully in agricultural steam- 
engines. Robey and Company exhibited their single- 
cylinder traction engine of 8 horse power, a portable 
engine of 6 horse power, and two thrashing machines; 
Ruston, Proctor, and Company had only one steam-engine 
and one thrashing-machine; and in this respect they were 
kept in countenance by their townsmen, Messrs. William 
Foster and Company. Such of these engines as were seen 
at work were greatly admired, as well they might be, for 
it is not every day that pieces of mechanism combining 
the strength, durability, workmanlike, and’ even, beautiful 
finish and sweet, steady motion of the Lincoln engines 
are seen by northern agriculturist. The thrashing-ma- 
chines of Robey and Company seemed to be as durable 
as they are simple in design, and doubtless they can 
separate and clean the grain to perfection ; and we should 
not feel much indisposed to expect the same‘of the’ one 
shown by Ruston, Proctor, and Company. Foster and 
Company claim improvements on behalf of their combined 
finishing corn thrashing-machine, but we did not learn 
what they were. As regards the Glasgow and Uddingston 
firms, who exhibited engines for steam cultivation, we think 
they could not do otherwise than admit that their profes- 
sional brethren in the south had out-distanced them in this 
specialty. 

Messrs. Williamson Brothers, the well-known Kendal 
engineers, exhibited a 6 horse power portable steam-engine, 
and a 4 horse power portable thrashing, shaking, and 
winnowing machine ; but besides these they had their No. 5 
whirlpool centrifugal pump, their No. 5 whirlpool blowing- 
fan, and a vortex turbine-wheel of 60 horse power on 465 ft. 
fall, each and all of which seemed nearly to “take the 
breath " from the curious and inquisitive operative engi- 
neers who got loose from their workshops on the third day 
of the show, when the charge for admission was reduced. to 
a moderate sum. They learned that it was only necessary. to 
go south to Westmoreland—no very great distance, truly— 
in order to find something not “ common or unclean ” in the 
engineering line. Very few of the country people, how- 
ever, could make either head or tail of the Kendal exhibits 
under notice. By means of Williamson’s whirlpool centri- 
fugal pump, a modification of Appold’s invention, water 
can be continuously raised from a cistern, into which it 
falls again with all the force of a natural cataract. 

There was a very plentiful crop of chaff-cutters on the 
show-ground, in only one case, however, is there set up any 
claim as to improvements, and that is by Messrs. Richmond 
and Chandler, of Salford, The judges in the machine and 
implement department have recommended that this machine 
be put on trial; their recommendation extends to many 
other exhibits, such as the three machines shown by 








Williamson Brothers and others which we have 4 .y 
mentioned. Speaking of chaff-cutting machines, is ere 
not something mal & propos in the name? Chaff nesus no 
cutting, no matter what purpose it is applied to. We 
would suggest a name more in accord with the work exe- 
cuted by these machines, whieh is cutting straw or hay 
into quarter or half inch or other lengths, for use along 
with other food in the byre or stable. E. H. Bentall, of 
Maldon, appeared in strong force with his chaff-cutters, en- 
couraged, doubtless, by his suecess at Bury, where he was 
awarded prizes both for horse or steam and hand power 
machines. We are informed that about 6000 of these 
machines are sold annually, which is quite credible, con- 
sidering that they will cut up from 1 ton 7 ewt. to 2 tons 
5 ewt. per hour into lengths of three-quarters of an inch ! 

In the department of fanners, A. B. Childs, of London, 
was far and away ahead of all competitors. His machines, 
however, are designated patent aspirator seed-cleaners, the 
price of which varies from 15/. to 25/. Some of them are 
made to work by hand, and others to work by steam or 
water power. One of them which we saw in operaticn 
claims to have improvements recently effected on it; there 
is no doubt that it executed its work in a most effectual 
manner, and without the loss of a single grain of any size. 
An improved winnowing machine was also exhibited by 
James Elder, of Corstorphine. In both these cases the 
machines were recommended for trial by the judges. 

Cake-breakers, malt-crushers, oat and bean bruisers, root- 
pulpers, turhip-eutters, and other machines of a similar 
character were, -xhibited in great variety, and of various 
degrees in quality as regards workmanship and work per- 
formed. Bentall, Richmond and Chandler, Brigham and 
Bickerton, Picksley, Sims and Company, and several 
Scottish firms, all made very commendable displays in this 
department. 

Mrs. Thomas Sherriff, of West Barns, Dunbar, had dis.. 
played at stand No. 96 a number of machines that might 
almost be designated specialties. These were chiefly corn- 
drills and sewing-machines, hand and broadcast. Two of 
the machines are quite new inventions, and have been 
specially singled out for recommendation. One of them isa 
16-row lever corn-drill, with back steerage, land-measuring 
index, and grass-seeg,sower, so that it is adapted for sowing 
grain and grass seeds at the sametime. This was certainly 
one of the greatest novelties displayed on the show-ground. 
The other is a 3-row guano-distributor, to suit bean, potato, 
and turnip drills, with drill-leveller to prevent the guano 
and farm-yard manure from mixing. Verily, if the earth 
does not yield and bring forth her increase, it is not the 
fault of the agricultural implement makers. 

Drill-grubbers, drill-ploughs, drill-harrows, and harrows 
generally, were exhibited by Scotch firms exclusively ; but 
in the department of horse-rakes several English competitors 
entered the lists, or English makers had their machines ex- 
hibited by Scotch agents. This was the case with the Bed- 
ford horse-rake, the makers of which (Messrs. Howard) 
seemed to think Glasgow too far away from their famous 
works, for they did not exhibit in a single department, and 
the same is true of Ransomes and Sims. 

Besides the machines and implements more or less directly 
employed in the cultivation of the land, or in gathering in 
the crops, there were exhibited many that are more espe- 
cially intended for use in the kitchen or dairy. Among 
these there were bread-making machines, butter-making 
machines, churns, and other dairy utensils, and washing, 
wringing, and mangling machines, the principal exhibitors 
being Bradford and Company, Kent; Canadian Washing 
Machine Company ; Pringle, Haughton, and Thompson ; 
Hornsby and Sons; Picksley, Sims and Company ; Rich- 
mond and Chandler; Main and Company; John Gray; 
McCutcheon and Sons; Fleming, and Duffield. In most of 
them there were displayed nice mechanical arrangements 
for economising human labour. 

Not exclusively for agricultural purposes were the weigh- 
ing-machines that were exposed to view, and in these Glas- 
gow makers greatly predominated. Various features of 
excellence were noticeable, especially in those made by 
Smith Brothers and Company, A. and W. Smith and Com- 
pany, and Herriot and Company. The last-named firm 
showed three or four novelties of construction or adaptation 
which attracted our attention. As weighing-machines form 
the specialty of this firm, excellence of workmanship and 
constructive ingenuity should be looked for at their hands. 
These points we found, but as we may, by and by, give 
illustrations of these machines, we forbear at present to give 
any simply verbal description of them. 

The only other things we can find space even to mention 
in passing are the extensive and excellent display of wire 
and strand cable and other forms of strained fencing, and 
the accompanying gates, together with models of various 
sorts of buildings erected by the exhibitors, Morton and 
Company, of Liverpool, in galvanised iron; W. B. Dick 
and Company’s fire-extinguisher, which was seen daily in 
practical operation on most highly inflammable materials ; 
the great collections of domestic “ nicknackeries” or me- 
chanical utilities exhibited by Arthur Lyon and George 
Kent, of London; and the fire-clay goods of Messrs. Howie, 
of Hurlford, Kilmarnock. 

The 16002. given this year by the Highland and Agri- 
cultural Society, in the shape of prizes, was given ex- 
clusively .to the.gteck, poultry, dairy produce, &c.; the 
machines, implements, &c., have ceased to received that 
notoriety which results from prize-giving, and the makers 
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deper ‘rely, therefore, upon the sales they can make in 
the sk} ‘yard, and the orders which they can book, 
together’ *ith the publicity which the act of exhibiting 
brings té’them and their respective businesses. 

Such exhibition as the one held last week makes known 
to us the fact that the manufacture of agricultural machines 
and implements is largely carried on in many places 
throughout the country, that it is almost, if not altogether, 
one of our staple industries, and that it is carried on 
in small out-of-the-way places that were not suspected of 
any connexion with it, such as Maybole, Corstorphine, 
Jedburgh, Banbury, Dunkeld, Blairgowrie, Tranent, Dun- 
bar, Dalkeith, &c. It has also shown that townspeople can 
be got to take an interest in such things as give delight to 
the purely agricultural mind, and that they will attend the 
exhibition and gain instruction from the same. Thanks to 
the good weather and the excellent arrangements made by 
Mr. Menzies, the new secretary, the whole show was a great 
success, perhaps the greatest success the society has yet had. 

We should not omit to mention that Professor W. J. M. 
Rankine was one of the most active judges on the imple- 
ment committee. 


THE OHIO SUSPENSION BRIDGE. 
To THE Eprror oF ENGINEERING. 

Srr,—The interesting report of Mr. Roebling on the noble 
structure which he has so successfully carried out at Cincin- 
nati, will have been read by all English engineers with a feeling 
of admiration, both for the boldness of the conception and fore 
the ingenuity displayed in working out the varipus novel and 
difficult points of detail. Under these circumstances it will 
appear ungracious to be critical; but as Mr. Roebling, in his 
report, distinctly challenges the opinion of his professional 
brethren, a little discussion cannot be taken amiss by any one, 
and may serve to clear up some rather obscure statements in the 








report. 

te the first place, we think the inferred prejudice against the 
adoption of the suspension system, about which Mr. Roebling 
rails so bitterly, exists chiefly in his own imagination, and that 
it does not at ail fairly represent the present state of professional 
opinion on the subject. On the contrary, we think if a problem 
similar to that of the Ohio bridge presented itseif to an English 
engineer, it would be solved ina very similar manner. As such 
an instance, however, has not occurred in recent times, there is, 
of course, no positive evidence one way or another, and any 
attempt to base an argument upon what has been done under 
different circumstances could only lead to false conclusions. A 
band-box may afford ample protection for some descriptions of 
traffic, whereas a strong packing-case should prudentially be 
insisted upon for some other; in this country we are, figura- 
tively speaking, compelled, both by public opinion and by law, to 
give up bandboxes when the safety of the subject is concerned 
in the slightest degree. 

The available strength of the Ohio bridge is, upon Mr. 
Roebling’s own data, as uear as possible similar to that of a rail- 
way station roof of the average construction adopted in this 
country, the maximum load per super foot, exclusive of the 
weight of the structure itself, te in both instances reckoned 
at 301b. Again, the cross-girders transmitting the load to the 
main cables of the Ohio bridge weigh but 20 Ib. per foot lineal, 
whereas, by the Board of ‘Trade regulations, we should be com- 
pelled, in a railway bridge of similar width, to appropriate from 
seven to eight times that quantity of metal in the same portions. 
A comparison of weight for span with any existing or proposed 
bridge in this country must necessarily, therefore, be perfectly 
useless. 

Owing, probably, to the limited space to which Mr. Roebling 
considered it advisable to confine himself in his report, and the 
consequent want of full detail, it is difficult to reconcile some of 
the statements advanced, Thus, in advocating the efficiency of 
the stays, Mr. Roebling says: “ suppose the cables removed, or 
*¢ their connexion with the floor relaxed, the latter, in con- 
“nexion with the stays, would support itself.” This 
theorem requires no demonstration, if the floor of the 
bridge may be replied upon as forming a practically 
unchangeable base to the triangular brackets composed 
of the stays, piers, and floor. But we are told that, “to 
‘¢ allow for contraction and expansion, slip-joints are employed 
“in the splices ” of all longitudinal girders in the floor, and that 
“ one good result of this is that the straight line of the floor is 
“ always maintained, and the fastenings of the planking are 
‘ never affected.” Now it is obvious that if the slip-joints 
operate as designed, the whole of the strain on the stays, esti- 
mated by Mr. Keebling at an ultimum amount of about 8000 
tons, must be transmitted through the fastenings of the plank- 
ing, and be taken up by the woodwork of the platform alone, 
unassisted by the ironwork, consequently it can hardly be main- 
tained that “the fastenings of the planking are never affected.” 
The omission of any explanation of this apparent anomaly is 
the more noticeable since attention is called to the fact of the 
pier being of a different material to the stays. Granting, for 
the present, the sufficiency of the floor for its imposed duties, 
we now find ourselves in another dilemma. We have two 
distinct. systems, the stays and girders, and the cables, each 
adequate to the support of a certain load, and the degree of 

accuracy with which the gross load will be divided between the 
two in the required proportions will be governed by the adjust- 
ment of the several portions of the compound structure. We 
do not see how the compensating action of the centre portion of 
the cables, free from stays, will operate in the manner suggested 
in the report in every instance. Thus, we might obviously 
slack out any stay till the strain on it vanished, or we might 
tighten it up till it ruptured. The proper time to cease tightening 
would of course be when the unit strains on cable and stay 
were similar; at least this condition is assumed in the calcu- 
lation of the ultimate strength of the bridge, and we should 
like to know how it has been obteined in practice. 

There is another apparent discrepancy between Mr. Roebling’s 
theory and practice in the matter of the stays worthy of notice. 
With reference to the cables, it is remarked that “ the old say- 
“ing ‘ united, we stand, but, divided, we fall,’ applies literally. A 





“ group of small cables is subject to the danger of v. 


“in their individual motions, and perfectly uniform resistance 
“is rendered impossible. One cable may break after the other, 
‘because they cannot be expected to act in perfect unison.” 
Now, if a divided system of cables is not to be depended upon 
even when their contiguity affords every facility for the adjust- 
ment necessary to secure uniformity of strain, surely a liberal 
margin is absolutely imperative in estimating the combined 
strength of a number of cables, widely separated, at different 
inclinations, and requiring separate adjustments, all of which 
conditions obtain in the stays of the Ohio bridge. What 
guarantee have we, or what chance even is there, that they will 
not break successively, as insisted upon when the main cables 
are concerned? And yet the estimated strength of the Ohio 
bridge is based upon the hypothesis of the simultaneous ruptur- 
ing of 76 stays and 2 cables when the stays are considered to 
offer a resistance similar, within a fraction, to that ofthe cables, 

One of the advantages claimed for the solid cables is “ the 
‘* stiffness and rigidity thereby obtained, and their powerful 
‘* horizontal action in bracing the centre of the span.” Now 
it requires no calculations to make it evident that, if transverse 
strength be required at any point of the structure, the duty 
cannot be adequately sustained by a solid shaft about 1 ft. 
diameter, such as the cable, even it it were not ruinous to the 
tensional strength of that member, as it would in fact be. It 
may be demonstrated that the radius of deflection of a beam, 


within the elastic limit, will be B=Me ; consequently, taking 


2 
the modulus M=10,000 tons, the elastic strain =15 tons per 
square inch, and the diameter of the cable, d=1.04 ft., we have, 
by substitution, the radius of the deflection curve—350 ft., or, 
in other words, the 1100 ft. of cable forming the centre span 
might be bent into a semicircle without affecting its elasticity. 
Again, the force required to bend it will, in pounds per square 
foot longitudinal section of cable, be given by the equation—lb. 
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per square te 





; whence, by substitution, we find a 


force of 3} 1b. per square foot alone would be required. It is 
obvious, therefore, that a force of merely a few ounces per 
square foot conld not be effectually resisted by the transverse 
strength proper of the cable as a whole. 

But, on the other hand, great rigidity of cable would but in- 
tensify the difficulty of adjusting the stays to that portion of 
the structure. Thus, taking a length of six bays of suspenders, 
or 30ft., the normal curvation of the cable in that length 

i! 

would be as =4in.; and, since the mean radius of curva- 
0 

tion is about 1600 ft., whilst, as we have already shown, a radius 
of 350 ft. corresponds to a strain of 15 tons, it follows that an 
error of adjustment amounting to { in. in 30 ft., or a straighten- 
ing of the cable for that length, which is quite possible under 
unequal distributions of load, since the stays and cables rest on 


separate saddles, would impose an additional Strain of 15x 850 
600 
= 3} tons per square inch on the cables. 

When all the complicating conditions of unequal loadings are 
duly considered, we think the majority of our professional 
brethren will agree with us that it is quite impale to state 
definitely the precise strain on any member of the Ohio bridge, 
governed as it must be by the comparative elastic action of the 
cables, stays, and girders. At anyrate, we think the assertion 
ean hardly be maintained that “ no engineer is as safe in his 
“ works as he who is competent to plan and execute a suspen- 
“ sion-bridge; there is no guess-work, no blind judging, but 
“ absolute certainty for him, provided he understands what he 
* js about.” 

Mr. Roebling is enthusiastic, and indulges in a little specula- 
tion concerning engineering of the future, addressing himself to 
“the next generation of engineers, and not the present.” Cer- 
tainly, if he wishes his arguments to have weight in the pre- 
sent matter-of-fact age he must curb his poetical imagination, 
and not base them upon nature’s doings. It is true most 
animal and vegetable substances may be roughly considered as 
made up of bundles of tubes, but so also may a locomotive 
boiler. For what possible reason, however, a vegetable, any 
more than a boiler, should (since they both have varied func- 
tions) be considered a correct type for an arched rib we leave 
Mr. Roebling to explain. We know from experimen’ that the 
crushing resistance per unit of area would be unaffected by the 
form of cross section, and theoretical consideration informs us 
that one half of the transverse strength of the arched rib would 
be forfeited by the substitution of a bundle of tubes for one large 
one of the same diameter over all. 

Although I have thus freely criticised the report on the Ohio 
bridge, and pointed out the various inconsistencies contained 
therein, it must be observed the arguments chiefly point to the 
probability of an excess in the estimated strength of some 25 or 
30 per cent., whilst no objection has been raised to the conduct 
of the design. On the contrary, noone could more fully appre- 
ciate the value of the results accruing to the profession from 
Mr. Roebling’s talent and perseverance than , 

Your obedient Servant, 
An ENGLISH ENGINEER. 


THE DRAINAGE DISCUSSION. 
To THE Eprror oF ENGINEERING. 

Srr,—In your last publication, Mr. Liernur calls my attention 
to the fact, that when fecal matter and remnants of kitchen 
stuff have been withdrawn from sewer fluids, the remainder 
cannot be very difficult to deal with. Where these constituents 
have been entirely abstracted from sewage, there will doubtless 
be little of an offensive uature left, at all-events in our manu- 
facturing towns. But how is this entire abstraction to be 
accomplished? Such substances as rags, bones, and vegetable 
débris may be kept from the sewers by a strainer, but the great 
bulk of noxious matter in combination with the liquid that has 
been used for cooking and other domestic purposes can never be 
separated by such means. ‘Ihe only use of a strainer is to pre- 
vent the obstruction of house drains, and a sluggish flow where 
water for flushing is not abundant. Fesecal matter may possibly 
be withdrawn separately, by never allowing it toenter the drains, 
but how is it possible to collect the entire amount of urinous 
fluids, mixed as these are with the washings from streets, stable- 
yards, and in combination with the waste water of domestic use? 








Ten shillings per head of population can never be realised from 
human excreta, unless the entire amount be obtained, and by 
some persons 8s. 6d. has been considered the full value. 

‘The profit realised by the irrigation meadows at Beddington 
cannot, I believe, be fairly judged by the rent, at all events not 
till the tenant’s first lease has expired. The Croydon Board of 
Health were under an injunction for polluting the Wandle 
when first they commenced to irrigate, and were obliged, in con- 
sequence, to take land and let it under disadvantageous circum- 
stances. The commissioners appointed to inquire into the 
utilisation of sewage —— to a paper by Mr. Latham 
estimated the profit realised by the sewage (after deducting 6 
per acre “ the value of the land) at #d. to 1d. per ton; 
this, at 5000 tons per acre per annum, amounts to 1d/. to 202. 
The value of the constituents of sewage has been estimated at 
from 4d. to 2d. per ton, varying according to circumstances, 
As to the efficiency of the irrigation system to purify sewage, 
any person who chooses to visit the Beddington or Norwood 
meadows may see that it flows off clear, pellucid, and quite free 
from any noxious effluvia; if Professor Voelcher’s analysis has 
discovered some impurities, in order fairly to compare one system 
with the other, it would be necessary to have an analysis of the 
sewage from the military dep6t at Warley, after it has been 
passed through a bed of Spence’s magnetic carbide. I do not 
suppose, however, that the discharge foom the Beddington or 
Norwood meadows would be a desirable water for domestic use, 
at all events not for drinking; but land drainage, or water from 
the surface of a meadow, seldom is. There is a vast difference 
between a good potable water and a stream or river that is 
simply inoffensive, and does not vitiate the atmosphere, and 
again between the latter and town sewage. Fora water supply, 
such portion as is required for drinking or cooking should te of 
unquestionable quality, that has neither been subject to con- 
tamination with sewage, however thoroughly purified, nor with 
drainage from meadows, or land in a high state of cultivation. 

At Bury St. Edmunds the authorities, after trying various 
schemes for purifying the sewage of their town (which, I have 
been informed, contains but little sewage proper, as cesspools 
and middens are extensively in use), have this year pumped it 
up to a height of about 50 ft, for the purpose of irrigation. A 
marked difference was apparent in the growth of the grass a few 
weeks after the irrigating commenced, but whether the increased 
produce will cover the expense of pumping, rent of land, and 
other items, I am not at present able to say. 

I am, Sir, your obedient Servant, 
CHARLES F’, GOWER. 
Nova Scotia House, Ipswich, August 6, 1867. 


THE ENGINE TRIALS AT BURY. 
To rue Eprror or ENGINEERING. 

S1r,—The ridicule you heap upon the engines tried at Bury, 
which consumed more than 6 |b. of coal per horse power per 
hour, ought not to pass unnoticed by those delinquents who may 
have extenuating circumstances to urge. 

Your comparison of the trials with the “ Derby” race could 
oe | hold good if every engine and driver went through a long 
and severe course of training. Few of us can afford so expen- 
sive a process; but the rules of the society do not give us the 
option as exhibitors of declining the trials. 

You “confound the commercial engines ;” but, with all the 
experience of our great makers and prize-takers, how is it that 
you never see a “ — engine in the hands of an agricul- 
turist? Single slide-valves, un-jacketted cylinders, absence of 
feed-water heaters is the rule. It was not always so; but ex- 
perience has proved that simplicity is the great desideratum of 
an engine which is constantly a. about the country, work- 
ing in dust and dirt, fed with the muddiest water, and in charge 
of a common agricultural labourer. 

The engine of ours put on trial was run at home over the 
brake with 14 1b. of coal per horse power, when we succeeded in 
getting 24 hours’ work out of her, with which, having no preten- 
tions to a “ racer,” we were satisfied. We did not do so well at 
Bury. We were called on for trial at a late hour, and when our 
personal attention was otherwise engaged. Our driver was in- 
experienced and nervous; but with the feedwater unheated, a 
single slide-valve, and with an ample firegrate uncontracted by 
firebricks (as is the custom with the racers when on trial), the 
consumption of coal (7.6 1b. per horse power per hour) was not 
so immoderate; and we venture to say that not one or the lead- 
ing makers would guarantee their ordinary engines for a less 
average consumption. 

We declined the second trial, as we should have done the first 
had the choice rested with us. To have had our engine on trial 
in the middle of the show week would have caused us immense 
inconvenience. Yours faithfully, 

St. Peter’s Ironworks, Ipswich, E.R. anp F. TuRNER. 

7th August, 1867, 

[When the Royal Agricultural Society offer prizes for the best 
steam-engines, as tested according to their own absurd mode of 
trial, and twenty or more makers enter their engines for the 
race, one would suppose that the competitors would take care to 
so construct and work their engines as to come off somewhere 
near the winning-post. The leading makers do this; but the 
gentlemen who are “ nowhere,” and who apparently do not wish 
to be anywhere—so stubborn is their resistance to the ordinary 
principles of competition and to the teachings of the commonest 
business experience—come whtieaperinig with their ‘‘ Please, sir, 
‘“* mine was a commercial engine, and { only entered it as such.” 
Messrs. Turner’s “ commercial ” engine swallowed 74 lb. of coal 
per horse power per hour at the brake at Bury. It requires a 
racing engine to work down to 24 lb. or 3 |b., but it needs no 
conjuring to keep under 6 lb. Messrs. Brown and May’s double- 
cylinder engine was the best of the ordinary “ commercial ” 
engines tried at the late show, and they burnt but 4.15 lb. of 
coal for the same work. This had steam-jacketted cylinders, 
although we inadvertently said, three weeks ago, that they were 
not jacketted, but otherwise it had no complication, and, indeed, 
no striking peculiarity. In fact, it was simplicity itself. We 
are certain that half-a-dozen makers, if not a dozen, 
guarantee, not only a better result than our correspondents 
attained at Bury, but a better than they got from the same 


14 lb. _5.61b. of coal per 
24 hours 








engine at their own works, viz., 








horse power per hour.—Ep. E.] 
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RECENT PATENTS. 


Tue following specifications of completed patents 
are all dated within the year 1866; and that year 
should be given in ordering them, at the annexed 

rices, from the Great Seal Patent Office, Chancery- 
ane. 

(No. 3176, 10d.) August Hermann and Henry 
Brethauer, of New Haven, Connecticut, U.S., patent 
a method of discharging bilge water from vessels. 
The apparatus they propose to use for this purpose 
consists of a kind of centrifugal pump placed in a 
casing constructed over an opening in the bottom of 
the vessel. A sluice is provided for admitting the 
bilge water into this casing and thence into the centre 
of the pump, which latter revolves horizontally. The 
pump consists of a hollow cylinder, having three or 
more projecting chambers fitted with valves opening 
outwards. ‘The water will be discharged through 
these valves when the pump is rotated ; but from the 
nature of the arrangement we should think that but 
a small percentage of the power applied to drive the 
pump would be utilised. 

(No. 3178, 1s. 2d.) William Horatio Harfield, of 
2, Royal Exchange-buildings, patents a form of chain- 
cable holder, and also an arrangement of driving-gear 
for capstans. In this latter the capstan is driven by 
a pair of horizontal engines fixed to the underside of 
the deck on which the capstan is placed, the object of 
using “ overhead” engines in this way being to leave 
the feck space clear. 

(No. 3186, 1s. 6d.) George Haseltine, of 8, 
Southampton-buildings, patents as the agent of John 
Gould Perry, of South Kingston, Rhode Island, U.S., 
numerous improvements in the details of reaping 
and mowing machines, which could not be described 
without reference to drawings. 

(No. 3187, 8d.) Ferdinand Kohn patents, as a 
communication from Frederick James Vivian Minchin, 
of Aska, an arrangement of machine for cutting sugar 
cane into thin slices preparatory to the saccharine 
matter being extenctel from it by Roberts’s diffusion 
process—a process which has been already described 
in ENGINEERING. 

(No. 3189, 8d.) William Haden Richardson, 
of Glasgow, patents the employment in the v4 
dling process of a tubular “rabble,” through which 
air or gas is forced into the metal under treatment. 
The use of a tubular rabble in this way is obviously 
an infringement of Mr. Bessemer’s patents. Our 
readers will find some further remarks on Mr. Richard- 
son’s plan on another page of the present number. — 

(No. 3197, 1s.) Thomas Bridges and Joshua Big- 
wood, of Wolverhampton, patent the application to 
a boiler furnace of a kind of box-shaped firedoor, the 
back and front plates of this door being perforated, 
and the corresponding perforations of the two plates 
being connected by perforated tubes. The passage of 
air through these tubes is regulated by a sliding plate 
placed over their inner ends, and it 1s intended that 
the air entering them should pass out through the 
perforations in them, and should become heated by 
circulating in the hollow firedoor before entering the 
furnace through the holes provided for the purpose. 
We fear that the amount of heat thus imparted to 
the air would be exceedingly slight. An ——— 
for admitting air through hollow castings placed at the 
bridge of the furnace is also included in the patent. 
This is not new. 

(No. 3200, 8d.) John Toward, of St. Ann’s-row, 
Neweastle-on-Tyne, patents a form a brick-making 
mache, in which the clay is fed into a series of 
moulds formed round the circumference of a wheel, 
which revolves vertically round a hollow axis. The 
bottoms of the moulds are formed by the ends of 
a series of radial arms, which turn round an axis 
eccentric to that of the wheel, the positions of the two 
axes being such that the clay is thrust out of each 
mould in turn as it arrives at the lowest point of its 
rotation. 

(No. 3203, 2s.) Thomas Jonas Chub», of Brooklyn, 
U.S., patents a method of manufacturing steel or steely 
iron direct from the ore, and also some forms of furnace 
for carrying out the process. According to this plan, 
iron sand or iron ore, pulverised and artificially a 
is taken and mixed with carbonaceous and glutinous 
substances, and then formed into balls vbr =i or the 
ore and carbonaceous substances are placed loose into 
the furnace. The furnace in which the conversion and 


melting down of the metal is carried on consists of a 
long tubular chamber divided into two compartments, 
the upper one being termed the carbonising and the 
lower one the melting chamber, The whole of the long 
tubular chamber is inclined, so that the materials may 
readily be shifted down from the top to the bottom. 





The patent also includes some special forms of gas fur- 
nace and other getails for carrying out the process. 

(No. 3206, 4d.) James Barwick and Samuel Tindall, 
of Silvertown, patent forming packing for piston-rods, 
&e., of hard india-rubber or ebonite, reduced to dust 
or shavings and mixed with oil or grease. The mixture 
is applied to the rod to be packed betwen layers of 
spun yarn or other fibrous material, or it is filled into 
tubes of coarse linen, these tubes being coiled into the 
stuffing-boxes and compressed by the gland in the 
ordinary way. 

(No. 3207, 8d.) William Clark, of 53, Chancery- 
lane, patents, as the agent of Auguste Gerin, of 29, 
Boulevart St. Martin, Paris, an extraordinary form of 
rotary engine. ‘This consists of a number of cylinders 
projecting tangentially from a casting fixed on a central 
axis. Each cylinder is furnished with a piston, the 
rod of which carries a weight at its outer end. The 
pistors of each pair of diametrically opposite cylinders 
are connected by a metallic cord, and it is intended 
that the motive power shall be obtained by admitting 
steam into each cylinder in succession, and thus suc- 
cessively forcing the pistons outwards, so as to obt ain a 
preponderance of weight on one side of the axis. Each 
piston, on being projected outwards, would draw in 
the piston of the cylinder opposite to it. We fear 
that there will not be many engines constructed on 
this plan. 

(No. 3210, 10d.) Robert Duncan, of Port Glasgow, 
patents arrangements for applying auxiliary power to 
sailing vessels. Mr. Duncan proposes to fit up one 
or more of the ship’s boats with screw engines, these 
engines being supplied with steam from boilers situated 
on board the ship itself. The boats are to be secured 
alongside, and are to be used for towing the vessel 
when she is becalmed. 

(No. 3212, 8d.) Paul Emile de Wissocq, of 11, 
Rue Richepanse, and Count Louis Kraswiski, of 22, 
Rue de Penthiére, Paris, patent methods of treating 
the ores of metals, of which the sulphates are solubie in 
water, with a view of obtaining the metals in the state 
of oxides. According to these processes, the metals 
under treatment are first brought into the state of 
sulphates by roasting, and the sulphate is then dis- 
solved out and converted into hydrochlorate by mixing 
it with hydrochlorate of soda, and exposing the mix- 
ture to a temperature of 7° or 8° below zero Centigrade, 
or by mixing it with hydrochlorate of lime. The 
oxide of the metal is obtained from the hydrochlorate 
by the admixture of lime, which replaces the oxide, 
the latter being deposited in a minute state of sub- 
division. Some forms of furnace for roasting the ore 
are included in the patent. 


THE NEW LIME-STREET STATION, 
LIVERPOOL. 

Tue London and North-Western Railway Company 
have for the past three years been engaged in carrying 
out some of the most important works which have 
ever been undertaken in the history of the company. 
Among these, next to the immense viaduct over the 
Mersey, at Runcorn, the progress of which we have 
chronicled from time to time, is the construction of a 
entirely new terminus and hotel at Liverpool. The 
present station was erected in 1836 by the Liverpool 
and Manchester aud Grand Junction Railway Com- 
panies on the site of the old cattle-market in Lime- 
street. The front is ornamented by thirty-six three- 
quarter columns of the Corinthian order, and has four 
large entrances. The offices recede under a portico, ap- 
proached from Lord Nelson-street, which is sustained 
by a long colonnade of Doric pillars, and above which 
is an extensive balcony. e present roof of the 
station is arched, and is formed of iron, and spaced 
with windows. The girders terminate at the east end 
in seven perforated and elaborately traced iron circles 
whichspring from the buildings on the north side, and are 
supported at the opposite extremity on strong cast-iron 
pillars. For many years the station was found to be most 
admirably adapted to the purpose for which it was de- 
signed. But of late years the number of trains requiring 
to be marshalled and despatched was found to be too 
great for the capacity of the old terminus, The trains 
now arrive and start every few mjnutes, the aggregate 
of the departures averaging nearly 2000 daily. Now 
all the old arrangements are to be altered, by the 
heavy work of extending the superficial area of the 
station, and erecting on the foundation of the old 
one of the most costly and capacious termini of 
modern times. It is intended that a vast hotel, 
similar to the Westminster Palace and other first-class 
hotels in London, shall stand on the frontage now 
oceupied by the booking and other offices. But it is 
not considered advisable to proceed with this part of 
the work until the station works have been first com- 








pleted. A large number of men have been employed 
in pulling down the houses in the streets adjoining 
the station, and others in doing the necessary excava- 
tions, and this part of the work is now almost com- 
pleted. Indeed, considering the magnitude of the 
works, everything is in a very forward state. Atthe 
south side a new line of rails has laid down, anda 
new platform constructed, together with a temporary 
roof thrown over. One of the streets which the 


company had some difficulty in obtaining possession 
of was Hotham-street. It has now been closed against 
carriage traflic, and, as agreed upon with the 


Liverpool Corporation, the Company are putting 
up a foot-bridge, which is intended to be a con- 
tinuous lattice girder with a column dividing it in 
the centre into two spaces. The booking-offices will 
occupy the space of the old refreshment-rooms, and 
will open out upon a platform of 50 ft. in width, ex- 
tending from the departure to the arrival side, the 
proposed hotel being on the right, and underneath it 
the new refreshment-rooms. Four of the principal 
platforms will branch to the left in the same way as 
those at the Cannon-street station. These platforms 
are in course of formation, and they will shortly be 
completed. One of them has been already opened. 
Formerly the trains were all drawn into the Edge-hill 
tunnel by horses. At present this is done by a loco- 
motive engine stationed at Lime-street, and when the 
enlargement of the station is finally completed, it is 
intended, with the view of facilitating the arrival and 
departure of trains, that all trains shall be despatched 
up the tunnel to Edge-hill by engines of great power. 
The new station will have six distinct lines of rails 
running the entire length for the despatching and re- 
ceiving of trains, and the platforms to them will be 
broad and commodious. 

The roof of the enlarged station will be an im- 
portant engineering work. It has been designed 
by Mr. Baker, chief engineer to the London and 
North-Western Railway Company, and it will be 
constructed of iron and glass in one clear span, 
and will be one of the largest in the world. Mr. 
Baker has not failed to make it remarkable for bold- 
ness of conception and gracefulness of outline. It 
will be a work of no slight character to throw such a 
roof over a station where the despatch and arrival of 
trains is almost continuous. The Darleston Iron 
Bridge and Roofing Company (Limited) have, we 
understand, been entrusted with the erection of the 
first half of this colossal wrought-iron roof. 


THE SOCIETY OF ENGINEERS. 
To THE Eprror or ENGINEERING. 

Srtr,—Having seen the reply to Mr. Thomas Hughes, M.P., 
upon his rye! regarding the granting of a royal charter to the 
Society of Engineers, I regret to see that the Government 
should bear out the Board of Trade in their only objection to 
grant our society a royal charter, as the name is “ so closely re- 
sembling that of the Institution of Civil Engineers.” This seems 
to me to be an assertion which is quite incomprehensible to 
ordinary minds, for how can two names of two associations of 
engineers be more dissimilar, unless we entirely leave out the 
name of engineers, which suggestion was certainly made by the 
Duke of Richmond when we waited upon his Grace, the other 
day, regarding the charter. 

But although it is the general wish of our members to obtain 
a royal charter, I am sure that no one would consent to change 
the name of our society by replacing the word “engineers” by 
something else ; in fact, we might as well be asked to change our 
profession. That the two names, the ‘Institution of Civil 
Engineers” and the “ Society of Engineers,” are very dissimilar 
is so plain, that I shall not attempt to give further explanation 
upon this point; but it is perhaps not so well known that papers 
read and discussed in the “ Institution” are almost exclusively 
confined to civil engineering, whereas the majority of subjects 
brought before the “ Society” are more particularly confined to 
mechanical engineering, although now and then papers on civil 
engineering are also read and discussed. 

s seems, therefore, unfair that the two associations of engi- 
neers, representing the two main branches of engineering here in 
London, should not be entitled to enjoy the same privileges ; and 
if the only objection brought against the “ Society ” holds good, 
it would seem to indicate that nereafter members of the Society 
of Engineers are hardly entitled to call themselves engineers, or 
use the name at all, a monopoly which I am sure the members 
of the Institution of Civil Engineers would not wish to claim, 
nor could it ever be maiutained if they did. 

I am, Sir, your obedient Servant, 
Lewis Ourick, M.I.M.E. 

27, Leadenhall-street, August 8, 1867. 

[Our correspondent is not justified in saying that “ the 
Government has borne out the Board of Trade,” since no refusal 
of the charter has been communicated. Mr. Cave, the Vice- 
President of the Board of Trade, spoke only for his own de- 
partment.—Ep. E.] 














METALLURGY IN Prussta.—ln 1837, the quantity of Pig 
iron made in Prussia was 82,137 tons. In 1846 the total ha 
grown to 96,766 tons; in 1856, to 330 740 tons; and in 1865, 
to 740,222 tons. There has been a corresponding increase in 
the production of rolled iron and rails inPrussia, In 1837, this 
production attained a total of 58,721 tons; in 1846, it had grown 
to 129,665 tons; in 1856, to 274,411 tons; and in 1866, it stood 





at 404,294 tons. 
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PNEUMATIC PUDDLING. 


Some experiments have been made in Glasgow in 

puddling iron with the aid of a movable blast-pipe 
called a “ tubular rabble,” not that it is used to bring 
successive portions of the melted pig up to the surface, 
to be acted upon by the open air, but it resembles a 
rabble in appearance, and its end is dipped into and 
moved about in the metal so as to introduce the com- 
pressed air in streams at all parts of the charge. This 
use of a movable blast-pipe is described at some 
length in the Practical Mechanics’ Journal as “The 
Richardson Process.” It is covered, however, by Mr. 
Bessemer’s patent of December, 1855, which was for 
“improvements in the manufacture of iron” (not of 
steel), and from the specification of which we make 
the following extracts : 
.... “I use a reverberatory or puddling furnace 
* similar to those in general use, making the hearth, 
“ however, a little deeper ; and on the sides thereof, at 
“any convenient distance apart, I place hollow fire 
“ Jumps having a hole or holes therein below the level 
“of the metal; or, ix lieu thereof, I use one or more 
“* pipes which have their lower ends inserted in the 
“ fluid metal, for the purpose of conducting streams of 
“air into it. The charge of iron, having been put in 
“and piled up, as is usual in puddling furnaces, is 
“allowed to melt slowly and run down on to the 
“hearth; the air from the blowing-machine is then 
“turned into branch pipes leading into the hollow fire 
“lumps before referred to, or into the pipes which dip 
** direct into the iron, meanwhile the workmen should 
“rake the metal about with an implement in the 
“ manner generally practised, until the iron is in such 
“a condition as_ will allow the balling operation to 
“ be carried on, after which the squeezing, shingling, 
“or other processes common to the manufacture of 
“har-iron, may be proceeded with.” 

Again : 

.. . “ When the workman (who moves the iron 
“ about with a tool as usual) judges that the iron is 
“ sufficiently freed from its impurities, he may form it 
“into balls in the manner now commonly practised. 
“ Should it be preferred to force air into and below the 
“ surface of the fluid iron by means of pipes, 1 make 
“ openings in the side wallsof the furnace, through whieh 
“ T insert LooseLy the fireclay pipes, which may be 
“ made and connected to the blast pipe in the manner 
“ hereinbefore described, and represented at Fig. 6, 
“ sheet A of the annexed drawings, so that the pipes 
“* may be put into or taken out of the furnace as re- 
* quired.” . 

.... “Inthe methods hereinbefore described, of 
“ carrying out my improvements in the manufacture 
“of iron, I have sought to adapt them to the other 
“ processes of the manufacture as at present generally 
“ practised in Great Britain, and whereby the said im- 
“improvents may the more readily be brought into 
* operation; but I wish it to be understood that, 
“ except in such cases as the aforesaid adaptation may 
* be found expedient, I carry out the refinement of 
“ pig or crude iron by a single process, and cast the 
“same into ingots suitable for rolling at once into 
“ bars or rods.” 

Mr. Bessemer having mentioned, in his specification, 
that steam as well as air may be employed, finishes 








with the following disclaimer : “I am also aware that 
** steam has been forced into fluid cast iron when under- 
“going the puddling process, by a workman using a 
“ hollow or tubular rabble. And I am also aware 
“ that it has before been proposed to employ a series of 
“ sliding-tubes through the upper part of a puddling 
“ furnace, for the purpose of bLswiliy streams of steam 
* in contact with the fluid metal in such furnaces ; and 
** T mention these facts in order to state that I make no 
** claim to the’ introduction of streams of steam into a 
** puddling furnace where iron is undergoing the process 
“of puddling; but what I do claim is, forcing air 
“¢ into or below the surface Y. “fluid crude or cast iron in a 
“ nuddling furnace, through passages, pipes, or tuyeres, 
“the orifices of which are situated below the surface 
“of the fluid metal.” 

In all Mr. Bessemer’s early experiments in making 
malleable iron, an iron pipe having a piece of burned 
fireclay at one end, pa a flexible pipe at the other, 
was used to convey the air into the molten iron; the 
elastic pipe allowed the blast-pipe to be put down into 
the iron or withdrawn at pleasure. 

Why does Richardson use a rabble to convey the 
air into the iron, or, rather, why does he call the blast- 
pipe a rabble at all, since it is not used as such ; for he 
says, “ As soon as the blast is withdrawn, the charge 
“is stirred about in the ordinary way by a common 
“ rabble until the iron has separated from the cinders 
**in lumps, after which it is collected and balled up in 
* the ordinary manner” ? 

Indeed, if the hollow rabble were used to stir the 
metal after the blast is turned off, the orifices in it 
would be immediately filled up. So Mr. Bessemer 
used a movable pipe, or pipes, which were withdrawn 
when the blowing was not required any longer, and 
used an ordinary rabble to puddle with. 

Mr. Richardson has used a blast of 5 lb. or 61b. 
per square inch, keeping this on about 6} minutes 
and then puddling with a common rabble for half an 
hour longer. The average time of his heats, with 
4 ewt. charges, and including melting, was 1 hour 11 
minutes. 








THE CORLISS ENGINE. 

Ir will be interesting at this time to know what has 
been done in the way of introducing the Corliss engine 
into this country. The first engine of this description 
set up in the kingdom was by Mr. Corliss himself, at 
Pirie’s paper-mills, Aberdeen. Since then Mr. Robert 
Douglas, of Kirkaldy, has made and has in hand the fol- 
lowing Corliss engines: six with 24 in. cylinders each, 
four of 18 in. cylinders, four of 16 in., one of 26 in., 
one of 25 in., and one of 20 in.—seventeen in all. 

Next to Mr. Douglas, Messrs. Hick, Hargreaves 
and Co., of Bolton, have been the leading makers of 
Corliss engines. They have made a single-cylinder 
condensing engine of 40 in. cylinder and 5 ft. stroke, 
for Malcolm, Ogilvy and Co., of Dundee ; a condensing 
engine with a single cylinder, 30 in. by 5 ft. stroke, for 
Wallis and Pollock, of Cork; a condensing engine 
with a single 20 in. cylinder and 4 ft. stroke, for 
Whiteley and Sons, of Halifax; a non-condensing engine, 
with a 16 in. cylinder, 3 ft. stroke, for Mr. Mackarel, 
of Bolton; a non-condensing engine, with a 24 in. 
cylinder and 3 ft. stroke, for the maker’s own works ; 
a condensing engine (second order), of 24 in. cylinder 
and 4 ft. stroke, for Messrs. A. Pirie and Son, of 
Aberdeen; a surface-condensing engine, of 24 in. 
cylinder and 4 ft, stroke, for Woolwich Arsenal ; andtwo 
more of the'same size, for the same establishment, being 
a second order ; a condensing engine of 20 in. cylinder 
and 4ft. stroke, for a spinning-mill in Ireland; a 
non-condensing engine with a 24 in. cylinder and 3 ft. 
stroke, for Messrs. Platt Brothers, of Oldham; a con- 
densing engine of 36in. cylinder and 5 ft. stroke, 
for James Combe and Co., of Belfast ; two surface- 
condensing engines of 20 in. cylinders and 4 ft. stroke, 
being a second order from Dugdale Brothers and Co., 
of Blackburn; a condensing engine, of 15 in. cylinder 
and 3 ft. stroke, for Dickinson and Co.; another, of 
18 in. cylinder and 4 ft. stroke, for Turner and Co. ; 
another, a beam condensing engine, of 34 in. cylinder 
and 7 ft. stroke, for Mr. Briggs, of Bolton ; a non-con- 
densing 24 in. cylinder, 4 ft. stroke, for Mr. Windley, 
of Nottingham ; and one, a non-condensing engine, of 
18 in. cylinder and 4 ft. stroke, for Wrigley and 
Sons, the great paper-makers at Bury. 

Besides these, er Losh, Wilson, and Bell, of 
Gateshead, Neweastle-on-Tyne, have made a pair of 
surface-condensing Corliss engines, of 38 in. cylinders 
and 5 ft. stroke, for Messrs. Illingworth and Sons, of 
Bradford, a condensing engine, of 22in. cylinder and 
3 ft. stroke, for Titus Salt, Sons and Co., of Saltaire ; 
a pair of surface-condensing engines, of 32 in. 
cylinders and 5 ft. stroke, for Dugdale Brothers and 





Co., of Blackburn ; a condensing engine with 18 in. 
cylinder and 4 ft. stroke, for the Forfar Flour Mills ; 
and a condensing engine with 30 in. cylinder and 5 ft. 
stroke, for John Shaw and Sons, of Halifax. 

Besides these, Messrs. Carmichaels, of Dundee, have 
in hand five Corliss engines for factories in their town ; 
and Manlove, Alliott, and Co., of Nottingham, and the 
Reading Ironworks Company—the latter a non-divi- 
dend-paying concern, however—have each made one, 
both non-condensing, the former 16 in. cylinder, 3 ft. 
stroke, the latter 114 in. cylinder and 2 ft. stroke. 








WOOD-WORKING MACHINERY AT 
THE PARIS EXHIBITION. 

Tue reports of the English jurors at the Paris Ex- 
hibition, as we announced, some weeks before their 
appearance, that they would be, are being printed in 
the Illustrated London News, and we quite agree that, 
considering a// classes of exhibits, no better medium 
could have been selected by the Government. Last 
week, however, we find the report of Colonel Anderson, 
of Woolwich Arsenal, upon iron and wood working tools. 
Colonel Anderson, without intention, we are sure, has 
committed a grave injustice to the principal exhibitors 
of wood-working machinery, the only exhibitors who 
gained even a silver medal—the highest medal granted 
to exhibits in this class. These makers are the first and 
leading English constructors of wood-working ma- 
chinery, Messrs. Samuel Worssam and Co., of 304, 
King’s-road, Chelsea, London, 8.W. Colonel Anderson 
does not even mention them, but awards his chief praise 
to a rising and very deserving provincial firm, and 
afterwards picks out a couple of London copyists of 
Worssam and Co., firms whose names are so little 
known that we are justified in forgetting them. We 
know Colonel Anderson too well to believe that his 
report had any intentional leaning towards any firm, 
but we are not the less compelled to point out that 
the very first house in the trade, the only house that 
received the silver medal at Paris (the highest medal 
given for wood-working machinery), is wholly omitted 
from his report, and that certain new and compara- 
tively unknown London firms, who have done nothing 
but copy them, are awarded a prominence wholly un- 
deserved, and which the jury did not in any way re- 
cognise. 








LORD H. LENNOX AND “THE 
ENGINEER.” 

Tue Secretary of the Admiralty has been well 
laughed at, this week, for having mentioned, although 
he did not quote, that laughing-stock of our profession, 
The Engineer, in the House of Commons. It was true 
that he mentioned it only to condemn it, but he might 
as well have fired his broadside at the Bumblepuppy 
Gazette. Most of the leading members of our pro- 
fession, as we are in a position to know, never see the 
paper, and the younger members make it the eruel 
sport of egregious hoaxes, which ,it swallows, with 
an avidity almost incredible, until these are identified 
by chapter and verse. The only explanation of the 
fact that its name is ever heard at all is afforded by 
its astonishing blunders, and by the circumstance 
that itis living upon a past reputation for accuracy long 
since forfeited. How could Lord H. Lennox even say 
that “ The Engineer drew a very vivacious, but not 
“very complimentary, picture of the statements he 
“had made”? As if it mattered what that shallow 
vehicle of incompetency, Lrish bulls, and atrocious 
blunders might “draw.” Zhe Engineer is the paper 
which invented the ridiculous report, last year, that 
Mr. Fowler, the president of the Institution of Civil 
Engineers, and the engineer in ehief of the Metro- 
politan District Railway, bound hand and foot by Act 
of Parliament, was nevertheless about to make his 
railway in open cutting along the Thames Embank- 
ment! The editor of the paper had, he said, 
actually seen the drawings of the proposed cutting, 
and this when none existed, and when, indeed, he 
had no admittance to the engineer’s office. The same 
paper invented the still more ridiculous report that 
the six streets converging in the Place de l’Europe, at 
Paris, had, for many years, crossed the Western Rail- 
way ona level, and devoted a whole column to the 
imaginary horrors of such a state of things. The same 
journal also brought out that famous hoax, “the 
Rumble engine,” with full-page engravings, as actuall 
designed “for one of our great English lines,” and, 
although it was ridiculous to the locomotive engineer, 
pronounced if, in almost so many words, a monument 
of knowledge and skill. ‘his was no ordinary slip— 
and, Heaven knows, there are slips enough, every 
week, in this extraordinary publication—but it was 
elaborated with all the editorial and typographic 








Ilo 


ENGINEERING. 








| Aue. 9, 1867. 








energy of which a paper in its second childhood was 
capable. Then came a thundering vagy article, at 
the beginning of the year, nine columns long, which 
sat not many, it is true (for but few saw it), in a roar, 
for its enormous ignorance and defiance of all grammar 
and rhetcric. Later, it printed a private and confi- 
dential paper, not obtained by any addressor energy, but 
circulated freely among a few su friends, a paper 
marked “ private and confidential” as plain as pen and 
ink could mark it, and, if we are not misinformed, 
the journal in question is already in the hands 
of the lawyers for a disgraceful libel which it after- 
wards published in connexion with this document. 
More lately it has covered itself with laughter for the 
wretched reports which it has given of the Paris 
Exhibition, in which so many articles are incorrectly 
described, and in many cases English manufac- 
tures are grossly disparaged, through either sheer 
ignorance or the most unpatriotic intention. Last 
of all came its report of the Royal —— 
Show at Bury, a report which could only have been 
written by a lunatic or a drunken man—a report 
which abounded in the most egregious blunders, 
beyond even the belief of any engineer, unless he read 
themefor himself, and which has at last overthrown, in 
the minds of the faithful public, nearly all the confi- 
dence which a past reputation had won. The 
Engineer is to-day the laughing-stock of the 
pupils in three-fourths of the offices in the king- 
dom; and yet this is the paper which Lord H. 
Lennox, no doubt confounding The Engineer of 
1867 with that of 1862, actually mentioned in 
the House of Commons as defending that abortion, 
the Henwood scheme. This scheme was, intrinsically, 
too unsound to receive any intelligent support, and it 
has been accordingly shelved at the Admiralty, 
although the real reasons do not appear so plainly in 
Lord H. Lennox’s reply to Mr. Hanbury Tracy. It is 
not because Henwood did not know how to calculate 
rightly his draughts and displacements that the 
Admiralty rejéoted him, although these might appear 
good reasons for sending him about his business; but 
that his whole notion of making a first-class iron-clad 
fleet out of half a hundred half-rotted timber ships of 
the line, all of them slow ships on the mile, was too 
obviously ridiculous for any serious consideration. 








THE WILSON FURNACE. 

THe Wilson furnace—in other words, the down- 
ward-draught puddling furnace—has been stamped 
with the broad seal of success. At the Bolton Iron 
and Steel Company’s Works this furnace is puddling 
20 ewt. of blooms from 214 ewt. of pigs, and this with 
but one ton of coal, and this again without smoke. 
Nothing like this has ever been known before in 
juddling. Mr. Wilson has stood by his furnace from 
first to last, and is now making the reasons of itssingular 
success understood. It is simply by the aid of the 
down draught that he properly mixes the gas from 
slack coal with air. We have written searching letters 
to Hick, Hargreaves and Co., of Bolton, and to others 
interested in supporting, and to others still interested in 
opposing, this new claimant to favour, and we are bound 
to admit that the replies are such as convince us that 
it is at last achieving wonderful results. It is Giving 
a ton of puddled blooms to a ton of coal, and that 
without smoke, and with but a minimum of waste 
of metal, say 214 ewt. of pigs per ton of blooms. 

The Wilson furnace is the most extraordinary in- 
vention of its class yet brought out, saving nearly, if 
not quite, half the fuel commonly employed for the 
same purposes. We write after having corresponding 
closely with Hicks, Hargreaves and Co., thé Bolton 
Steel and Iron Company, and other large firms in a 
position to know all the facts. 

NOTES FROM INDIA. 

Ir is stated to be the intention of the Messageries Im- 
périales to establish a new line of steamers between Suez 
and Bombay, and another line from Sue to, Point de Galle, 
Saigon, Hong-Kong, and Yokohama. 

A vein of silver has been discovered in the Sir Khunee 
Hills, in the native state of Rewa. The Maharajah has 
given orders for the c ement of mining works, 

Lieut.-Colonel T. G. Glover, R.E., officiating Director- 
General of Telegraphs in India, has obtained sick leave tof 
England. ‘ Major Murray, Deputy Director-General o 
Telegraphs, will officiate for him during his absence, 

Major Smith, R.E., acting-director of the Persian branch 
of the Indo-European Telegraph, has reported that the 
double line has now been completed through Persia, and 
the Persian route is now open by day and night, and is in 
good working order. As the charges by messages by this 
route are considerably less than vid Turkey, the public may 
now make more extensive use of it. 

The Peninsula and Oriental Steam Navigation Com- 











pany’s new dock at Bombay was opened on June 17, but 
the channel leading to the entrance has yet to be con- 
siderably deepened. 

The site for another new light-house at the entrance to 
Bombay harbour has now been settled. It is to be erected 
about 14 miles S.W. by S. of the existing Colaba light. 

The Government of India has published the fact that it 
considers the general results of the employment of British 
soldiers on the Murree and Abbottabad road, during the 
season of 1866, to be highly satisfactory, and is of opinion 
that their re-employment on similar duty during the en- 
suing season is very desirable. 

The Secretary of State has ruled, in a recent despatch, 
that an uncovenanted servant of the Government is not 
entitled in all cases to the full amount of the pension pro- 
portioned to his length of service. Such a reward must be 
held out to “ approved service” only. This decision is one 
which will scarcely give satisfaction to the uncovenanted 
service, to which the engineers sent out from this country 
all belong; for, so far as we are aware, no definition of 
“ approved service” has ever been made. The pension of an 
uncovenanted officer will, therefore (says the Englishman), 
for the future depend upon the favour of his departmental 
superior for the time being. 

The Exhibition of the Bengal Photographic Society, next 
December, is to be open for photographs taken within the 
previous two years, and a smaller number of pictures will 
be required to gain the prizes. The viceroy has offered a 
gold medal for the best single photograph, whether portrait 
or landscape, by whomsoever taken. Mr, Grey, the lieu- 
tenant-governor, will give a gold medal for the best series 
of six landscapes taken in or out of India by a member of 
the society. ‘The society’s prizes are offered only to its own 
members. ‘The secretary will present a silver medal for a 
series of six good transparencies suitable for the stereoscope 
or magic lantern, taken either in or out of India, open to all 
photographers. 

A bill of great importance to the coffee-producing districts 
of Wynaad has been brought before the legislative council. 
Hitherto, one of the greatest drawbacks to the prosperity of 
the Wynaad has been the want of suitable roads to the ports 
of shipment, and many and loud have been the complaints of 
the planters in consequence. Of late, however, Government 
has actively helped them, and soon it is hoped that the main 
roads now in course of construction will be finished. The 
present bill is intended to induce the planters themselves to 
complete the system of communication, by empowering them 
to levy tolls on cross-roads constructed by them, from their 
estates, so as to reimburse themselves, in a measure, for the 
outlay in construction, and to provide funds for their main- 
tenance. The measure is considered, by those most inter- 
ested in it, to be a very desirable one, and one that has 
every prospect of proving both practical and useful. 

Mr. A. J. Stuart, acting head assistant-collector, Kistna 
district, reports that he has visited the villages in the neigh. 
bourhood of Juggiapettah, in which it is hoped that coal 
may be found, but could not learn that anything was known 
on the subject to the natives. He offered a reward of twenty 
rupees for any information, but hitherto without success. 
He also made a collection of specimens from all the rocks in 
the neighbourhood, and an index referring to the places 
where they were found, as well as a geological map of the 
country, so far as he was able to name the specimens found. 
Mr. Stuart also dug in several places, as indicated by Major 
Applegarth, but was soon obliged to stop by coming to 
water. He nowhere found anything to lead him to hope 
for success. He found a considerable quantity of a soft 
white rock, which would be suitable for the manufacture of 
porcelain, and he proposes to send specimens of this to Dr. 
Hunter, for trial at the School of Arts. 


THE SOCIETY OF ENGINEERS. 

Tue following is a copy of a petition, lodged by the 
council of the Institution of Civil Engineers, against the 
petition of the Society of Engineers for a royal charter, 
empowering them to sue and be sued as a corporate body, 
and to hold property of the ‘annual value of 1000/. yearly, 
privileges which can, of course, be taken at will under the 
Companies Act of 1862: 

To the Queen’s Most Excellent Majesty in Council. 

The humble petition of the Institution of Civil Engineers 
humbly showeth,—That the Institution of Civil Engineers 
was originally established in the year 1818, and by a 
charter granted by his late Majesty King George the 
Fourth, and dated the 3rd day of June, in the ninth year of 
his reign (being the year of our Lord 1828), after re- 
citing, among other things, that Thomas Telford, Esq., a 
Fellow of the Royal Societies of London and Edinburgh, and 
others, had formed themselves into a society for the general 
advancement of mechanical science, and more particularly 
for promoting the acquisition of that species of knowledge 
which constitutes the profession of a civil engineer, being 
the art of directing the great sources of power in nature 
for the use and convenience of man, as the means of pro- 
duction and of traffic in states, both for external and in- 
ternal commerce, as applied in the construction of roads, 
bridges, aqueducts, canals, river-navigation, and docks for 
internal intercourse and exchange, and in the construction 
of ports, harbours, moles, breakwaters, and lighthouses, 
and in the art of navigation by artificial power for the pur- 
poses of commerce, and in the construction and adaptation 
of machinery, and in the dainage of cities and towns, his 











said Majesty did will, grant, and declare that the said 


Thomas Telford and such others as had formed themselves 
into and were+then members of the said society, or should 
at any time thereafter become members thereof according to 
such regulations or by-laws as should thereafter be framed 
or enacted, should by virtue thereof be the members of and 
form one body politic and eorporate for the purposes afore- 
said, by the name of ‘The Institution of Civil Engineers,” 
by which name they should have perpetual succession and 
a common seal, and by the same name to sue and be sued, 
implead and be impleaded, answer and be answered unto 
in every court of his said Majesty, his heirs and suc. 
cessors. 

That the Institution of Civil Engineers has been recog- 
nised ever since its first establishment, and more particularly 
since the granting of the said charter, by the British 
Government, and by the Houses of Parliament, and also by 
foreign powers, as the representative body of the engineering 
profession in the United Kingdom. 

That your petitioners have been informed and believe that 
a petition has been presented to your Majesty, praying that 
a charter of incorporation may be granted to a society 
calling itself “Society of Engineers.” 

That your petitioners have also been informed and believe 
that such new society was first established in the month of 
May, 1854. 

That according to the original constitution of this new 
society, it was not necessary that the members of it should 
be engineers, or connected with engineering pursuits; and 
according to its rules and by-laws published so lately as 
the year 1866, it was established for the discussion of 
scientific and other subjects of general interest; but in the 
year 1867 the professed object has been altered, and is now 
stated to be established for the advancement of engineering 
science and practice. 

That the said society holds its meetings at the Lower 

Hall, Exeter Hall, Strand. 
' That your petitioners feel convinced that the title of 
“Society of Engineers” adopted by this society has already 
had the effect of misleading the public, and has led to the 
supposition that the Institution of Civil Engineers and the 
“Society of Engineers” were one and the same body, and 
has given to this new society the appearance of being con- 
nected with your petitioners’ Institution, and has also given 
it a footing and standing with the scientific world which it 
would not otherwise possess; and should a charter be granted 
to it, these evil consequences to your petitioners would be 
augmented to a very great extent, and would be of a very 
serious character. 

That should a royal charter be granted by your 
Majesty to this new society by the name of “ Society of 
Engineers,” great mistakes and confusion would un- 
doubtedly arise in many respects in consequence of’ the 
similarity of the name of your petitioners, of “ the Institu- 
tion of Civil Engineers,” and the name proposed to be 
adopted by this new society, of “Society of Engineers,” in 
the following among other instances: references contained 
in Acts of Parliament, in parliamentary and other agree- 
ments, contracts, references from foreign Governments, and 
with reference to legacies, which may be intended to be left 
to your petitioners’ Institution. 

Your petitioners humbly submit that it is not usual and 
not expedient to grant charters of incorporation to two 
different bodies having the same or similar names, or in- 
tended, or apparently intended, for the same or similar 
objects and purposes, and more particularly when such two 
bodies have their places of meeting, and may be said to 
exist, in the same city or town. 

That your petioners humbly submit that no other 
charter of incorporation should be granted by your Majesty 
to any body or society professing to be a Society of Engi- 
neers, or proposing to take as part of its name or title any 
reference to engineers or engineering, or having a title or 
name similar to the title or name of your petitioners. 

Wherefore, your petitioners humbly pray that your 
Majesty will be graciously pleased not to grant a charter 
of incorporation to the said society called “ Society of 
Engineers.” Or that if your Majesty shall be graciously 
pleased to grant the said society a charter of incorporation, 
then that the corporate name of the said society shall not 
contain the word “Engineers,” or any word having re- 
ference to engineers or engineering. 

And your petitioners, as in duty bound, will ever pray. 











Har A Year's Rary.—The variation in the quantity of 
rain in different parts of the kingdom is shown in the returns 
jast published by the Registrar-General. In the first half of 
the year 1867 20.5 inches of rain fell at Bristol, 20.1 at Glas- 
gow, 18.2 at Sheffield, 15.5 at Birmingham, 15.4 at Salford, 
14.1 at Manchester, 14 at Edinburgh, 13.1 at Dublin, 13 at 
mo 12.6 at London, 10.1 at Liverpool, and only 8 at New 
castle. 

Rartway Loans.—The contract with the Secretary of State 
for India in Council, securing to the Indian Branca Railway 
Company a 5 per cent. guarantee of interest on a capital of 
4,000,0002 for lines of railway in Oude and Robilkund, was 
duly executed on the 2nd inst. The facility with which these 
5 per cent. guarantees can be obtained for the service o . India 
from a Government department is a daily subject of comment 
in contrast with the disinclination of Parliament to recognise a 
single obligation to attempt to arrest the disastrous confusion 
that has fallen upon 400 millions of property in home railways, 
created and administered under their guidance and control, and 
with regard to which, at the time of their inception, it was de- 
clared to have been “ proved” that they were each required for 





the good of the nation. 
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THE MORLAIX VIADUCT; RENNES AND BREST RAILWAY. 
M. PLANCHAT, ENGINEER. 
(For Description, see next Page.) 
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THE MORLAIX VIADUCT. 

Tue viaduct which forms the subject of our engraving on 
the ing carries the Rennes and Brest Railway over 
the valley in which is situated the town of Morlaix. The via- 
duct crosses many of the streets of the town, and spans the 
quays of the harbour, the rails being 186 ft. 2 in. above the quay 
level, The maximum height of the viaduct from its founda- 
tions to the level of the rails is 204 ft., and its length is 758 ft. 
The work is constracted in two stories, the upper consisting of 
fourteen and the lower of eleven semicircular arches. The 
upper series of arches are each of 50 ft. 10in. span, and their 
breadth on the crown is 28 ft., this breadth being rather less 
than that of piers at the top, as shown in the enlarged 
section, Fig. 3, The thickness of the piers at the springing of 
the upper series of arches is, except in three cases, 14ft. In 
three of the piers, however, the thickness at the springing of 
the upper arches has been made 16ft. 5in. The two extreme 
arches of the upper series are scarcely clear of the side slopes of 
the valley; they spring from abutments 18 ft. in thickness. 
The arches are coated with asphalte, this being arranged as 
shown in the transverse section, so that the flow of the water 
takes place towards the centre line of the bridge, and towards 
the centre of each arch. The maximum height of the ballast— 
that over the centre of each arch—is 4 ft. 1 in.; and the mini- 
mum height—that over the centre of each pier—is 3 ft. 7. 

The lower series of arches are each of 44 ft. 2 in. span, and are 
32 ft. 9 in. broad on the face. They carry a paved roadway, as 
shown in the section, the piers being pierced at the level of the 
roadway by openings 7 ft. 7 in. in width, so that there is a pas- 
sage right through from one side of the valley to the other. In 
the direction of the line of the viaduct the piers have a batter 
of 1 in 22 from their bases to the level of the roadway just men- 
tianed, and from this level to their summits the batter is 1 in 
40. The batter in a direction transverse to the line of the bridge 
is 1 in 100 from the base to the first stage, and 1 in 122 from 
thence to the top. 

All the piers are founded ona hard blue schist, which was 
found at an average depth of about 20 ft. below the surface of 
the soil. The viaduct is constructed entirely of stone, the in- 
terior work being of rubble masonry, and the corner stones, string 
courses, parapets, &c., being of ashlar. For the cut stonework, 
granite, obtained principally from islands near Morlaix, has been 
used, and the same material has been employed for the rubble 
masonry in those parts where it was subjected to great pressure. 
In the upper parts of the piers, however, the rubble has been 
formed of schist and other stones obtained from the railway cut- 
tings. The lime used for the mortar was mostly prepared on 
the spot from hydraulic limestone obtained from Echoisy, Riche- 
bonne, and Marans. The total quantity of masonry in the 
viaduct is about 2,324,450 cubic feet, of which about 139,200 
cubic feet consists of masonry in the foundations laid in Portland 
cement. 

The work was commenced in the second half year of 1861, 
and was completed in October, 1863. About 92,900 cubic feet 
of masonry were on an average laid per month, the greatest 
quantity laid in any one month being 176,500 cubic feet. The 
total number of days’ work expended on the viaduct by the 
workmen of the various classes was 448,563; and at the time 
when the construction was going on most rapidly, 900 men, 
8 steam-engines, and 65 lighters were employed in carrying out 
the work. 

The position of the work amongst the houses of the town, 
and the consequent want of room for the erection of scaffold- 
ing rendered it necessary to construct a temporary wooden 
bridge, with upper and lower roadways, during the execution 
of the works, this bridge being carried by the piers of the 
viaduct, and being raised by screws as the work proceeded. 
The materials on their cnsival of the works were raised by three 
steam engines to the upper roadway of the temporary bridge, 
this roadway being laid with a double line of rails, which served 
for the transport of the materials to the fixed cranes, by which 
which they were lowered into their required positions. The 
hods of mortar were raised by an endless chain worked by one 
of the engines, and they were delivered on the lower platform 
of the temporary bridge, where they were received by labourers, 
who transported them to the shoots leading to the boxes for 
mortar established on the top of each pier, The buckets of 
water for moistening the stones were raised in a similar manner. 
When the higher portions of the viaduct were being constructed, 
the raising of the materials in the manner above described was 
dispensed with, the materials being transported, by the aid of 
the temporary bridge, directly from the sides of the valley. 
The works at which the materials were prepared were situated 
in the environs of the town of Morlaix, and they were connected 
with the viaduct by a railway established along the quay on the 
left-hand side of the harbour. The wagons containing the 
stone and sand were drawn along the railway by horses. 

The pressures upon the piers of the viaduct at different levels 
are as follows: Ib. per sq. ft. 

At the springing of the upper series of arches 8,900 
lower . 15,320 

eel ca? 
exclusive of some neighbouring 
ing distributed as‘follows: 


At the foundation level 
The total cost of the viaduct 
works, wag 100,1162, this cost 


Foundations... ove ose eee ++e£11,329 
Lower story .. aoe oe ode ee 82,431 
Upper story... eve ove oop ew» 56,356 

Total ... 204 £100,116 


The Morlaix viaduct was designed by and, constructed under 
the superintendence of M. Planchat, the engineer in chief of the 
second section of the Rennes and Brest Railway, and M. Fenoux, 
the assistant engineer. The work was carried out under the 
inspection of M, Martignon, the contractor being M. Perrichont 








Foretan Mecuanicar Lxpusrry.—The Cockerill Company 
has completed some steamboats for navigation on the Persian 
Gulf; the whole of the plant has arrived at Antwerp, in order 
to be embarked to Bassorah. The Southern of France Railway 
Cc y has ordered 3000 tons of Bessemer steel rails from 
the Terre-Noir Compan , at 184 18s. per ton delivered at 


Cette. The Eastern of France Railway eri — 
per 





from MM. Wendel 80,000 tons of iron rails at 
taken at Styring. 

















NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Clyde Shipbuilding for July.—This staple branch of our 
local trade has, during the past month, been in a somewhat 
improved state, and consequently the workmen have been a 
little better employed than of late. Following the prece- 
dent made in our “ Notes” at the beginning of July, we 
proceed to give a summary of the month’s work as indicated 
by the launches of vessels at the Clyde ports during the 
month and seven months ending 31st July, as compared 
with corresponding periods of the two preceding years: 


1865. 1864. 1867. 
Vis. Tons. Vis. Tons. Vis. ‘Tons. 
Month............ 24 12,633 10 5,589 14 11,900 


Seven months... 160 99,933 154 69,289 110 69,800 
The following Table will be useful for reference ; H.P. 
indicating the steamers: 
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New Ships Launched.—The celebrated Anchor Line of 
steamers, owned by Messrs. Handyside and Henderson, of 
this city, and trading tq America and the Mediterranean, 
has just been increased by the addition of the Europa, 
1700 tons, sister ship to the Transatlantic Columbia. She 
was built by Messrs. A. Stephen and Sons, and engined by 
the Finnieston Steamship Works Company. She is the 
ninth steamer built by Messrs. Stephen for the same owners. 
On Saturday last, Messrs. Caird and Company, Greenock, 
launched the Baltimore, the first of the Bremen and Balti- 
more line about to beestablished by the North German Lloyd’s 
Company. She is a screw of 2065 tons, length 285 ft., 
depth 81 ft., breadth of beam 39 ft., and is to be supplied 
by her builders with engines of 300 horse power nominal, 
and fitted up with all the latest improvements. For the 
same company Messrs. Caird built the steamers of the Bre- 
men and New York fleet, and have already in a forward 
state a sister ship to the Baltimore, to be called the Berlin. 
The Baltimore will have accommodation for 120 first-cabin 
and 600 steerage passengers. 

The City of Delhi, mentioned in the Table above, has 
just gone on her first voyage to Calcutta. Her owners 
possess the finest, if not the largest, fleet of merchant 
vetsels in the world. Of late they have been adding three 
ships annually to their fleet, and the City of Delhi is the 
fourth ship launched for them this year on the Clyde. 

North British Association of Gas Managers.—The gas 
managers north of the Tweed, as well as their brethren in 
England, have an association, the annual meeting of which 
was held in Edinburgh last week. The chief subject of 
discussion was “ On substitutes for cannel coal in the manu- 
facture of illumfnating gas,” a paper being first read upon 
it by Mr. Hislop, the manager of the Paisley Gasworks. 
The possible exhaustion of the cannel coal deposit of 
Britain, owing to rapid use at home and large exporta- 
tion, has been the chief cause of a rise in price of forty or 
fifty per cent. within the last few years, and hence some 
substitute is a very desirable thing. Mr. Hislop thinks 
favourably of McKenzie’s process, which was lately men- 
tioned in our “ Notes.” In his experiments he used a mix- 
ture of finely ground bituminous coal and shale oil, the pro- 
portion being thirty gallons to a ton of coal, and from the 
mixture, treated in the same way as cannel coal in the gas 
retort, he obtained 10,715 cubic feet of gas. He suggests, 
properly enough, that only the most fixed portion of the oil 
should be used, especially as the mixture would frequently 
have to stand for some time exposed in the open air, and the 
more volatile or spirituous portion of the oil would thus be 





lost. Mr. Young, of the Hawick Gasworks, read a paper 
on “Utilising the gas produced in the manufacture of parafiin 
oil.” In our own peregrinations among the mineral oil 
works of Scotland we have frequently seen economy prac- 
tised in this direction; but, for the last year or so, there 
has been such a depression in the mineral oil trade that 
there has been very little gas made to require utilising, 

The Glasgow Town Council and the Gas Companies.— 
The recent increase made in the price of gas by both of 
our gas companies, from 4s. 2d. to 4s. 7d. per 1000 cubic 
feet, has naturally excited attention among the guardians 
of our municipal welfare. At their last meeting they ex- 
pressed themselves in very unmistakable language in 
reference to the matter, and a proposal is to be made at the 
next meeting to obtain powers to take over the works of 
both companies. It does seem rather an anomaly that such 
a high rate should be paid in this city, while it is perhaps 
the most conveniently situated for a supply of gas coal of 
any town in the kingdom. The companies both take care 
to have their dividends not less than 10 per cent., the 
maximum allowed by law, while thousands of poor 
wretches amongst the holders of railway stock have to 
content themselyes with 2 or 3 per cent, or even with 
nothing at all. I think it is Lord Redesdale’s Act which 
provides for the appointment of gas inspectors by munici- 
pal authorities. Glasgow has taken advantage of the Act, 
appointed a gentleman to examine meters and test the gas 
supplied to the public, and built at great expense a testing- 
house and stocked it with Clegg’s valuable testing appara- 
tus, but no results have yet been published. We may ex- 
pect that the value and utility of the testing-house will 
soon be made known, as the magistrates have been “‘ poked 
up” alittle, especially by one of the town councillors who 
suggests that the inspector should publish analyses of the 
gas, weekly or monthly, stating the illuminating power of 
the gas, its cost to the consumers, and the dividends the 
shareholders got, comparing these with the price and illu- 
minating power of the gas supplied to other large towns. 

The Testimonial to the Inventor of the Reaping-machine.— 
There was some expectation that the farmers and country 
gentlemen who were attracted to Glasgow last week by the 
Agricultural Show would assist to complete the subscription 
that has been in progress for many months for the purpose of 
forming a testimonial to the Rev. Patrick Bell, the Forfar- 
shire parish minister who invented the reaping-machine. It 
may be remembered that we referred to this matter formerly. 
As the writer of the notice upon the implements at the said 
show has not, I understand, mentioned how the matter 
stands now, I may supplement his notice by the following 
facts, the most damning of all not having yet been made 
public : 

The sum of 900/., or thereabouts, has now been sub- 
scribed, the largest subscription, 50/1, having been given 
by Mr. James Young, of the famous Bathgate Chemical 
Works, who does not derive his income either from farming 
or from property in land. The committee have handed 
over to Mr. Bell 600l.; but they wish to increase the 
amount to 1000/., and therefore 1100/. altogether will be 
required, so as to clear all incidental expenses. What was 
done in Glasgow during the Agricultural Show? The sum 
of eight guineas was subscribed. Munificent amount! is’nt 
it? Possibly the inattention which the subscription re- 
ceived was due in part to the absence of the secretary of 
the committee, Mr. Scot Skirving, of East Lothian, who 
was unfortunately confined to his house by a temporary 
illness. I think the farmers and agricultural implement 
makers of England might come to the assistance of the 
committee, if their brethren in the north will not do their 
duty in a practical way. 

Aberdeen Harbour—Proposed Improvements and Diver- 
sion of the river Dee.—Mr. Dyce Cay, the engineer to the 
Aberdeen Harbour Trustees, has just submitted an elaborate 
report to the trustees, in which he proposes to extend and 
improve the harbour, by diverting the course of the Dee, 
extending the north breakwater 2000 ft., removing the 
south breakwater, widening the river channel, and by 
deepening the same by dredging so as never to have less 
than 15 ft. of water at neap tides,so as to allow large 
steamers to go out and in at all times. The estimated ex- 
pense for the first 1000 ft. is 61,000/., and for the second 
80,0002. The diversion plan proposed by Mr. Cay would 
give a considerable extent of ground for harbour purposes, 
and would probably cost 34,5007. His plans also comprise 
a graving dock 400 ft. long and 80 ft. wide at coping, with 
a depth of 22 ft. below the level of low-water at ordinary 
neap tides, the estimated cost being 32,500/. ; and a bridge 
over the diverted course of the Dee, with a roadway of 
18 ft. and footpath 6 ft. wide, and at a probable cost of 
96002. Consulting engineers are to be advised with before 
any definite action is taken towards carrying out Mr. Cay’s 
suggestions. The “granite city” seems quite resolved on 
improving its harbour accommodation. 








Borrom on Raiway Porrs.—To the uninitiated there 
is no detail connected with the ordinary working of railways 
apparently so puzzling, so complicated, and so mysterious as 
that which enables a train without any visible effort of the 
hauling power to pass from one pair of rails to another. Many 
imagine that the guiding power rests in the hands of the driver, 
and that he can steer his engine either to the right or to the 
left in a manner somewhat similar to that in which a velocipede 
is steered; while others consider the whole thing inexplicable, 
and put it down as one of the peculiar properties belonging to 
steam.—The Engineer. 
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THE CORLISS ENGINE. 


To rue Eprror or ENGINEERING. 

Srr,—I have read with interest the correspondence in 
ENGINEERING respecting the Corliss engine, but I don’t think 
it is at all possible to settle by discussion alone the question 
whether this engine is better or worse than engines on the ordi- 
nary plan. We want statements of facts from those who can 
give them. Arguments or assertions from parties who know 
little or nothing about the engine ean be of no value, and why 
shonld your correspondents attacking this engine do so anony- 
mously? In my own business I frequently receive anonymous 
letters, but, of course, I never give any attention whatever to 
such communications ; and in a scientific matter, which can be 
settled only by facts founded on experience and careful experi- 
ments, I do not, nor do I suppose do any of your readers, give 
any consideration to the opinions or the arguments based on 
the opinions of anonymous letter-writers. It is within my own 
knowledge that many Corliss engines are giving excellent re- 
sults, and there must be now a large number of these engines 
at work in England. It would be a matter of some interest to 
have reports collected from the owners respecting their working 
compared with engines on the ordinary plan. The alteration 
of our large beam engines to the Corliss principle of valve gear 
will give me an opportunity of testing this point very fairly. I 
will have careful trials made with the object of obtaining ac- 
curate results, so that a fair comparison can be made. When 
they are completed, I will communicate the results to you for 
publication. The trials of the engines, with the old and new 
cylinders, will extend over one month in each case respectively ; 
the steam will be supplied from the same boilers, and indicator 
diagrams will be taken every hour, so that in each trial there 
will be upwards of 1000 diagrams taken, from which to compare 
the power developed, every pound of coal used for the engines 
will be carefully weighed. Our engines work 20 lb., initial steam 
pressure on pistons, but as they are regulated by the throttle 
valve, 30 lb. is carried in the boilers to maintain uniform speed. 
When ‘the Corliss valve cylinders are fitted, we will get practi- 
cally the boiler pressure on the pistons. I intend then to reduce 
the pressure in the boilers, so that the initial steam pressure 
may remain as it is now. 

Your correspondent, “Economy,” suggests that I should 
have trials made with tlie Corliss engine | recently started, to 
ascertain the comparative advantage of working with and with- 
out a condenser. If he will write tome and give his name, I 
will see if his suggestion can be carried out. I have no doubt 
it would be of much interest to have this experiment made. 

GEORGE SALT. 

Saltaire, Bradford, August 6, 1867. 


To THE Epiror oF ENGINEERING. 

Srr,—I do not doubt that most of your mechanical readers 
are as competent as I am to draw just conclusions from the con- 
troversy about the Corliss engine that has been going on in your 
pages. Nevertheless you may perhaps think it worth while to 
enable me to state the conclusions which, on a review of the 
arguments upon both sides, appear to me unavoidable. I agree 
with you in thinking that no great amount of ability has been 
shown by the vindicators of the Corliss system in the corre- 
sporidence you have published. But this remark is not appli- 
cable to your leading article of last week, which recapitulates 
with much ability the professed advantages of the Corliss 
system, and plausibly repels the objections which have been 
brought against it. Both sides therefore having been now fairly 
heard, your readers are in a position to draw their own conclu- 
sions, and these conclusions, I venture to say, will not be very 
widely different from those at which I have arrived. 

You state that, whatever individual engines may do, the bulk 
of ordinary engines work wastefully from various causes, that 
the Corliss engines do not work wastefully, and that Mr. Corliss, 
when he first brought out his engine, was content to be paid for 
it oyt of the saving of fuel he effected. You also state that the 
Corliss is favourably distinguished from the common valve 
gear by opening the ports quickly and wide, whereby full boiler 
pressure is obtainable on the piston, by the absence of friction 
on the moving parts, and by the fact of the cutting-off being 
regulated by the governor—conditions all favourable, you say, to 
economy. You further state that, although there are a great 
number of joints in this gear, yet that a multitude of joints is 
not necessarily an objection; that a watch-chain has many 
joints, and is yet used; and that this gear is cheap of construc- 
tion, and gives no trouble. You add that the Corliss engine is 
not an experiment ; that it has made its way against every 
phase of unbelief; that the objections raised against it are mere 
declamation ; and that only the members of the old school of 
engineers would characterise the valve gear with its springs, 
vacuum cylinders, and multitudinous joints as, a “ rattletrap,” 
as it is those persons alone who would think of using such a 

hrase. 
' Now no one, I think, will have difficulty in believing that if 
the bulk of ordinary engines work wastefully, and if Mr. Corliss in 
some cases substituted one of his economical engines for one of 
these wasteful ones, the saving in fuel might be so great as 
amply to remunerate him for the exchange. 

‘Tis, however, I submit, is not the question. Of course, if a 
bad or leaky: engine is replaced by a well made and tight one of 
any construction, a visible economy will be the result. But the 
question to be determined is whether a better result would be 
attained by substicuting a tight and well-made Corliss engine 
than by substituting a tight and well-made common engine, 
working with the same pressure of steam and at the same rate of 
expansion. Granting that the Corliss gear is cheap and durable, 
though neither has been proved, is it more cheap and more 
durable than the gear of common engines? Then is any one so 
ignorant as not to know that any desired rapidity in opening the 
ports, and letting in the steam, may be obtained in common 
aed by making the ports wide and the travel of the valve great ? 

n common engines, fitted with expansion valves, there is no 
more compression than in the Corliss engine, if the eccentrics 
are properly set, since there is no need of Jap when there is an 
expansion valve, and it is the use of lap that involves compres- 
sion. Nor is there more friction in a balanced common valve 
than in the Corliss valve, however well it may be made and 
kept. With regard to the statement that the multitude of joints 





in the Corliss gear is not necessarily an objection, since there are 
hundreds of joints in a watch-chain, which will nevertheless 
work for years, it is sufficient to say that, ceteris paribus, a 
multiplication of joints is unquestionably an objection, but not 
necessarily so if any compensation is obtained by the peculiarity 
which will outweigh the mischiefs of the complication. But in 
the Corliss engine no such compensation has been shown to 
exist ; and if the Corliss system is not an unfledged experiment, 
but a system which has been matured and established during 
eighteen years, surely some evidence of a superior performance 
over that of common engines would be produceable, if such 
mr | existed. Has there been no time or opportunity for 
this? Why then is the evidence of a superior performance with- 
held, if it exists? and if it does not exist, of what value are the 
other suassries of the system, amounting as they do only to 
immodest and unsupported assertions ? pins in the Corliss 

ar differ from those in a watch-chain inthis respect, that whereas 
in the watch-chain there isaslow and steady oil, in the valve-gear 
there is a rapid and violent reci ion ; andthe smallest amount 
of play in the joints will consequently produce a shock. If there 
be any new school of engineers which’ seeks to commend itself 
to public favour by the introduction of clockwork expedients into 
heavy steam machinery, it is not difficult to foretell what their 
fate must be, for rattletraps will be reeognised as rattletraps 
spite of all partisan reclamations, and will be rejected as ineligible 
by sound mechanics. In the case of the Great Britain, no doubt 
sixteen pitched chains were originally employed to communicate 
the motion from the engines to the serew-shaft, and the ihnova- 
tion was sought to be justified by some such arguments as those 
which you have employed. But although there, as in a watch- 
chain, the strain was always in one direction, the joints were 
found to wear, and, spite of all efforts to the contrary, the 
plan was finally abandoned. While, therefore, I admit that 
complication is not necessarily an objection, since, in some cases, 
its effect may be to produce benefits which outweigh its essential 
evils, it is of itself, and without such compensation, a manifest 
and undeniable evil, which only those who like to tell the clock 
by algebra will admire. The complications of the Corliss system 
find no justification in an economy not otherwise attainable, since 
no such unique or unprecedented economy is realised; but, on 
the contrary, this vaunted improvement is excelled in efficiency 
by many common engines. I see no reason to doubt that an 
engine on the Corliss system may be made to work well through 
considerable periods of time. But is such negative praise 
warrant for the introduction of complications costing more money, 
involving more wear, and requiring more frequent adjustment, 
when the same ends are equally attainuble by common engines 
of simpler, cheaper, and more reliable construction? It signities 
nothing tv the public in England whether Mr. Corliss has a 
large factory in America or not, or whether there and here he has 
set to work many engines. The only natural question is, whether 
his engines can do more than common engines, with less expense, 
and though the trial has been continued during eighteen years, 
nobody undertakes to say that they can. 

lam, &c., 
A Crvim ENGINEER. 

[It is but just to our readers to know that of the several 
anonymous correspondents who have written against the Corliss 
engine, but one, ‘‘ Observer,” is known to us. Few journalists 
would print the letters of correspondents who will not give their 
real names in confidence. Yet we have done so, merely because 
of the appearance of reason contained in the anonymous letters 
of “ A Civil Engineer,” “W. H. N.,” &c. We find it difficult 
to resist the suspicion, however, that all these letters are written 
by the same, “ Observer’s” hand. The above letter is trom MS., 
obviously a copy by a schoolboy, the words “ suassries” and 
“ immodest” being clearly foreign to the original. ‘The circum- 
stance may be a trifling one, but they are all posted in the same 
postal district, the ‘‘N.W.,” one not inhabited by many engi- 
neers; and they are all, in much the same tone and style, and 
all contain the same term, long since banished from engineering 
discussions until resuscitated by “‘ Observer,” the meaningless 
word to the modern engineer, “ rattletraps.” We think it but 
fair, therefore, unless the letters of ‘* A Civil Engineer” and 
“W. H. N.” are acknowledged by gentlemen who are not inti- 
mately connected with ‘ Observer” by social or other ties, that 
they should be considered as proceeding from the same pen, and, 
so far, they must fail to produce the effect which the weight of 
numbers, on one side of an argument, and those numbers having 
no common interest, would obviously carry. All these letters 
show an ignorance of the history of the Corliss engine, and the 
writer is (or writers are), therefore, under a disadvantage in 
dealing with the subject.—Ep. E.] 





To THE Epiror oF ENGINEERING. 

S1r,—I have felt much interested in the discussions that have 
been going on in your pages on the merits of the Corliss engine, 
and beg to be allowed to say a few words in its favour. 

I gather from the letters of your correspondents that the 
principal objection urged against it is the unnecessary complica- 
tion of the valve-gear, and its liability to undue wear and tear. It 
is not denied that first-rate results have been obtained from it as to 
power, economy, and regularity of motion; but the question is, 
is it not possible to obtain the same by the adoption of simpler 
means; or to put it in another form, as the burden of proof un- 
jee | rests with those who propose an innovation, does the 
duty and saving realised by this engine over and above that by 
the ordinary engine, and the greater durability ot its parts, so 
far as it has yet been tried, justity its construction with such an 
apparently complex valve gear? ‘hat it will be found superior 
in these respects I myself have not much doubt; but I should 
like to see a few more recorded results and facts brought forward 
in regard to its performance both on land and sea. Such a 
testimony, together with the opinions and arguments of men 
whose experience qualifies them to judge correctly of its merits, 
would 1 think, notwithstanding the sweeping condemnation 
passed upon it by “ Observer,” show that it is fully able to 
hold its ve against any ordinary engine with which it may be 
compared. 

With regard to the valve-gear itself, having had a good deal 
to do with setting it out, and being well acquainted with its 


it by no means follows that because there are many joints and 





action, I consider the complication more apparent than real, and | 


pins employed in it, that: therefore it must speedily get out of 
order. The makers and users of the engine will for the 
most part testify to the durability of the working parts, and it 
must be obvious that were so small an amount of power as is 
required to work the valves is distributed over so many surfaces 
the wear upon each will be reduced to a minimum. 

‘“‘ Observer” mentions that he has compared diagrams of this 
and the ordinary slide-valve engine, and found them equally 


This is quite possible, but,if the Corliss valves are properly 
set, I will defy ‘* Observer,” or any one else, to produce dia- 
grams from an ordinary peo that can possibly compare with 
those from the Corliss in all grades of expansion. 

I believe that the Corliss engine will gain much by the 
publicity thus given to it, and if some more of its designers and 
manufacturers will come forward, as I have suggested, to prove 
its efficiency by facts and figures, it will become more generally 
known and understood, and, as a consequence, will, I feel sure, 
rise proportionately higher in the estimation of the profession 


and of the public at large. 
I am, Sir, yours obediently, 
London, July 31, 1867. 8. J.C 





To Tue Eprror or ENGINEERING. 

Srr,—As some of your correspondents on this subject have an 
opinion that good indicator diagrams cannot be obtained from 
engines with slide valves, we enclose some taken from old hori- 
zontal engines which have lately had their slide valves somewhat 
modified, thereby effecting a considerable saving of fuel, and at 
the same time steadier turning. The slide valve, wrought by . 
an eccentric in the usual manner, is constructed with a cut-off 
plate at the back, the exhaust port being made open through to 
the back of the valve, increasing the pressure on the back plate, 
and thereby causing it to travel along with the valve. The cut- 
off ports are double, and are so arranged that by stopping the 
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plate before the valve has arrived at the end of its traverse, the 
steam is cut off from each end of the cylinder alternately. The 
variable stopping of the plate is effected in the following mauner : 
A brass spindle, passing through a stuffing-box on the steam 
chest cover, is connected to the cut-off plate by a crank arm; 
on the other end of this spindle is a disc fitted with two studs 
projecting on the flat face, and on which are two swivel blocks; 

tween these blocks is an opening through which a tapered bar 
is wrought by the governor, by this means regulating the 
traverse of the cut-off plate according to the varying load on the 


engine; its action is noiseless. We shall be glad to give you 
any further information, and remain, 
Yours ey, “ a 
HEPHERD, MULLINER, AND GARSTANG. 
Blackburn, July 80, 1867, 
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THE CORLISS ENGINE. 
To tae Epiror or ENGINgERINaG. 


Sir,—After all the correspondence which has appeared in 
your pages on the above subject, there are very few letters 
written by the opponents of the Corliss engine which prove any- 
thing but a desire on the of their writers to prevent its 
general introduction, by raising an outcry against it. In your 
issue of July 19th, a letter appeared, signed “ A Civil Engineer, 
which seems to contain all the “ facts” which have been adduced 
to prove the Corliss inferior to the “ common engine.” A ** Civil 
Engineer,” like most of your correspondents, says that the valve- 
gear is a “rattletrap,” both “ noisy” and “complex.” It is a 
great pity that he did not specify what part of the gear con- 
stituted the rattletrap. If we are to judge by where the most 
noise comes from, the dasb-pot, air-valves, and the air escaping 
from them, form the rattletrap (in Mr. Inglis’s engines). 1 beg 
“W. H. N.’s” pardon for “asserting a fact coming within the 
sphere of my knowledge” after his letter of the 12th ult., and hope 
that he will not believe me. Another of the drawbacks attending 
the use of the Corliss valve-gear enumerated by your correspon- 
dent is want of durability at high speeds, caused by its “ com- 
plexity” and “working with noise and concussion.” I have 
already pointed out that most of the noise is caused by air 
escaping from the dash-pot; and the concussion is against the 
air in the dash-pot. It is not, therefore, very clear what part 
is to be injured - the “ noise and concussion,” even at a quick 
speed. As to the complexity of the gear preventing a high 
speed, the Corliss gear is as simple as that of the Allen engine. 
That that gear does not prevent a high speed, I think, is proved 
by the following quotation from a letter from Mr. H. H. Grierson 
published in your issue of September 7th, 1866: at ; 

“ Our experience of the Allen valve-gear is that it is admi- 
rably adapted for the high speed, which Mr. Porter has advo- 
cated; but that such speed is, although practicable, commer- 
cially a complete failure.” To produce a uniform motion, a 
“ Civil Engineer” thinks a “ sensitive governor,” a “heavy fly- 
wheel,” and a “ swift piston” preterable to any complexity in 
the valve-gear, even if it (the complexity) possesses other advan- 
tages. We have, above, Mr. Grierson’s opinion of the advantages 
of a swift piston. A “Civil Engineer” next compares the 
economy of Corliss engines (most of which are of small size) 
with some compound and single cylinder (beam, 1 suppose) 
engines at the New River works. Taking his comparison to 
be correct, I hardly think it would deter a ‘manufacturer from 
purchasing an engine that would only require 24 lb. of coal per 
horse power per hour in preference to a “ common engine,” 
which would probably require 4 or 5 lb. per horse power per 
hour. It is certainly rather amusing to read a “ Civil Engi- 
neer’s” remark, after comparing the Corliss engine with com- 
pound beam (?) engines. If it is more complex than the old 
system, on what conceivable ground can it be recommended ? 
It seems that there are some people who, from “ ignorance or 
obstinacy,” will throw impediments in the way of all improve- 
ments, 

I am, Sir, your obedient a, 


Does a “Civil Engineer” object to the complexity of the 
parallel motion, or does he approve of it, because it is an old 
fashion ? 





NALDER’S PORTABLE ENGINE. 

In the course of our report of the recent trials of port- 
able engines at Bury St. Edmunds, and in an article on 
“ High-Speed Portable Engines” in our last number but 
one, we alluded to the peculiarities of the engines made by 
Messrs. Nalder and Nalder, of the Chillow Works, Wan- 
tage, and we now give in the accompanying engravings 
figures showing some of these peculiarities. One of the 
constructive features of Messrs. Nalder’s engines is the 
substitution of springs for the ordinary pin-joints in cases 
where a small degree of deflection only is required. Thus 
the connexion of the eccentric rod and valve-spindle is 
effected as shown in Figs. 1, 2, and 3, the end of the ec- 
centric rod being flattened down for a length of about 
2}in. into a blade or spring, 1} in. wide, and rather less 
than }in. thick. These dimensions and those given 
hereafter are those of the details of Messrs. Nalder’s 7- 
horse engine, as exhibited at Bury. The valve-spindle, 
which is ¢ in. in diameter, is screwed into the end of the 
eccentric rod, and secured by a lock nut, as shown in the 
sketch, so that a rigid connexion is formed, the angular 
movement of the eccentric rod being accommodated by the 
deflection of the spring. 

The pump-rod and plunger are formed in one piece, as 
shown in Figs. 4 and 5, that portion which actually forms 
the plunger being surrounded by a brass bush secured bya 
screw and washer, as shown, ‘Ihe flattened portion of the 
pump-rod, which gives it the necessary elasticity, is 1} in. 
wide and about 4 in. long. 

Instead of using a spring balance applied to an ordinary 
safety-valve lever, Messrs. Nalder make the lever itself the 
spring. The lever is 13} in. long between end centres, and 
it is 2}in. wide, its thickness being gradually reduced, 
as shown in Fig.6, to», in. at the outer end. The lever 
bears against a knife-edge fulcrum, and the stirrup at the 
outer end is also formed to a knife-edge where it bears 
— the lever. These details are shown in Figs. 6, 7, 8, 
and 9, 
the objection that it allows a very limited amount of lift 
to the valve. 

Another special detail of Messrs. Nalder’s engines is the 
governor, of which we give a perspective view above. 
From this it will be seen that the governor balls are secured 
to two springs, which are fixed to a casting keyed on the 
crank-shaft, and that the balls are also connected by links 


The use of a spring lever in this way is open to | P 


NALDER’S PORTABLE ENGINE DETAILS. 
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with a collar sliding on the shaft. These links being much 
shorter than the springs, it follows that when the balls 
diverge the sliding collar is shifted longitudinally on the 
shaft, and this movement is communicated to the throttle- 








valve by means of a connectjng spindle and the arrange- 
ment shown on the right-hand side of the engravings. 
The whole arrangement of the governor is very simple and 
compact, and we believe it answers well. 





COOKE’S RAILWAY AXLE-BOX. 





WE give, above, an engraving of a form of railway axle-box 
designed by Mr. Joseph Green Cooke, of Vera Cruz, this axle- 
box being so arranged that the weight of the vehicle to which 
it is applied, instead of being transmitted to the journal through 
the axle-box in the usual way, rests directly on the top of the 
brass, the latter being free to move vertically in the axle-box. 
In the illustrations, Fig. 1 is a longitudinal section; Fig. 2, a 
plan; and Fig. 3, a part end elevation and part transverse sec- 
tion of the axle-box; and the details of its construction are as 
follows: Around the neck or inside shoulder, C, of the axle is 
laced a metal ring, B, turned to fit into a circular recess 
formed in the axle-box, A, to receive it. Between this ring, B, 
and the neck or shoulder of the axle, C, is fitted a packing, J 
of india-rubber or other suitable material, which prevents the oi 
escaping at that part; screws, H H, which pass from the front 
of the axle-box to the ring, B, pressing the latter against the 
packing, J. The screws, HH, are secured by check-nuts, as 
shown, so as to prevent the oil from leaking out at the points 








where the screws pass through. 


The axle-box, A, is cast open at the top to allow the brass, E, 
which bears upon the journal, D, to be dropped in; and above 
the brass is placed a layer or packing, N, of india-rubber or. 
other suitable yielding material, cn which a cast-iron plate, F 
rests. The weight of the wagon or carriage is borne by the 
plate, F, and the packing, N, which latter in transmitting it to 
the brass, E, and axle, D, equalises the pressure upon the whole 
top surface of the brass. The packing, N, at the same time 
prevents the escape of any oil which may be pumped up by the 
Jolting of the wagon. The outer end or shoulder of the axle has 
a slight bearing upon the box at K to keep the box straight and 
take the sag of the stuffing-box. By removing the wagon- 
spring, G, the brass, E, as well as the packing, N, and the plate, 
F, above it can be taken out and examined, and at the same 
time the oil in the box can be seen, and its level ascertained. 
The bottom of the axle-box is formed with an aperture kept 
closed by a plug, P, for drawing off the oil. The oil may > 
supplied to the axle-box before the brass is put in place, or it 
may be admitted by an inlet provided with a screw plug, L. 
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PPARATUS FOR MEASURING THE 
7 DISCHARGE OF WATER. 


following memorandum on. the subject of apparatus for 
mclantiaa the Se cherge of water has been drawn up by an 
officer of great experience in the construction of works of irri- 
gation in India. This paper has kindly been placed at our dis- 
pom for publication, and we shall be glad to see the subject 
arther discussed in the columns of ENGINEERING. The im- 
portance of obtaining the best possible oo for measuring 
water discharge is very great, especially in a country where 
irrigation is carried out to so large an extent as it is in India; 
and as this paper has a large circulation in that country, such a 
discussion as we have suggested would doubtless prove of great 
by number of suggestions for the construction of a sluice 
to deliver water by measure have been the subject of calcula- 
tion and experiment, and it may be hoped that, amongst those 
which will be noticed in this memorandum, some may be found 
practically useful for the purposes of the company. ; 

It may be well to mention, in the first place, that the objects 
to be obtained are—Ist, the greatest possible simplicity and 
economy in the construction and —s of the apparatus; 
2nd, the delivery of the water with as little loss of level as 
possible; 3rd, security against fraudulent attempts at alteration ; 
4th, freedom from obstruction by the action of silt. 

In England a method has been long in use, and is found to 
answer the purpose wt founded on the principle of ad- 
mitting water, from the canal or stream, into a separate tank in 
an enclosed building in which it is maintained, by a balance ap- 

ratus acting as a ball-cock, at an uniform level, and whence, 

y means of an aperture of a size suited to its depth below the 
surface of the water in the tank, delivery is made. 

The annexed sketch (Fig. 1) will explain the principle of this 
contrivance. By proper adjustment the apparatus is arranged so 

aq b, a balance having knife 
edges at the three points, 
L and supported by the stand, 
ia 
0 





¢ é 
c; g,@ float made of stone 
supported by the rod, ag; 
h n, an iron pipe with mouth 
turned up communicating 
with the canal; de, a cast- 
iron pipe open at both ends, 
of inner diameter equal to 
| ke__mouth, h, the height of d 
-——— being above the level of the 
——water in the canal. It is 
—~— supported by the rod, b f, and 
weighted so as to counter- 
poise the stone float; op, a 
wall with openings below to 
allow the passage of the 
water and prevent any agita- 
tion of it near the float. 


that the float, g, rests at any desired level, and the area of the 
opening at Z is suited thereto, in order that the required quantity 
of water may be discharged. If, owing to a rise of water la 
the canal, tov much should enter the cistern at /, and raise the 
float, this would immediately depress the bottom of the pipe, ed 
which, if it were lowered sufficiently, would rest on the flat rim, 
of the mouth, h, and effectualiy stop further admission of water 
till the float sank again and raised it. 

The only objections to this method, for Indian use, are the 
expense and dclenay of the apparatus. The former amounts, as 
I have been informed, to about 70/. or 80/., besides the cost of 
the building ; but it is obvious that the apparatus might be con- 
structed in a simpler and cheaper manner by the use of a wooden 
beam and other modification. But in whatever way constructed, 
it is probable that the whole expense would not be far short of 
400 or 500 rupees. 

It must be remarked that by adding to the depth, s 7, of water 
maintained in the tank, the precision with which the required 
discharge is regulated for different depths in the canal is in- 
creased, but the range of depths through which the instrument 
will act is diminished, because, as a certain head, & ¢, in the 
canal above the surface of water in the tank is requisite, ac- 
cording to the size of the entrance pipe, to force in the supply, 
it is evidént that the apparatus will cease to be efficient as soon 
as the water sinks below the level of that head. Thusa sluice 
furnished with entrance and counterpoise pipes of 12 in. 
diameter, if 1 ft. depth of water be retained in the tank, is cal- 
culated to discharge a cubic foot of water per second at all 
depths of the canal down to nearly Gin. above the tank level, 
with an error towards the last not exceeding 4} per cent., but if 
2 ft. of water were retained, the error would amount to only’ 
2y5 per cent. In the former case the canal would have been 
drained to within 18 in. of its bed, in the latter to within 30 in. 
only. With pipes of the same size as above mentioned, double 
the volume of water might be passed with an error of 9.8 per 
cent. in the former case and 4.8 per cent. in the latter. If the 
pipes were increased in diameter in due proportion to the re- 
quired discharge, the errors would be the same as those first 
mentioned. : 

No information has been obtained of the successful employ- 
ment of this meter where the water passed through is heavily 
charged with silt, but there is no reason for apprehending that 
if the entrance pipe were protected by a grating or wire-work 
screen there would be much difficulty from that canse. 

Cylinder Sluice.—The same general principle as the above, 
though a very different form of application of it, may be adopted, 
80 as to be more generally useful in India. The annexed sketch 
(Fig. 2) shows, in section, the simplest construction, and explains 
the action: abcd represents a square or circular cistern, com- 
Municating with the canal by a rectangular wooden or iron pipe, 
¢f gh, closed on all sides within the cistern, except at two open- 
ings,tj and&L The float is represented by mnop. It swims in 
the water contained in the cistern, and is kept by guides imme- 
diately over the two openings, through the middle of which an 
axis, 77, passes, carrying two valves (acting on the principle of 
& double-beat steam valve), which area little larger than the 
openings, and so arranged that when the float rises to a certain 
height (which is regulated by its position on the axis, and 
secured by nuts above and below it) they both accurately fit 
the ledges or combings fitted beneath the edges of the openings, 
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and all further entrance of water into the cistern is stopped. 
By this means the level of the water is kept regularly at a given 
height, ¢v, and the aperture of discharge, s, is e of a size 
suited to the depth, ¢s. 





Fic.” 2. 


It is not absolutely necessary that s be at the bottom of the 
cistern, but it is desirable for many reasons, amongst others, 
the greater the depth the more exact the measurement will be. 
If from the surface, at ¢, to the middle of s (which ought to be 
3 in. or 4 in. high) the depth be 9 in., then the variations in the 
discharge will not exceed 4 or 5 per cent. in a well proportioned 
apparatus; and if fyh be the level of the bed of the canal, the 
water of it would be measured out correctly till it was drained 
to 12in. depth (when the measurement would begin to be inac- 
curate), and the delivery would be on'a level with the bed. But 
if the situation were such that the loss of 12 in. level were of 
no consequence, then either the drainage of the canal might be 
carried to a lower depth with the same degree of exactness of 
measurement by lowering the apparatus 12 in., when the canal 
would be emptied to within 3 in. or 4 in. of its bed, or the exact- 
ness of the measurement might be increased by increasing the 
distance between ¢ and s, from 9 in. to 21 in., in which case the 
variations would not exceed 2} per cent. 

This method has been tried in a model and found to answer 
perfectly, the errors in measurement not exceeding 5 per cent. 
when the variations in the level of the water ranged from 12 
to 1, and the important result has been established that a com- 
ae and portable apparatus for the measurement of one or two 

undred cubic yards per hour may be made at an expense pro- 
bably not exceeding 57. to 102, and sent from England in large 
numbers, so as to be ready for application at once, with no other 
labour in establishing them than their being fixed on the top of 
the conduit leading the water away to the fields. 

Some further experiments are required to ascertain the best 
proportions of the different parts of such instruments, and it is 
deserving of inquiry also whether they could not be made of 
earthenware, such as is used for drain-pipes, in which case the 


cost would be reduced probably to from 3/. to 6/., according to | 4), 


the size. 

In the above figure, g h represents a close grating placed in 
front of the end of the tube leading from the canal, as the chief 
risk of disappointment arises from the chance of any solid 
matter choking the action of the valves. It is to be remarked, 
however, that their action may be as free as that of the pipe 
represented in Fig. 1, which has been found to work perfectly in 
practice; and it may be added that if the valves were partially 
obstructed, this would not alter the accuracy of the measure- 
ment, but only lead to their opening a little wider; besides 
which, as the water is taken from the bottom of the canal, no 
floating materials or rubbish are likely to be intercepted. 

In the portable sluice an iron bar or wire grating would be 
fitted outside the cylinder, or even a rattan casing, weighted by 
a stone on the top of it, would be sufficient; unless, in order to 
prevent any possibility of injury or interference, it were pre- 
ferred to enclose it in a dry brick or rubble masonry well, with 
a door at the top secured by a lock. 

When the apparatus is built of masonry and placed in the 
bank, the space, a ¢ v 6, communicates freely with the air, and 
no special arrangement is required ; but in the employment of a 

ble cylinder, of 2 ft. or 3 ft. diameter, and the same height, 
and which would be altogether submerged, free communication 
with the air must be provided, by making the axis, g r (Fig. 2), 
hollow, communicating with the culvert into which the water is 
discharged through an orifice in the bottom of the cylinder. In 
the portable form also, there is no separate tube, x yg h, but the 
whole space, e fx y, is open and filled by the water, with the 
exception of three or four pipes communicating between the 
upper and lower parts of the cylinder. 

ft will be understood from a study of the action of this and 
the foregoing apparatus, that when the canal is very full, and 
the depth of water great, the float in the cylinder rises till the 
valves are so far closed as only to admit the necessary, quantity 
to maintain the level and keep up the discharge, at the increased 
velocity of influx; and when, on the other hand, the canal is 
nearly empty and the depth small, the float sinks, and the valves 
open sufficiently wide to keep up the supply with the diminished 
pressure and velocity. This rise and fall in the'float leads to a 
slight variation in the level, ¢v, and consequently to a certain 
slight variation in ¢ s, and error in the measurement, which is 
that above referred to, when it is calculated at 5 and 2} per 
cent. But avery simple compensation for this slight error is 
easily made, so that tl.e measurement becomes perfectly accurate 
throughout the entire range of the instrument's action. 

Jpening.—Some contrivances for the measurement 
of water are founded on the principle of suspending an opening or 
openings of a regulated size (connected with a discharge pipe) at 
an uniform depth below the surface of the water by means of a 
float; the lower end of the pipe communicating with the outside 
in different ways. One method is sketched in Fig. 3. In 
this the hollow float and its tube swim in a well constructed in 
the bank of the canal. The well is closed at top by a cover 
capable of being locked up, and water is admitted to the well 
by a conduit which may be closed by a shutter at pleasure. The 
float carries one long vertical tube open at both ends, into the 
upper part of which are led the streams admitted by two or more 
small openings, with or without tubes, passing through or under 
the hollow float, and with their mouths set at equal distances 
below its upper edge, and consequently equally below the surface 
of the water. The exact distance may be regulated by attaching 


justed by 





— to the tube or float. 
he well is double the depth of the canal, and has a platform 


or floor halfway down, and corresponding with the level of the 
bed of the canal, In its centre a circular hole is cut just 
sufficiently large to allow the vertical tube to pass th 

easily. A circular channel is cut out at the edge of this hole in 
order to be filled with loose cotton or coir down by a ring 
of stone to act as a kind of rough stuffing box, and prevent 
leakage and the introduction of pebbles into the opening. The 


pars, the well; i%, the 
platform; ab ¢ d, float: 
ef gh, vertical tube; ¢d, two 
small openings. 




















,r é& 





water which passes into the vertical tube is delivered into the 
lower chamber of the well, and rises in it till it attains the level 
of an opening underneath the floor, whence it issues to the fields. 
This method has been tried experimentally on a small scale, and 
answers very well, when the capacity of the vertical tube is not 
less than double the aggregate areas of the small openin, 

On the large scale this apparatus would not cea vag and 
the chief objection to it, besides that arising from the action of 
silt, which is common to most on this principle, and will be 
referred to hereafter, is that there would be a loss of level, as 
the water could not be delivered higher than about one foot below 
e bed of the canal. ay 
Syphon Sluice.—Another method on the same general principle 
is that wherein one or more syphons are attached to the side of a 
float swimming in a circular cistern enclosed in a building close to 


Fic. 4. 























the canal. The mouths of the syphons are kept at an uniform 
distance beneath the surface of the water by means of the float, 
while the pipes forming them rise vertically above and descens 
outside the circular wall of the cistern, where they discharge their 
contents into a circular trough outside of it, and connected with 
a conduit leading to the fields. 

This plan is accurate in principle, but for practical pee 
less likely to be useful than the one next to be described (it will, 
therefore, not be examined in detail), as it would be expensive to 
construct, and difficult to manage compared with many others; 
besides being liable to the risk of the action of the syphons being 
stopped by the accumulation of air. 

nverted Syphon.—The inverted syphon is one of the most 
promising of this class; it will therefore be more particularly 
inquired into, The sketch given below, Fig. 5, shows the 





principle of its action. A bent tube, abc, shaped as an inverted 
syphon, with legs of equal length, has the upper end, a, of one 
leg attached to the side of a float swimming in a cistern divided 
longitudinally into two parts, one of which communicates with 
the canal. At the lower end of this tube, the neck of the syphon 
at 6 through the wall separating the two parts of the 
cistern, into the second or empty section, of which the other leg 
rises till its mouth, c, precisely level with and opposite to the 
one attached to the float. The water in the first or full section 

through the syphon into the second or empty one, whence 


it issues to the fields. 

As the mouth of that leg of the which is attached to 
the float is intended to be kept by it permanently at a given 
depth below the surface of the water Bagg depth may be ad- - 
A gre. a little ballast into the interior of the float), 
whether the depth of the canal is uniform or not, and as the 
orifice terminating the other leg of the syphon is always in a 
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ition precisely opposite and at the same level, it follows that 
fhe! thea” or pouare, and uently the discharge, ought 
always to be uniform at whatever height the water in the cistern 
or canal may be standing. ae “a 
The two cisterns form one building, which is locked up to 
prevent intrusion or interference. . 
The annexed Figs. 6 and 7 represent the practical form 
given to the apparatus as applied to a depth of water of 4 ft., 


FIG.6. 











and it has .been said to work excellently; nevertheless it is 
probable that when longer experience of its action has been 
attained one part of the present arrangement, viz., that whereby 
the pipe is attached to the side of the float, will be found capable 
of improvement; because any variation in the effective weight 
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of the pipes would disturb the equilibrium of the float and pro- 
duce a much greater effect in depressing the mouth of the pipe 
below its normal depth than if it were suspended beneath its 
centre, ~~~ 

It has been proposed that a head of 4in. be adopted in all 
cases, but it would be better to increase this, for the following 
reasons; first, because so small a head eto agt the use ~ 
8 ipes of a larger size than would probably be convenien 
hfe a pap pe ha because, from being so small, any 
trifling irregularity in the immersion of the float would have a 
marked effect on the accuracy of the measurement, the variation 
of an inch producing a difference of 13 per cent. As above 
remarked, there is a risk of this irregularity, not to mention 
that which would be caused were any obstruction to prevent the 
free action of the arm guiding the opposite end of the float to 
that carrying the syphon. Hence it is important that the effect 
should be d to a mini If, instead of 4 in., 12 in. 
head be allowed, the sectional area of the syphon ne would be 
reduced in the poegertice of 4 to 7, and the irregularity caused 
by the difference of an inch in the immersion of the mouth of 

e pipe would be reduced to less than 4 per cent. The only 
objection to the alteration would be that it would reduce the 
scope of action of the instrument, which would touch the 
ground, and cease to be regular, in 15} in. depth, instead of 


7} in. 
(To be continued.) 
INDIAN ENGINEER EXAMINATION. 


At 36 of the present voiume we stated the 
numberof candidates who this year presented themselves 
as competitors for appointments in the Public Works De- 
partment in India, and we are now enabled to give some 
particulars regarding the examination, and the nature 
of the papers given at it. The following is a list of the 
cnabeantel cuttidates in the order in which they passed, 
together with the aggregate number of marks obtained 
by each: 1. P. Maitlanc, 783; 2. T. Higham, 779; 
8. H. Joll, 745; 4. E. W. Oates, 740; 5. J. F. Mac- 
kenzie, 739; 6. W. B. Bromley, 733; 7. J. Stewart, 
793; 8. T. E. Ivens, 718; 9. J. S. Beresford, 714; 
10. A. Grant, 698; 11. T. Beatty, 683 ; 12. J. Heinig, 
679; 13. E. G. Davies, 669; 14. W. G. Strype, 661; 
15. F. W. Stevens, 660; 16. A. W. de Crettes, 658 ; 
17. D. Wallace, 645 ; 18. R. Ring, 640; 19. D. Noyes, 
639; 20. H. B. Parry, 629; 21. R. W. Norris, 626 ; 
22. G. D. Wybrow, 625; 23. C, J. Peters, 610; 24. 
D. Rutherford, 600: 25. J, Tute, 600. These will all 
receive appointments in the Indian Public Works De- 
partment, Although the full number of twenty-five. 

ualified candidates has been obtained—which cannot 

il to be a source of much gratification to the Indian 
Government—there can be no doubt but tliat the exi- 
gencies of the service could have found room for even 
a greater number of engineers, had more than the 
above — number come up to the required stan- 
dard of qualification. There can be no doubt that 
additional engineers will immediately be required for 

ia, and in fact another eXamination is already 


annual ex- 
amination, which, we p 











resume, will be, as here- 


tofore, held in the first week of next July. Of 
course it ouial be some little time later still before 


the examination papers are printed by Parliament, and 





a review of them here may not, therefore, be unaccept- 
able; but as they will, in all probability, be published 
in due course in the usual manner, we have not thought 
it desirable to transfer the questions, iz extenso, to our 
columns. 

Considering the nature of these appointments, it ap- 
pears to us that too much prominence is given to the sub- 
ject of mathematics in these examinations. In saying 
this, we would not have it for one moment supposed that 
we in the least degree undervalue the importance of 
mathematics as aa to engineering science; but 
where one thousand marks only can be obtained, it 
appears to us that four hundred is too great a maximum 
to be allotted to mathematics, as there thus remain 
but six hundred marks for engineering and surveying. 
If, then, the maximum number of marks were raised 
from 1000 to 1200, the number given to mathematics 
might be retained as at present, whilst a higher maxi- 
mum would then be obtainable in the more practical 
part of the examination; this would tend to give the 
really practical candidates some better chance against 
those who adopt the cramming system of education 
in order to prepare for these examinations; for by 
reference to the results of previous examinations it 
will be seen that many more, as a rule, pass in en- 
gineering and surveying than in mathematics ; so that 
mathematics is, de facto, the real test of qualification 
for appointment, few, if any, who have obtained the 
minimum number of marks in that branch failing to 
pass in the other two. 

It is not necessary here to make any special com- 
ments on the questions given by Mr. Cape in mathe- 
matics, excepting that we should like to see them 
having a rather more direct bearing on the object of 
the examination, instead of branching out into other 
subjects (especially in algebra) which, though well 
enough for a school examination, certainly appear 
rather out of place in an examination of civil en- 
gineers. 

The examination in surveying, levelling, and plan- 
drawing consisted of an extremely practical set of 
questions by Lieutenant-Colonel C. D. Newmarch, 
R.E., well calculated to test the efficiency of the 
candidate in this important branch of the profession of 
a civil engineer. The papers commence with questions 
regarding the Gunter’s chain, its length, &c. ; scales 
on which surveys are executed ; the mode of using a 
plane table ; the use of a triangulation, and the manner 
of carrying it out; and the process of taking a round 
of horizontal angles witl: the theodolite, followed by a 
set of examples to be worked out. In surveying, two 
plans were given, one comprising a traverse survey of 
a plot of ground near Shooter’s Hill, and the other a 
survey of the Lakes of Killarney, with portions of the 
counties of Kerry and Cork. From the data given in 


Mr. White’s personal experiences whilst in the service 
of the Government in India render his remarks doubly 
important and authoritative. We cannot, however 
avoid the remark that Mr. White’s papers are, this 
year, rather too exclusively confined to hydraulic 
engineering works. On the subject of water supply, the 
questions, though only nine in number are fully suffi- 
cient to test proficiency in this branch of the profession, 
Commencing with the different means employed to 
| Supply towns with water, the candidate is led on -to 
| the comparative advantages of the gravitation and 
pumping systems, and he is requested to describe 

riefly what are impounding, compensating, depositing, 
storage and service reservoirs, residuum lodges, and 
collecting grounds, as well as to describe what are the 
best water-bearing strata. Next comes the subject of 
constructing dams for impounding water, and of filter- 
beds, the principal conditions which should determine 
as to the mode of supply, and the probable amount 
required for supplying a town with water; and the 
paper concludes with questions relating to cast-iron 
water pipes, the mode of casting them, and the different 
means used for jointing pipes. The next paper, “On 
Pumping Engines, &c.,” after going into the questions 
of testing pipes, the use of diflerent apparatus used 
in water supply, such as bib-cocks, crutch-key cocks, 
reducing-pipes, air-vessels, hydrants, sluice-valves, &c., 
the flow of water through pipes, and the different 
kinds of pumps and other contrivances for raising 
water, requires a description of the mode of ascer- 
taining the power of pumping engines in any given 
case, with a practical application of the same, followed 
by questions on the band due to friction, the net horse 
power required, the diameter of cylinder necessary 
under certain conditions of steam and expansion, the 
diameter of pump barrel for a certain delivery, and par- 
ticulars of steam supply and boilers. Oa the subject 
of harbours, docks, and groins, the candidates were 
furnished with a map of Bantry Bay, and required to 
lay down on it such works as appeared necessary to 
render it suitable for a naval station and harbour of 
refuge; and perhaps no better method could have been 
adopted with a view of testing the knowledge of 
candidates on these subjects. Questions, also, were 
given bearing on the treatment of silt brought down 
y rivers flowing into the harbour; the construc- 
tion of breakwaters ; hydraulic lines; removal of 
rocks ; laying down moorings, and the construction of 
docks, quays, landing-stages, &c. The last paper treats 
on the subject of screw-pile lighthouses and piers ; dif- 
ferent forms of wrought-iron girders ; modes of scarfing 
timber; the different kinds of stone employed in 
building; the means adapted in the main sewers for 
the drainage of London to provide for storm water ; 
weirs employed at Manchester Waterworks ‘to sepa- 
rate the storm and turbid water from that suited for 











the former, a field-book was to be compiled, and the 
latter was to be surveyed with reference to the selection | 
of the proposed new line of railway to Kenmare. In| 
the paper on levelling and practical surveying there | 
appear some questions relating to the means of ascer- | 
taining the longitude by the occultation of Jupiter’s 
satellites, or by a lunar observation, and for finding 
the latitude by observing a star’s zenith distance on 
the meridian, and its declination. These, and such 
like matters, though not generally required in practice 
in this country, are of the utmost importance in India, 
and we cannot do better than to draw attention to 
these questions with a view to impressing upon future 
candidates the necessity of devoting a portion of their 
study to the subject. Colonel Newmarch’s papers 
conclude with a lithographed field-book, comprising the 
details of the traverse survey of a road in the vicinity 
of the Great Northern Railway, which the candidates 
were required to plot on a scale of 2 chains to an inch. 
Whilst these papers were goihg on, candidates were 
also examined one by one in the practical use and 
adjustment of instruments. 

This year Mr. G. P. White, the examiner in civil, 
mechanical, and mining engineering, has directed 
attention principally to the following subjects, viz. : 
On water supply, reservoirs,’ dams; on pumping 
engines; on harbours, docks, groins; and on light- 
h and piers ; besides which, there were also a few 
questions given on miscellaneous subjects. It is, of 
course, impossible to compress within the limits of a 
two days’ examination questions embracing every 
branch of the engineering profession, and we think, 
therefore, that Mr. White has done wisely to vary 
from year to year the subjects in which he gives most 
questions at these examinations, as, by this means, not 
only is the system of cramming frustrated, but atten- 
tion is very properly directed in turn to each branch 
of the profession, and, in some cases, the character of 
the questions points out in what manner it is important 


the town supply; railway points, sidings, &c.; and it 


| winds up with directing attention to the use of photo- 


grapiy as most valuable for engineering purposes, 
especially in India. 

A note at the conclusion of Mr. White’s papers 
contains an extract from the recent address of the 


| President of the Institution of Civil Engineers, wherein 


he referred to the duties of the dock and harbour 
engineer, prefacing the quotation with the following 
remark : 

“Qn the present occasion I have specially directed 
“attention to the subject of water supply and harbour 
“engineering, two of the most important, but at the 
“same time difficult, branches of the profession, and 
“which are yearly becoming more necessary in India, 
“only a few of the principal cities being at present sup- 
“lied with water. Much, therefore, remains to be 
“done in this way ; whilst as regards harbour engineer- 
“ing, a wide field presents itself iu India, — 
“her extensive seaboard is very deficient in natura 
“harbours. I would, therefore, suggest these subjects 
as being deserving of especial attention.” 








RAILWAY-CARRIAGE VENTILATORS. 
To THE Eprror oF ENGINEERING. : 

Sim,—In your impression of the 26th ultimo you notice and 
illustrate the design of a ventilator for railway carriages alleged 
to be the production of Mr. W. G. Creamer. - 

I am instructed by my client, Mr. A. A. Durant) of Wilson- 
street, Finsbury, who is the sole lessee of the patent obtained by 
Mr. George Bohn, of Twickenham, to inform you that Mr. 
Creamer’s design appears to be precisely similar to such patent. 
I will not take up your spuce by reference to the details of Mr. 
Bolin’s ventilator, as they are fully specified in your advertising 
columns. I will only add that the patent is dated 15th February, 
1864, No. 389. 

I am, Sir, your obedient Servant, 
Francis K. Munton, 
Solicitor for A. A. Durant. 


a: 





to the class of works required in India, in doing which 


Rugby-chambers, 19, Great James-street, 
Eoltat son, W.C., August 7, 1867. 
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TECHNICAL EDUCATION. 


Ir any one of the first-class Continental engineering 
schools was to be suddenly transplanted into this 
country, and if the school were opened gratis to every 
young jan between fifteen and eighteen years of age, 
providethat he could pass the preliminary examination 
which is required abroad before a student is ad- 
mitted to the’ lectures, we doubt that the number of 
suitable pupils that could be mustered without pre- 
paration would be exceedingly small. This seems a 
very bold assertion to make; still it is only necessary 
to inquire what preparatory knowledge the professors 
of mechanics or civil engineering in France and in 
Germany make a conditio sine qud non for admitting 
a pupil into their classes, and the conviction will 
soon replace every doubt. It is a well-known fact 
that most of the young gentlemen from this country 
who are sent to Germany for finishing their education 
there must go to private institutions or'small second-rate 
schools, simply because they are utterly unfit by their 
preliminary knowledge to follow the teachings of the 
regular public colleges. There are also in some towns 

reparatory courses established for the benefit of young 
ignorants from this country and from other less civilised 
corners of the world, which enable the novice, after a 
year or two, to enter the college proper upon a par with 
the native students. 


sound schooling in England goes much further than 
the mere question of high science. The common 
school of arts, the school which teaches the elements 
ofthe natural sciences, or what is called on the Conti- 
nent the “ middle school,” is not even known in this 
country. This is very different in France and Ger- 
many. Taking the latter country as our example (for 
education there, particularly that given by the middle 
schools, stands upon a higher level than anywhere 
else), we find the middle school, under the name of 
Realschule or Realgymnasium, to consist of no less 
than a six years’ course. It takes its pupils from the 
country school, or Volkschule, where education is limited 
to about the same quantity of knowledge which is the 
standard in our own elementary or primary schools. 
The age of these pupils is from nine to eleven years. 
The six years’ course is divided into two distinct parts 
of three years each. The first set of three years, if 
successfully passed through, will make a well-educated 
workman, foreman, or shopkeeper of the pupil. The 
courses give the elements of every natural science, in- 
cluding chemistry, mechanics, natural philosophy ; they 
teach arithmetics, book-keeping, geometry, and drawing. 
At the close of these courses, very strict examinations 
are passed through by the pupils, which effectively 
prevent those who are less talented or less assiduous 
to pass to the higher courses, and in this manner the 
contingents are mustered out for the different stages 
of practical employment according to the capabilities 
of each individual, and without injustice to any one. 
The nation is a great gainer by this arrangement. 
The schools at the outset being open to every comer, 
all the growing talent of the nation is carefully 
collected there, and only very little is wasted and lost 
from want of suitable education. Wherever peculiar 
talent shows itself, it is without difficulty directed 
into its proper channel, and the natural «course of 
the education passed through, degree by degree, musters 
out those who are best suited for each respective 
branch. The second set of three years in the middle 
school is devoted to a further instruction in all the 
branches, the elements of which have been taught 
before. They give an education far superior to that 
required in the ordinary pursuit of trade, but they 
give all the knowledge which is requisite for starting 
one distinct branch of science or in any 


in an 

technical profession. They give, in fact, a thoroughly 
scientific general education. Those persons who 
intend to devote themselves to any technical profes- 


sion receive a sufficient knowledge of all the other 
branches -of science, which they are expected to be 
familiar with, without following them up as a specialty. 
From this course the pupils are mustered out accord- 
ing to.talent and inclination into the schools for civil 
engineering, mechanical or mining schools, or they 
pass into an academy of architecture, a school for 
chemistry, or a military school. It is these middle 
schools that this country wants more than anything 
else. We have very good, although expensive, means 
for teaching any distinct speciality of knowledge 
in this country; but we have no “ Polytechnic” 
schools, no institutions for acquiring that generality of 
technical knowledge which alone will make a well- 
educated modern engineer. Without these prepar- 
atory schools the engineering universities, such as 
exist abroad, even if imitated in this country, would 


If we look to the causes of this | 
most striking circumstance, we find that the absence of | 





prove useless, or rather unfit for use. Education is a 
thing difficult to replace if once neglected, and this 
holds good for a nation as well as for an individual. 
The moment we admit that we have neglected educa- 
tion, and allowed other nations to surpass us in this 
respect, we must be prepared to pay for the neglect by 
the acknowledged inferiority of a whole generation of 
professional beginners. It will ttever do to start one 
school, or ove institute, or ove museum.. We must 
have a whole system of schooling , we must have edu- 
cation thrown broadcast upon the whole surface of the 
country, accessible, readily accessible, and, indeed, 
gratuitously accessible to all who want to learn. By 
these means, and only by such arrangements, we can 
arrive at the desired end with patience and perseverance, 
but only after a considerable lapse of time. Let it be 
hoped that the difficult task will be speedily com- 
menced, that the necessity once seen, and almost 
unanimously acknowledged by our great scientific 
authorities, will be provided for with vigour and de- 
termination, and with that amplitude and munificence 
which have always been characteristic of the British 
nation. : 








DYNAMOMETERS AT THE PARIS 
EXHIBITION. 

Tue friction brake is a very rude instrument for the 
refinement of modern engineering and machine-making. 
It is a very useful and simple contrivance, and it is 
adapted to tell approximately how many horse power a 
water-wheel or a windmill gives out in its action, or 
how much power is consumed by a millstone or other 
uniformly rotating mechanism. But when it comes to 
the investigation of more complex and irregular move- 
ments, when such a question arises as what precise point 
or portion of a curved cam suffers the greatest strain 
during its revolution, and what proportion this strain 
bears to that which cams of other shapes or curves will 
have to undergo if substituted for the first, when it 
comes to watch and compare the relative consumption 
of power between different spinning and weaving 
machines, or between different headstocks of a niule, or 
between differently constructed parts of a single mule 
headstock—then the friction brake of course is no 
longer applicable, and a delicate, scientific, yet simply 
constructed instrument becomes a generally acknow- 
ledged desideratum. ‘Such an instrument is aphat 
engineers now call a rotation-dynamometer, and a 
perfect instrument of this kind ‘is yet to be designed. 
The name rotation-dynamometer is given to distinguish 
it from those instruments which measure and register 
linear exertions of power, or forces exerted in a 
straight line, such as the pull of a locomotive engine 
or of a tug-boat. Dynamometers of that kind 
present no ee. in their construction, and there 
exist a considerable number of such instruments 
all practically perfect, or nearly so, in their action and 
performance. Most of these instruments are based 
upon the production of a diagram, one element of 
which is represented by the tractive force or linear 
strain exerted, while the other element represents the 
time or space of movement through which that exertion 
has taken place. The area/of that diagram representing 
the product of the tractive effort multiplied by the time 
or space through which it has been. exerted gives the 
precise amount of the work performed. The form and 
outline of the diagram itself in those instruments which 
produce a visible diagram of that kind indicates at 
the same time the precise fluctuations, changes, and 
other characteristic features connected with the 
exertion of power, and thereby gives one of the finest, 
most trustworthy, and useful records of the per- 
formances of machinery which we have in practical 
mechanics. The steam-engine indicator is in reality 
nothing but a linear dynamometer registermg the 
exertions of the steam pressure as connected with the 
space travelled through by the “piston, and it is 
certainly one of the finest, most suitably contrived, and 
most perfect instruments at present at the command of 
mechanical engineers. For a rotation-dynamometer, 
the problem consists in producing the same register 
of power and space with regard to rotatory movements 
as the indicator gives for a straight-lined exertion of 
power. We require a diagram showing the amount 
and variation of power exerted upon a pulley by the 
belt running over it during the time that any given 
machine which is driven by that pulley performgsits 
operation. ‘The dynamometers hitherto made for this 
purpose suffer from several defects. Most of them are 
complicated and costly instruments, difficult to keep 
in order, and unreliable in their indications. Others 
of a simpler nature are interfered with in their indi- 
cations ty alteration of friction and other elements, 
such as the centrifugal force, which, varying in amount 





with the speed of rotation and interferes with the indica- 
tions of the dynamometer, which are then correct ouly at. 
one given speed, and more or less far removed from 
the true mark as the speed differs from the normal 
velocity. The Exhibition contains two rotation-dynamo- 
meters ; they are the best of their kind ever made, and 
both invented in France. Still our general remarks 
apply to both of them, and they leave plenty of room 
yet. for any really simple and praction instrument of 
their kind. The two dynamometers we s of are 
those of M. Taurines, in Paris, and of M. Engen 
Bonrdon, the well-known engineer of the same town. 
The dynamometer of M. Taurines is a very complete 
instrument. It was invented some five years ago, and 
used in a series of experiments made for determining 
the power consumed by different engineers’ tools 
at the workshops at Indret, apparently with much 
success. It consists of a pair of pulleys mounted upon 
a solid shaft and upon a surrounding hollow shaft re- 
spectively, and connected together by a pair of seg- 
ment springs. The transmission of power from, one 
pulley to the other, through the action of these springs, 
causes the latter to alter their shape, and thereby a 
tension is exerted parallel with the axis of the two 
shafts which carry the pulleys. In this direction a 
small carriage, moving on four wheels and upon a pair 
of straight horizontal rails, is attached to the springs 
by a connecting-rod, and this carriage is traversed for- 
ward and backward upon the rails, according to the 
action of the measuring springs connected to the two 
main shafts. The position of the carriage on the rails 
is therefore equivalent to the strain exerted through 
the pulleys, and corresponds to the position of the 
pencil-point in the steam-engine indicator. The second 
element, or the space travelled through, corresponds 
to the number of revolutions made by the pulleys, and 
this is transmitted to the indicator in the following 
way : The carriage previously referred to carries upon 
its frame a long nicely finished cone, which revolves 
round its own axis in two bearings, mounted so that 
the upper line of the cone remains always horizontal. 
This cone is geared by a pair of bevel-wheels, so as to 
revolve with the two driving-pulleys and to make the 
same number of revolutions. At the top of this cone, 
and in frictional contact with it, isa sphere guided 
between rollers which are also in frictional contact with 
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the sphere. The contact between the cone and the 
sphere, theoretically, is a mathematical point, and this 
point corresponds to the pencil-point of the other indi- 
cators. Now, as the cone revolves, the sphere follows 
the movement of the point of contact, and receives. an 
amount of motion which is due to the circle described 
by the point of contact upon the surface of the cone 
during’ the revolution of the latter. The position of 
the carriage and cone upon the rail is therefore the 
element which ,determines the size of the circle 
of contact’ between the cone and the sphere. The 
annexed diagram shows the relative position of these 
elements, and it will be seen from it that the movement 
of the carriage in the direction of the arrow brings the 
broader part of the cone, ¢, in contact with the sphere, 
§, and that for one revolution of the cone the sphere 
will make a greater number of turns in proportion to 
the faseionnt diameter of the circle of contact. The 
number of revolutions’ made by the sphere, and counted 
by a common engine counter moved from one of the 
smatl friction guides, is a fraction of the product of 
power and distance travelled through, or an equivalent 
to the work performed. It is necessary only to read 
off the figures of a suitably arranged couiting ap- 
aye to arrive immediately at. the power indicated 
y this instrument, and, so far; its use is yery con- 
venient ; but, on the other hand, it catinot be denied 
that the apparatus is very complex}*ind that its 
elements are liable to derangements and uracy on 
account of slip, particularly when exposéd to sudden 
changes of power. M. Bourdon’s dynamometer con- 
sists of a pair of pulleys, each on a separate shaft, and 
the two shafts are geared together by means of a pair 
of .spur-wheels with inclined teeth. The inclined 
gearing exerts a Jongitudinal pressure proportionate to 
the strain transmitted through it, and due to the angle 
of the teeth. There is therefore an end thrast caused 
by this gearing, and this is taken up by one of the 
shafts ‘ohish is free, endways, in its bearings, and 
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presses endways against a spring. ‘The spring, the strain for 7} minutes longer for the extra mile and a 
transmits its movement to a pointer, and in this | quarter is another matter. And although our boats carry 


manner the amount of strain transmitted is registered 
upon a scale. This instrument, although simpler than 
the first, is liable to be interfered with in its indica- 
tions by the changing influence of friction, and so we 
find ourselves compelled, in the face of those two best 
indicators yet made, to declare that an absolutely perfect 
instrument of the kind remains yet to be invented. 


YANKEE ROWiNG. 

Tue Army and Navy Journal of New York gives the 
time made on a three-mile race by six-oared crews of Har- 
vard University (at Cambridge, Massachusetts), and Yale 
University (at New Haven, Connecticut). The race took 
place on Lake Quinsigamond, near Worcester, Massachu- 
setts. The “Freshman’s crews” made the three miles, 
Yale in 19min. 88}sec., and Harvard in 20 min. 6 sec. 
The “ University crews” afterwards made the course, viz., 
Harvard in 18 min, se sec., and Yale in 19min. 25} sec. 
The average weight of the Harvard mei was 11 stone 
1} 1b., and of the Yale 10 stone 12 Ib. The sizesand weights 
of boats are not given. It may be interesting to compare 
with this performance the time made by the Oxford eight 
on the last race from Putney to Mortlake, viz., on April 
18th last. The distance is given as 4} miles, and it was 
rowed in 22 min. 89 sec. In the race of 1858, and again 
in 1865, the same course was rowed in 21 min. 23 sec, 
Although the American boats were worked with but three- 
fourths the power of our own, their performance was less in 
proportion. Had the Harvard University boat gone At 
miles at the same rate of rowing, it would have requi 
25 min. 48 sec., although whether they could have borne 








two more oars, they weigh 3501b., with their cushions, 
gear, &c., and have the additional displacement of the two 
extra men, say 22 stone, the boat itself having 8 ft. addi- 
tional length, and consequently more skin friction, for the 
two extra seats. 

The power required to work the boat must be increased as 
the cube of the speed, the resistance at any moment in- 
creasing as the square. The Oxford rate, last April, was 
11.26 statute miles an hour for 22 min. 39 sec., while the 
Harvard rate was 9.883 miles per hour for only 18 min. 
123 sec., and that with one-fourth less power, and probably 
not far from one-fourth less displacement and one-sixth less 
wetted surface, although neither of these are given. Now 
the cubes of these speeds, 11.26% and 9.883° (respectively 
1427.63 and 977), at once preclude any notion that two ad- 
ditional Harvard oars, involving, of course, additional dis- 
placement and skin friction, could have carried the boat 
nearly 1} miles an hour faster, for a space of time nearly 
4} min. greater. The Yankees want either the physique 
or the skill of our beef-eating English boys. 

A drawing and full particulars of the boat of the Oxford 
eight appeared at page 168 of our second volume. It is 
56 ft. long, 2 ft. beam, and its greatest depth is 12}in. Its 
weight is 3501b. We have sent the engraved block of the 
boat to the Army and Navy Journal for publication for the 
good of American oarsmen. 








Tue CLEVELAND Iron Trape.—The namber of furnaces in 
blast in the Cleveland district is 81, and there are 36 out of 
blast. The quantity of pig iron e in Cleveland in the first 
six months of the current year was 562,499 tons, so that the 
make of the district now exceeds 1,000,000 tons per annnm. 
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REIFERT’S RAILWAY CARRIAGES. 

WE give, above, engravings of a composite carriage constructed 
on Mr. Reifert’s system, a system which has to some extent been 
adopted by several German lines, viz., ‘the Wurtemburg, 
Nassau, and Bergish-Miirkish railways. As will be seen by the 
engravings, the carriage has one first and three second class 
compartments, | besides a smaller compartment, which divides 
the two classes, and is fitted up with water-closets, &c. The 
carriage is entered from end platforms, and there is @ cen- 
tral passage right through it, the first and second class 
compartments being, however, shut off from each other by 
doors, as shown in the plan. The handrails of the end plat- 
forms have each an opening in the centre, and the platforms are 
provided with flaps, which turn down over the couplings and 
afford the means of passing from one carriage of the train to 
the next. 

The underframe of the carriage is of iron, and its parts are 
arranged as shown in the engravings. Across it extend six 
transverse bearers, which project laterally to the width of the 
body, and which are connected at their ends to six springs, 
placed three on each side of the carriage, as shown in the eleva- 
tion and plan. On these springs the body of the carriage 
directly rests, and it is carried by them completely clear of the 
underframe, the latter being also provided with springs ar- 
ranged in the usual way between it and the axle-boxes. The ar- 
rangement of springs between the body and underframe above 
noticed is very similar to that euplayed on the state and sleep- 


‘ing carriages of the imperial train of the Paris and Orleans 


Railway Company, a train of which we give a full and illustrated 
description on pages 293 and 294 of the first volume of 
ENGINEERING. Springs arranged in this way no doubt cause the 
carriages to which they are applied to ride very easily, but 
the extra — entailed by their use would, we fear, prevent 
them from being generally adopted on most railways. If the 
main springs of the carriage are properly proportioned, we be- 
lieve that india-rubber pads placed between the body and under- 
frames, as is now done on many English and Continental lines, 
will be found to be very nearly as effective as the auxiliary steel 
springs, and certainly much cheaper. We may, perhaps, at some 
future time lay before our readers the results of some experi- 
ments which have been made with some carriages constructed 
on Mr. Reifert’s system. Our engravings have been prepared 
from drawings for which we are indebted to Herr E. Heusinger 
von Waldegg, of Hanover. 








Tue VistuLa.—The Vistula has overflown its banks to an 
extent such as has not been remarked for the last twenty-two 
— A great number of streets in Warsaw have been inun- 
t 
Legeps Inpustry.—All branches of the iron trade are un- 
usually quiet at Leeds; the principal cause of this is that the 
railway companies are — buying to meet their urgent wants. 
The machine trade is also dull, especially as regards flax ma- 
chinery. The makers of engineers’ tools are somewhat bare of 
orders. The locomotive builders have still some contracts on 
hand, but it is stated that few new ones are in prospect. __ 
Tue Suez CANAL.—At a meeting of the Suez Canal Com- 
rs , last week, M. de Lesseps assured the assembled share- 
= ered a mustered in great force—that, according to the 
calculations made, the great canal would be completed by 
October 1, 1869. The directors were aathorised to conclude a 
loan of 4,000,0002. The meeting was characterised by much 
enthusiasm ; nevertheless, the 20/. shares (fully paid up) have 
receded to 11/, 5s. each. The new loan, of course, prejudices 





the share capital, which amounts to 8,000,0002. 


LauncuEs BY THE Larrps.—Messrs. Laird, of Birkenhead, 
have built twelve steam launches for river service. They are 
each fitted to carry a 12-pounder brass howitzer in the bow, 
and are 50 ft. long, 11 ft. broad, and 4ft. 9in. deep. Their 
burthen is 28 tons, and they are each fitted with a direct-acting 





engine of 15 horse power. 
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ESPLEN AND CLARK’S HYDRAULIC STEERING GEAR. 


CONSTRUCTED BY MESSRS. GEORGE FORRESTER AND CO., ENGINEERS, LIVERPOOL, 


Tue form of steering apparatus above illustrated (Esplen and 
Clark’s patent) has been fitted to several steamers trading from 
Liverpool, and in every case has given satisfaction. The object of 
the arrangement is to obviate the difficulty sopeed — 
of placing steering a tus in any convenient of the shi 
however distant for She redder. The apparatus, as illustrated, 
consists of two parts, one at the eq in the fore part of the 
ship, the other at the rudder. The bridge apparatus consists of 
two hydraulic rams, E F, which are connected and fitted into the 
double-ended cylinder, D, which is virtually two cylinders cast 
in one piece with a division between them. The rams, E and 
F, are moved by the screw, B, which is formed on the axle of the 
steering wheel, A. The thrust is taken on‘a collar-brass, C, 
which is made in two halves, and is held in its place by four 
strong bolts, being put in from one end so as to be easily put 
together. The two ends of the — D, are connected by 
the pipes, E, and F,, toa pair of hydraulic cylinders, E, and 
F,, at the rudder. The rams of these cylinder, E, and Fs, are 
connected by the slotted piece, H,, and by the pin and brass, H,, 
working in the slotted tiller, K, they move the rudder. The 
aft cylinders are joined by the comers or my ary H, 
which is bolted on the deck of the ship, and the tiller, K, is ex- 
tended and formed with an end to take the shackles of the chains 
of the spare gear. At the bridge the cylinder sits on the frame, 
G, and there is no communication between the two ends of the 
cylinders, or between the two ranges of pipes. This being a 
screw steering gear, it sses the ery ayo) agers! tosuch, 
immediate action on the rudder, and the brake action of the 
screw. The screw in this gear being “ a = finer pitch than 
in common screw gear, it possesses this property in a 
higher degree, and the steersman is perfectly free from shocks 
in rough weather. But the rudder is not held rigidly one 
any sudden blow it may receive from a sea oping it; the aft 
pa are ided with “ concussion-rams,” loaded by com- 
pressed spiral springs, so as to yield to any sudden blow upon 
the rudder, and these rams return to their place imme- 
diately, without allowing any of the fluid to escape. 

In other hydraulic steering gear, the power has generally been. 
applied through some modification of the Bramah press, and the 
water which had been forced to one side of the aft rams, or 
their substitutes, was pumped out and sent into the opposite 
side of the apparatus ; but in all such arrangements there was 
the difficulty of getting rid of air in the pipes, and the pumping 
action, producing a continual alternation of extreme pressure 
and partial vacuum in the pump chambers and pipes, rendered it 
impossible to prevent the inleaking and accumulation of air. 








i ) 4 z HLL < Bx si 3 
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In the apparatus now illustrated, the fluid is continually under 
@ pressure of several atmospheres, so that any leak must be an 
escape of fluid, and air cannot leak into the pipes. Practically 
it is found there is no loss of fluid by leakage in vi of several 
days’ duration. A small supply tank is attached to the ap 

tus, from which, by merely turning a cock, any waste of the 
fluid can be instantly replaced. This tank is not shown in our 

vin, 

t aac pray one of the greatest objections to having the steer- 
ing wheel on the bridge of steamers is the great loss of power 
caused by the friction of the rods and chains connecting the 
wheel with the tiller. This objection is entirely obviated by the 
application of the screw-hydraulic steering gear. 

Another great drawback to the ordinary mode of steering 
from the bridge is the liability of the connexions to foul ; 
this objection is also overcome in the steering gear illustrated. 
It is also noiseless in its action. The noise caused by the rods 
and chains in ordinary bridge gear is generally urged against its 
adoption, especially in passenger steamers. Steam power can 
be = to work the gear. In ordinary cases water alone is 
the fluid used in the cylinders, but in cold" latitudes the fluid 
is a solution of salt, which will not freeze even in a Canadian 
winter. In the engravings, Fig. 1 is a plan of the whole appa- 
ratus ; Fig. 2 is an end elevation of the apparatus at the bridge; 
Fig. 3 is a side elevation of the apparatus at the stern. 


EXHIBITION CATALOGUES. 

To judge from the fact that there are very many bad and 
extremely few good catalogues at almost — exhibition, it 
would appear that the compilation of an exhibition catalogue 
is a matter of considerable difficulty. At the present Exhibition 
there are only two catalogues above the general a and so 
arranged as to be readily useful to the visitor, and w: preserv- 
ing r the close of the Exhibition, as a record of the great show. 

ese are the Prussian and English official es. ‘They are 
both made in the same’ form’and manner as logue of 
the 1862 Exhibition in London, compiled by Dr. T. Arnstein, on 
behalf of the’ Austrian commission. This catalogue justly 
earned the genera! approval of all concerned on that occasion, 
and in preparing their catalogues for the tt Exhibition we 
have been informed that both the English and the Prussian 
commission specially applied for some aes of Dr. ‘Arstein’s 
old catalogue as a guide and model for their own work. . This 
has so far proved successful, and the lesson should not be lost on 
other authors, or compilers, of official catalogues on future 











STEAM-HEATED CORE OVENS. 


Tue warming of apartments by steam of hardly 
more than ordinary atmospheric pressure has been 
long practised ; but engineers are but little peers 
with the system of heating by steam, which, although 
not superheated, is of very high temperature, say 
600 deg., and of correspondingly great pressure. This 
is the system adopted, with ad 4 success, by Messrs. 
Perkins, respectively the son and dson of the 
famous high-pressure engineer, Jacob Perkins ; and to 
that gentleman, indeed, we believe the origination of 
the system is to be ascribed. Immense pressures are 
quite practicable within small tubes, or boilers made 
wholly of water-tubes; and Messrs. Perkins have 
actually worked an engine with steam of 2000 lb. per 
a inch, the boiler, moreover, having a glass gauge. 
The engine now regularly driving their factory in 
Seaford-street, Regent-square, has been worked at a 
pressure of 450 lb. per square inch, and the safety- 
valve of the boiler is set to 600 lb. A’ full descrip- 
tion of this engine was given a few years ago in a 
paper read before the Institution of Mechanical Engi- 
neers ; and on a future occasion we shall Probably ve 
a drawing of it. The boiler is formed of butt-welded 
tubes 2} in. in internal diameter and # in.'in thick- 
ness. A soundly welded tube of this size, made from 
iron of a tensile strength of 50,000 lb. per. square 
inch, would have a bursting strength of 16,666 lb. per 
square inch, and the tubes are tested to 2000 Jb. pres- 
sure, and sometimes to more. : 

Messrs. Perkins’s system of steam heating, which 
we described in our first volume, depends upon the 
enormous strength of small water-tubes. They gene- 
rally use tubes of ys in. external and % internal 
diameter, giving z';in. thickness. Such tubes, sup- 
posing the iron to have a tensile strength of no more 


than 50,000 lb. per square inch, or the ordinary strength 





occasions. 


of fair Staffordshire iron, would have a bursting strength 
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of exactly 25,000\b., as for every square inch of the 
diametrical plane along which the pressure acts there 
would be half a square inch of iron in the two sides of 
the tube to resist it. Messrs. Perkins take such tubes, 
of any convenient length, and having first welded up 
one end, partly fill them with water, and afterwards 
weld up the other end. If such a tube were placed 
wholly, or even for a considerable portion of its length, 
within a good fire, its bursting pressure would sooner 
or later be ined, and it would burst, with some 
noise certainly, but if surrounded by, and fastened to, 
brickwork, not with any destructive effect of conse- 
uence. In making experiments to test the full en- 
dare of tubes, cenitey Perkins has 5 Comminealy 
burst them. i understood t. S 
have no safety-valves, and yet if only a short portion 
of their length at their lower ends (the tubes being a 
little inclined from the horizontal) be placed in the 
fire, and the remaining surface of the tube be allowed 
to radiate its heat into an oven, no amount of firing 
can burst them. Whatever the temperatureof the steam, 
whether 600° or more, it then goes on condensing as 
fast as it is generated, giving off its latent heat through 
the substance of {hs tube... This .process may go on 
for years, the boiler, if we choose so to term the tube, 
containing always the same water as that with which 
it was first charged. Messrs. Perkins have also em- 
ployed these tubes—boilers as they really are them- 
selves, although no steam is taken from them—for 
heating the water within an ordinary cylindrical boiler, 
working at a much lower pressure. Such a boiler was 
worked for many years, and the tubes, when cut open 
after eight years’ work, were found to contain their 
exact original quantity of water, although this, by 
—- a certain portion of oxide of iron, had be- 
come as black as ink. 

Messrs. Perkins give to their heating-tubes the name 
of heat-conductors, which is accurate, although not 
quite suggestive of their use. Three years ago, Mr. 

ftus Perkins applied them to a baker’s oven in 
Hamburg, and a considerable number of them are 
now fitted in bakeries in England and abroad. Some 
have already been made to the order of our own 
Government for the use of the army, and they are 
likely to be ultimately adopted for all army bakeries, 
because of their cheapness and convenience of 
erection. 

An admirable application of the heat-conductors is 
that at the factory of which we gave a description a 
fortnight ago, where they are employed to heat the 
core oven in the foundry. Instead of a sooty, smoky 
den into which none but a salamander could enter, this 
core oven is whitewashed within, and has a double 
window at one end admitting light from the foundry 
yard. We cannot think that any founder, after once 
seeing such an oven, would wish to continue the pre- 
sent mode of drying cores. 








RECENT PATENTS. 


Tue following specifications of completed patents 
are all dated within the year 1866; and that year 
should be given in ordering them, at the annexed 
rices, from the Great Seal Patent Office, Chancery- 

e. 

a 3226, 6d.) Alexander Colvin Fraser, of 
Colchester, patents making gas retorts with ribs extend- 
ing along the bottom of the interior of the retort, and 
also up the end. On the interior of the top and sides are 
also formed channels or grooves extending nearly 
from the back to the front, these grooves, or some of 
them, being connected with éach other by transverse 


channels. The upper grooves are stated to be 
designed to  aptens deposit, or to enable the deposit, 
if formed, to be more readily removed ; and the bottom 


ribs are intended to facilitate the escape of the gas from 
the coal during the process of distillation. 

(No. 3232, 4d.) Thomas Gray, of Wandsworth, 
patents neutralising the free acid contained in bleach- 
ing compounds, or chlorine gas, by) passing the gas 
through an alkaline solution previous to bringing it 
into contact with the line with which it is to be 
combined, or by mixing some suitable alkali with the 
eg lime or bleaching-powder, previous to using 

e latter for oe Ligng 

(No, 3233, 10d.) Carl Erik Samuelson, of Ham- 
bang, pera the use of a kind of injector for the 
propulsion of vessels, it being proposed by him to 
employ a jet of steam to cause the flow of a current of 
water through a channel extending through the vessel 
and communicating with the water at each end. 
Propulsion by such means could, of course, ony be 


obtained at the expense of an enormously wasteful ex- 
penditure of steam. 











(No. 3236, 1s.) William Robertson and Charles 
James Waddell, of Manchester, patent an ingenious 
method of imparting reciprocating motion to the parts 
of gins, mowing-machines, &c. The apparatus may 
be described as a modification of the “sun and 
planet” motion, the connecting rod, to which a 
reciprocating motion is to be imparted carrying an 
internal wheel which is kept in what the patentees 
term “oscillating contact” with an external driving- 
wheel, or vice versd. 


(No: 3242, 8d.): William Warren, of Alstone, near | p 


Cheltenham, patents fitting pumps with a lever, so 
arranged in the lower part of the barrel that when the 
bucket is caused to descend below a certain point, 
it opens both the suction and bucket.-valves, and 
allows any liquid that may be in the pump-barrel to 
run back into the well or receptacle from which it has 
been raised. Under ordinary circumstances the 
descent of the bucket to a point sufficiently low to 
cause the opening of the valves is prevented by a re- 
movable stop which arrests the movement of the 
handle. The arrangement is intended to prevent the 
water or other liquid from freezing by being left in the 
Pipe and pump-barrel, and also to prevent the injury 
ich sdme liquids might sustain from being left in 
contact with the metallic surfaces of the pump. 

(No. $247, 1s.) William Ford Smith and Arthur 
Coventry, of the Gresley Iron Works, Ordsal-lane, 
Salford, patent improvements in the manufacture of 
tool holders and cutters, and in the arrangement of 
machinery for grinding and sharpening cutters. The 
details claimed in this specification are too numerous 
for us to describe them here; but we may perhaps 
give an account of some of them on some future 
occasion. 

(No. 3249, 8d.) Walter Chideock Nangle, Capt. 
R.A., and deputy-assistant quartermaster-general, of 
Woolwich, patents a wonderful construction of armour 
plating for war vessels or forts. He proposes to coat 
the surfaces to be protected thus :—first, “with a 
cushion or pad of horsehair, soft malleable iron, or 
other suitable yielding material” (!); next, with 
armour plates, say 3in. thick, having knobs or ex- 
crescences 4 in. thick on their outer surfaces ; next, with 
a layer, about 8 in. thick from the tops of the “ knobs,” 
of a composition formed of hides cut into small pieces 
before being tanned, mixed after tanning with 
marine glue, and formed into blocks by powerful pres- 
sure; next, with’a second pad or cushion of horsehair ; 
next, with two layers of rings or flat plates with cir- 
cular apertures, these rings being set vertically, and 
the two layers being separated by wire netting, to 
which they can be secured “by string (!) or other 
material which will not readily break ;” next, with 
steel or other metal plates having on their outside sur- 
faces projections bevelled at their extremities and 
curved upward, with a view of causing a shot striking 
them to be diverted downwards ; and lastly, with wood 
or the composition above described filled in between 
the projections just mentioned. Captain Nangle pro- 
poses to build up this delightfully simple system of 
armour plating in boxes 5 ft. square, which are to be 
dropped between the main skin of the ship or struc- 
ture to be protected and an outer skin! 

(No. 3254, 10d.) Robert Clayton, James Raper, 
John Goulding, and William Howarth, of Bradford, 
patent arrangements for stopping or starting the tappet 
shaft of swivel or other looms, by self-acting mechan- 
ism governed by the jacquard or other shedding 
motion. 

(No. 3256, 6d.) Clinton Edgecumbe Brooman, of 
166, Fleet-street, patents, as the agent of Samuel 
Maynard, of New York, an admirable method of use- 
lessly complicating the construction of railway wagons. 
Mr. Maynard proposes to place on each axle, inside 
the ordinary carrying wheels, two other wheels of 
smaller diameter, and, in addition to these, to place 
another axle between the two on which the truck is 
carried, and to provide this axle with a pair of wheels 
situated outside the carrying wheels. It is intended 
that, in the event of the truck running off the rails at 
points or switches, it should be carried upon the 
auxiliary wheels, and that by means of a chain which 
would then be wound upon the third axle, the brake 
should be applied, and a whistle on the engine opened ! 
Fancy providing each wagon with six extra wheels, an 
extra axle, and a lot of other gear for such a purpose. 

No. 3258, 8d.) Edmund Small Cathels, of Lower 
Sydenham, patents casting longitudinal bands or ribs 

ong the exterior of gas mains, the bands being placed 
so as to increase the thickness of the niains at those 
points at which they are usually pierced for the con- 
nexion of service pipes. A form of gas-regulator or 

vernor specially intended for use in. hilly. districts 
is also included in the patent. 





(No. 3259, 1s.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Edouard Victor 
Jules Joublin, of Boulevard Beaumarchais, Paris, an 
apparatus for cleaning the external surfaces of boiler- 
tubes. The apparatus consists of a kind of chain, the 
links of which form a series of cutters, this chain being 
passed over the tubes to be cleaned, and drawn back- 
_— and forwards until the scale is removed from 

em. 

(No. 3261, 10d.) Thomas Henry Cooper, of Slough, 
atents. an arrangement for preventing the rebound of 
railway buffers when they are driven home beyond the 
usual extent, as, for instance, in the event of a 
collision. The arrangement consists of pawls, which 
take into teeth formed in the rods of. the buffers when 
the latter are driven home, the seas ordinarily 
maintained clear of the teeth by chains connecting 
them with the drawbars. Dr. Cooper states that froma 
careful examination into the results of collisions, he 
has “been led to attribute much of the evils arising 
“therefrom to the rebound of the buffers”—a con- 
clusion in which we quite agree with him. 

(No. 3262, 4s. 10d.) This is a specification—com- 
prising eighty-four pages of letter-press and four sheets 
of drawings—in which Mr. Richard Boyman Boyman, 
of Park-creseent, Stockwell, explains his views on the 
subject of aérial propulsion, oak on the use of jets of 
steam as a motive power. Mr. Boyman’s remarks 
are far too voluminous for us to attempt giving any 
abstract of them here. 

(No. 3265, 1s. 4d.) Samuel Chatwood, of Bolton, 
— improvements in the construction of safes, 
Mr. Chatwood fixes, into the back of the door, studs 
with heads at their ends, these studs, when the 
door is shut, passing through holes in projecting 
portions of the frame of the safe, and also through 
slots in bars working at the backs of these portions 
of the frame. The slots in the bars are so formed 
that when the bars are ina certain position they allow 
of the passage of the heads of the studs through them ; 
but by moving the bars endways by means of a spindle 
and handle, a narrower portion of each slot is brought 
under the head of dh corresponding stud, so that 
the shanks of the studs are embraced and the door 
held fast. The plan appears to be a very effective one. 
Some modified arrangements and details of construc- 
tion are also included in the patent. 

(No. 3266, 4d.) Victor Gallet, of Lavausseau de 
Bennassais, Department of Vienne, France, patents 
manufacturing cast steel by coating “puddled bar” 
iron with a certain composition and then melting it in 
a crucible. The coating composition consists of the 
following ingredients made into a paste with water: 
limestone (carbonate of lime), 37 parts; vegetable 
mould (or clay), 13 parts ; carbonate of potash, 10 to 
20 parts ; oxide of manganese, 3 parts; resin, 3 parts ; 
soot, 10 parts; wood charcoal, 40 parts ; and common 
salt, 1 to 3 parts. 

(No. 3268, 10d.) Henry Wren and John Hopkin- 
son, of Manchester, patent an arrangement of duplex 
machine for dressing slates, in which two radial dress- 
ing-knives are provided, one on each side, these knives 
being moved up and down alternately by connecting- 
rods extending to a crank-shaft carried across the top 
of the machine. ’ 

(No. 3276, 10d.) Johann Heinrich Grell, of Ham- 
burg, patents fitting vessels with a series of balanced 
rudders placed in openings formed in the keel, the 
spindles of these rudders being connected by sheng 
and gearing, so that they may be acted upon simul- 
taneously. 

(No. 3279, 10d.) Henry William Ripley, of Light- 
clitfe, near Halifax, and Thomas Barker, of Bowling, 
near Bradford, patent applying to the front of a cylin- 
drical boiler an auxiliary boiler of the “ saddle” or 
“ half-moon” form, this auxiliary boiler being connected 
to the main boiler by steam and water pipes, and 
having placed under it a “ Juckes’s” or other self-acting 
firegrate. It is preferred to employ a self-acting grate, 
consisting of a series of — rotating shafts, ha 
plain or toothed discs of cast iron or firebrick place 
on them, the fuel being fed into a hopper at the front 
of the grate, and carried forward by the rotation of 
these discs, The flame from the grate is conducted 
through the flues in the main boiler in the usual way ; 
and the main and auxiliary boilers, instead of being 
independent structures, may be formed in one, if 
desired. ‘ 

(No. 3281, 10d.) Charles Coles Adley, of Dublin, 
patents making telegraph posts or standards of a pair 
of inclined struts of angle or T iron, connected by 
= lattice braci A particular form of insulator— 
which could scarcely be clearly described without the 
aid of drawings—is also included in the patent. 

No. 3289, 8d.) Alfred Vincent Newton, of 66, 
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Chancery-lane, patents, as the agent of Samuel Harris, 
of Rochester, U.S., a form of steam motor. The 
machine consists of two shafts mounted in bearings in 
line with each other, one of these shafts carrying two 
or more hollow arms having tangential openings, and 
the other carrying a pain bree disc, in which the 
arms are enclosed. The shaft carrying the arms is 
hollow, and steam, being admitted into it, escapes 
through the openings in the arms and imparts motion to 
them by reaction, the steam so escaping at the same time 
acting on a series of vanes or projecting blades, placed 
around the inner circumference of the cup-shaped 
disc, and thus imparting motion to it also, but in an 
opposite direction to the arms. 








DRAINAGE OF BOMBAY.—IL 


HavinG, in a previous article, hastily glanced over 
the present condition and the requirements of Bom- 
bay in respect to efficient drainage, we now proceed 
to notice the scheme projected for that purpose by 
Mr. Russel Aitken, the executive engineer to the 
municipality of Bombay. 

In a preliminary report on the main drainage of 
Bombay, the merits were discussed of different sites 
for discharging the sewage of the city, and three sites 
were suggested, any one of which would fulfil the 
following requirements : viz., first, that the sewage, 
when discharged from the reservoir, should not be 
thrown back on the foreshore; and, secondly, that it 
should be swept out to sea and carried away 
from the shipping. These three sites were respectively 
called the “Oyster Rock Outfall,” the “ Light-house 
Outfall,” and the “Prong Outfall;” and the Light- 
house site was ultimately decided on, chiefly on ac- 
count of the sanitary interests of the military canton- 
ment. 

The general nature of the projected drainage works 
is similar to those recently constructed for the main 
drainage of London, with this exception, that 
whereas in London the main intercepting sewers only 
had to be constructed, in Bombay not only will the 
main intercepting sewers have to be made, but almost 
all the street sewers will require to be reconstructed, 
and a plenti(ul supply of water taken into the 
houses. 

The first thing to be considered is the population 
requiring to be provided with sewer accommodation. 
In the year 1815 Bombay contained about 220,000 in- 
habitants ; in 1851, 520,000; and in 1864, 816,000, 
including a harbour population of 32,000; and it is 
calculated that, at a similar rate of increase, the 
population may reach 1} millions by the end of the 
present century; and, accordingly, in the present 
plans, provision has been made to meet the require- 
ments of the last named number. It is also proposed 
that the city shall be provided with tahereaiie which 
will ensure a daily supply of not less than 30 gallons 
per head of this mereased population. The ing 
supply from Vehar amounts to little more t 14 

ons per head for the present population, or not 
one-half what is required, and surveys are now being 
made with a view to ascertain the practicability of 
extending the Bombay Waterworks, without which 
it would be impossible to introduce an efficient system 
of sewer drainage. 

If sewers for the drainage of Bombay were con- 
structed to convey away the sewage water of the city 
only, they would not require to be of large size, and 
they would work very efficiently during the eight 
months of the year when there is no rain; but during 
the south-west monsoons the falls of rain are exces- 
sive, and will require to be dealt with in an especial 
manner. It is therefore proposed that, during the 
monsoon, as much mixed sewage and rain-water as 
— shall be taken away by gravitation from the 

igher “gray of the town, leaving the engine power 
at Colaba to pump what sewage and rain-water it can 
from the lower parts of the town, and to allow the 
surplus to escape by overflowing on the Flats. Dur- 
ing the fair season, that is, for eight months of the 
year, all the sewers will gravitate towards Colaba, where 
the sewage will be pumped up into reservoirs, and dis- 
charged into the sea at high water ; but during the mon- 
soon it is proposed that the high-lying districts shall 
he cut off from the main sewer to Colaba, and the 
sewers allowed to discharge themselves either into the 
harbour or into Back Bay ; the engines at Colaba will 
then only have to pump the sewage and rain-water 


from the low-lying districts. _The d of that 
of the island which is. bounded by the Bellasis rood, 


the Duncan-road, the Girgaum Back-road, and the 
Breach Candy-road is the only part of the town which 





presents any real difficulty. The greater portion of 
this district lies between high and low water mark, 
most of it being about: two or three feet above mean 
sea level, so that during the monsoon it is submerged, 
the houses there being Like so many islands; a part of 
the present scheme, therefore, provides for the filling in 
of this area of about 150 acres, the cost of which is 
estimated at from 100,000/. to 120,0007. This would 
enable the whole of the main drain to be constructed 
3 ft. higher than would otherwise be possible if this 
part of the town were allowed to remain in its present 
condition, and it would also diminish, by 3 ft., the 
height to which the whole of the sewage of Bombay 
would have to be pumped. 

The main sewer from the Null Bazaar (which is 
the most convenient spot for rayne J the sewers 
of the town, as it is the centre tow! which the 
present drains of a large part of the Native Town 
gravitate) to the light-house is to be circular, 10 ft. in 
internal diameter, and to have an uniform fall of 2 ft. 
per mile throughout its entire length. In order to 
avoid taking this sewer under the Bhendy Bazaar- 
road, which is the only available thoroughfare through 
the Native Town, a new street is to be constructed, 
seven-eighths of a mile in length and 60 ft. wide, from 
the Null Bazaar to the Money School, which will give 
a new and direct road from the Esplanade to Byculla. 
All the intercepting sewers now proposed, with the 
exception of the main sewer from Null Bazaar to 
Colaba, have been calculated to take Sin. of rainfall 
per day; but as the main sewer could not, on account 
of the expense, be made of such capacity, it is pro- 
posed to construct a reservoir having an area of about 
4 acres and a depth of 12 ft., to hold the sewage col- 
lected during one tide in the fair season, or durin 
breaks in the monsoon. The sewers will be discharged 
shortly after high water through a culvert, which will 
be carried out to low-water mark. In order to give 
increased facilities for the discharge of the monsoon 
water, it is proposed that the present main drain shall 
be retained as a Surface water drain only ;'‘and should 
other overflows be found necessary, they willbe con- 
structed either open or covered, as circumstances may 
require. 

The main sewer, 10 ft. in diameter, will be formed 
of brickwork in cement 1 ft. 6 in. thick, where it is 
carried through sandy or soft ground. This lining of 
brickwork will not be necessary where it passes 
through trap-rock in tunnel, as hollows in the rock can 
be filled in with concrete composed of Portland cement 
and sand run in outside atemplate. The large sewers 
will be circular, the smaller ones being egg-shaped 
and of the following proportions: depth 3, dimesier 
of top arch 2, diameter of invert arch 1. Where 
these egg-shaped sewers are in rock, the lower part 
will be covered with cement concrete, as proposed for 
the main sewer through Colaba. The lower portion 
of all egg-shaped sewers has been estimated for as 
brickwork in Portland cement, the arch being in 
hydraulic mortar. - 

The greatest difficulty hitherto experienced in Bom- 
bay has been to obtain good bricks suitable for sewer- 
works, and it has even ies proposed to import stock 
bricks from England; but it is hoped that the brick- 
works lately established by the municipality at Panwell 
will be able to furnish a sufficient quantity of bricks 
of the required quality. 

As the sewers are being built, gully-holes will require 
th be made to convey away the rain-water from the 
streets; these will replace the perforated slabstones 
which are now placed in the centres of the roadways. 

The ventilation of sewers in a tropical climate is a 
very serious matter, and is one which will sooner or 
later force itself on the attention of the municipality. 
Mr. Aitken thinks that the true solution of the 
difficulty will be found to be in a system of mechanical 
ventilation, and he suggests that screw fans may be 
driven round by one of Barker’s mills, the turbine and 
the fan being on one sbaft, and these fans placed at the 
bottom of ventilating-shafis would cause an upward 
current from the sewers, and the water expended in 
working them would serve to dilute the sewage, and 
so prevent deposit. 

he eost of the above works is estimated at 110 lacs 
of rupees, which, by deducting the amount to be 
recovered by sale of land on either side of the proposed 
new street, would ultimately be reduced to about 
85 lacs, or 850,000/. 

The present system of removing the night-soil of 
Bombay, says Mr. Aitken, is barbarous, inefficient, and 
expensive, and leaves the city at the merey of the 
lowest caste of the community. And although the 
system of sewage now proposed may’a to be 
expensive, yet its immediate execution will be a true 





economy in the end, and as civilization advances in 
India a propersystem’of drainage will, as in England, be 
considered not merely as -a thing that may be done, 
but as one which must be done. 

The above scheme is now under the consideration 
of a committee specially appointed to report on the 
best means of improving the drainage of Bombay. 








PROGRESS OF INDIAN RAILWAYS. 

Amongst other schemes for railway extensions in 
India, we learn that one of the last acts of Sir Cecil 
Beadon was to propose the construction of a railway 
from Calcutta to Debroghur, and that the Government 
of India should offer a tee of five per cent. 
upon the capital subscribed, if the Eastern Bengal 
Railway Company would undertake it. This line 
would prove of the greatest possible benefit to Assam, 
which is now almost exclusively dependent upon an 
uncertain river navigation for communication with the 
port of Calcutta. 

In the Punjab it is expected that the railway from 
Umritsur to the Beas is certain to be opened during 
the present month ; only three miles of rail, according 
to the last accounts, required to be laid in order to 
complete the line. Fences, telegraph, &c., are all 
complete ; and a new dik bungalow is being built near 
the station, about half a mile from the present one. 

With reference to the East Indian Railway works, 
orders have been given for laying a double line of rails 
on the Jubbulpore branch, and the earthwork between 
Luckeserai and Allahabad is to be proceeded with at 
once. These arrangements 3 the completion of 
this work in the course of 1868, as the materials for 
the contemplated doubling of the line will be forwarded 
in three instalments, the last arriving in the beginning 
of next year. On May 7th the opening of the Allaha- 
bad and Jubbulpore Railway was inaugurated by a 
dinner given in Jubbulpore by Mr. Nicoll, of the firm 
of Messrs. Waring Brothers and Hunt. Colonel 
Spence, the commissioner, said that there never had 
been a line of railway in India completed with such 
rapidity. In reply to the toast of the day, Mr. Le 

esurier, the chief engineer, stated the following facts 
regarding the Jubbulpore line: The works extend 
over 223 miles, from Nynee junction on the main line, 
near Allahabad, to Jubbulpore. The earthwork 
amounts to 405,000,000 cubic feet, or sixteen square 
miles covered with a layer of soil 1 ft. in thickness. 
In addition to this earthwork, the cuttings are repre- 
sented by 20,000,000 cubic feet, and the gravel cut- 
tings by a like quantity, and not less than 11,000,000 
cubic feet of masonry have been built into place. 
50,000,000 cubic feet of ballast have been collected, 
and about 50,000 tons of iron have been put into place 
in the road and in the bridges. With a view to 
facilitating the through traffic between Bombay and 
Calcutta, which will pass over this line, it is stated 
that Mr. Temple made a proposition to the Government 
of India for working the trains on the Great India 
Peninsula Railway as far towards Jubbulpore as 
possible, and suggested that the first‘ eighty miles’ of 
that railway from Jubbulpore should be pushed on as 
rapidly as possible, in order that it might be worked by 
the East India Railway Company’s rolling stock. He 
thought that the line might be advanced sufficiently to 
admit of working light traffic in the course of about 
six months. If this arrangement were carried out, a 
gap of some sixty miles only would be left to the west 
of Gurrawarrah to be traversed by the horse dawk. 
The Pioneer, however, believes that Mr. Temple has 
under-estimated the difficulties of the construction of 
the line to Gurrawarrah, and that the time requisite 
for making the route practicable so far would be more 
nearly twelve than six months. 

The Great India Peninsula Railway, with a view to 
provide for increased traffic, is about to lay two 
additional lines of rails along a portion of the Island 
of Bombay. By the next cotton season this railway will 
have 275 miles of double line, out of 600, and 50 per 
cent. more cotton wagons than at present. ‘his will 
enable the company to bring a full crop of 70,000 tons 
from the cotton districts to Bombay in three months, 

The survey for the Neemuch and Delhi Railway 
Extension has been sanctioned; and the surveying 
party have started for the scene of their operations. 

e Great Southern of India Railway havi 
nearly completed their line between Negapatam an 
Erode, thus connecting the main lines of the Madras 
Railway with the greatsouthern pene ay Tanjore - 

‘richinopoly, now pro} ing to Government for 
an cdaditional as ‘of rd ale g to enable them to 
extend their line to Dindigul, Madura, and Tuticorin. 
It is highly desirable that the last named place, which 
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is the great shipping-port for most of the cotton grown 
in the southern distracts, should be pe ecer! with 


Madras by railway, while the extension of the line to 
Madura would bring those magnificent hills, the 
Pulnis, within reach of the European agriculturist, 

ter, and valetudinarian. Little doubt is entertained 
that the application of the company will be cordially 
supported by the local authorities. 

ri appears from official data that the amount of 
capital estimated to be required by the Indian railway 
companies between March 31st, 1867, and March 31st, 
1868, is 7,649,554/. being nearly one million more 
than was raised in the previous twelve months. Con- 
sidering the present state of the money market, this 
moderate increase is not likely to lead to any incon- 
venience. 

As regards the Ceylon Railway, we learn that, as far 
as the contractor is concerned, the railway might have 
been opened on the Ist July, as was previously ar- 

; but in consequence, it is said, of the want of 
drivers for the incline, the actual opening was not 
expected to take place for at least a fortnight later. 








ASPHALT PAVEMENT IN PARIS. 
Visitors to Paris are generally surprised at the ap- 
of the pavement of a great number of streets 
in the central parts of the town, and still more at the 
peculiar mode of making and repairing this asphalt 
pavement if og Ane to see those operations 
carried out. asphalt pavement was intro- 
duced in Paris in 1854, by M. Momberg, chief 
engineer, and M. Vandrey, engineer of the waning 
service of the town of Paris. The first street paved in 
this manner was the Rue Bergére. The asphalt used 
for this purpose is a natural composition of pure car- 
bonate of lime and of bitumen or mineral tar. It is 
found in abundant quantities at Seyssel (Ain) in France, 
and at Val-de-Travers, in the canton Neuchatel, in 
Switzerland. In the first-named locality the layers of 
bituminous limestone are from 4 to 7 yards deep, and 
of very uniform composition, containing about 66 per 
cent. of bitumen and 34 per cent. of carbonate of 
lime. The natural stone is crushed into powder by 
machinery, and afterwards heated to a temperature of 
about 140? Centigrade. In then remains in the state 
of a dry, fine powder, somewhat similar in its consist- 
ency to moulders’ sand, and in this form it is em- 
ployed in the streets. The roads to be paved are first 
covered with ‘a layer of concrete made of gravel and 
cement, and this layer is vt dried before the 
application of the asphalt cover. The asphalt powder 
is then reheated and spread over the surface of the 
concrete in an even layer of about 4 centimetres, 
or lgin., in thickness throughout. After this the 
wder is rammed and eres by means of 
eated cast-iron rams worked by hand. This being 
done, a heated roller is sed over the surface. 
The roller weighs about 4 cwt., and is repeatedly: 
traversed over each short length of pavement newly 
rammed in. Two larger rollers, one of 16 cwt. 
and one of about,2 tons weight, are afterwards 
employed for flattening down the surface of the whole. 
The pavement is finished and ready for use immediately 
after cooling, say two or three hours after the first 
roller has completed its work. The asphalt pavement 
has now had an extensive and complete trial, and its ad- 
vantages are very numerous, There is neither dust nor 
mud produced by it, and its surface wears no more 
than one millimetre, or x in., ‘n thickness per annum in 
streets having a lively traffic. At the beginning there 
is a compression caused by the weight of the vehicles 
rolling over the pavement, but the whole gets soon into 
a state of uniform density, and the street then remains 
in a perfect state for a long time, requiring very 
little repair.. There is no noise whatever from the 
wheels of carriages in asphalt-paved streets, so that 
there is a certain danger caused by this to pedestrians 
from the want of warning of the approaching carriages. 
This, however, disappears by degrees, as the pub- 
lic becomes more and more acquainted with this kind 
of pavement. The tractive force required by the 
carriages passing over asphalted streets is very con- 
siderably reduced, and still more important is the re- 
duction of the wear and tear of carriage-wheels, 
springs, and axles, a reduction which is due to the 
p mee of all concussion and vibration in the rolling 
of the carriage-wheels over the smooth and uniform 
surface of the street. 


PuMPING Exorras at ‘san LaMeaen WATERWORKS.— 
The new en; erected by Messrs. Simpson and Co., of Pimlico, 
at the w of the Lambeth Water Company, at Thames 


Ditton, have been recently subjected to a twenty-four hours’ 
i i ran hen, Mr. Hawkesley. The result 


showed a consum of coal amounting to only 1.6 lb. in- 
teas MADE-o par dbetion nee poter por hone a 











IRON FLOATING BRIDGE CONNECTING PORTSMOUTH AND GOSPORT. 
CONSTRUCTED BY MESSRS, LEWIS AND STOCKWELL, ENGINEERS, LONDON. 











Iy our number of Jan 18th last, we published a letter 
from Messrs. Lewis and well, of Blackwall, in which they 
gave some of the leading iculars.of the iron floating brid 
constructed by them for thé ferry between Portsmout 
and Gosport; and we now give, on the present and opposite 
pages, engravings of this floating bri which have been pre- 
from drawings with which we have been furnished by 
the builders. Of pas gm on ‘thé opposite page, Fig. 1 is 
longitudinal section, and Fig. 2 a plan; ‘whilst, on the present 
Fae Fie. 9 bo 0 teanevene section through the ine-room ; 
ig- 4, @ transverse section through one of the boilers; and 
Fig. 5, an end view. 
he bull of the floating bridge is 100 ft. long by 60 ft. wide 
over all; the just mentioned being exclusive of the prows 
or bridges, which are each 30 ft, long, and which are raised and 
lowered by chains, as shown m the engravings. The hull is 
6 ft. deep under the two carriage-ways, which extend aleng each 
side the vessel for its whole length, and 12 ft. deep at the centre, 
this central portion containing the engines and oilers and two 
waiting-rooms, one at each end. Tye average thickness of the 
skin-plateing is ¥ in., and the 3 oe frames, which are 
5 in, by 3 in. bys” im. are spaced 18 in. apart, and the plates 
are rivetted to them Wy rivets } in. in diameter. The hull is 
strengthened itudinally by stringer plates and wooden 
trussed bea there are two longitudinal water-tight bulk- 
heads running the whole length of the vessel, besides four trans- 


verse 
they are placed on every other frame. 

The bridge is worked by a pair of horizontal high-pressure 
condensing-engines, — em 2 ft. 3 in. in diameter with 
3 ft. stroke; and the crank-shaft of these engines carries a pinion 
which Lares a spur-wheel on the chain drum-shaft. This 
last- d carries two chain drums or pulleys, there 
being two eeaias, a0 shown in the engravings. The engines are 
supplied with steam by a pair of boilers, each 22 ft. long by 
5 ft. 9 in. in diameter, these boilers each having one internal 





flue 8 ft. in diameter. ” The fine of each boiler is connected with 


The deck-beams are 9 in. deep by 3 in., and | and 








the chimney by a branch flue carried up through the steam- 


dome, as shown in the Space for the stowage of coal is 
provided under each of the waiting-rooms, as will be seen from 
the longitudinal section. 

The floating bridge above described has now been in regular 
use for upwards of two years and a half, and it has answered 
its purpose admirably, it being found to be quite capable of 
conveying the heaviest traffic required. At night the bridge is 
lighted by gas supplied from a small gasholder placed at one 
end of the vessel, this gasholder being filled daily from the 
pipes on shore. 








Specimens oF WHEEL-CUTTING aT THE Parts EXHIBI- 
TIoN.—M. Prosper van den Kerchove, of Gand, has exhibited 
several very remarkable specimens of wheel-work cut by a 
machine invented by him in 1853, and in constant use at his 
works since that time. This machine cuts cylindrical and 
bevel wheels with straight cuts, and a planing or shaping tool, 
no revolving cutters being used, and it can be employed for the 
smallest wheels as well as for very large sizes. At the Exhibi- 
tion a segment of a cut wheel is shown which is one of the finest 
specimens of work of the kind ever produced. M. van den 

erchove states that his machine will divide and cut wheels up 
to 18 ft. diameter, both cylindrical and conical wheels; the 
teeth can be made up to a width of 24 in., and with great speed 
accuracy. The inventor has worked his machine at his own 
works, and it has cut a wheel of 71 teeth about 6 ft. in. diameter, 
and with teeth about 10 in. wide, in fifty-two hours, including 
the planing of the bottoms of the teeth, which was done by 
the same machine, The cut ee three or four millimetres 
in thickness of cast iron upon all the planed surfaces, and this 
was effected, with perfect unifurmity and mga, at the 
average rate of 45 min. for each complete tooth. M. van den 
Kerchove used to keep the construction of his machine a secret, 
but we understand that he is now selling similar machines or 
making them to order at a fixed price. 
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IRON FLOATING BRIDGE CONNECTING PORTSMOUTH AND GOSPORT. 
CONSTRUCTED BY MESSRS. LEWIS AND STOCKWELL, ENGINEERS, LONDON. 
(For Description, see opposite Page.) 
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APPARATUS FOR MEASURING THE 
DISCHARGE OF WATER. 
(Continued from page 116.) 

THE advantages of this apparatus consist of the extreme sim- 
plicity, intelligibility, and certainty of its action, the steadiness 
of its performance A deep water, and the high level at which the 
very is made, 

The disadvantages are two; one arising from the size of the 

pes and expense of the when large quantities of water 

ave to be measured, 1000 cubic yards per hour, for instance, 
req 10 syphons of 6 or 7 in. diameter; and the second, 
from a fact, which is gn more or less, to all instruments 
on this general principle, and may possibly interfere with its 
usefulness ir. some situations, viz,, that as the water is brought 
to a state of repose within the chamber, and that which is mea- 
sured by it is only taken from near the surface, the greater part 
of the silt is left behind, and is not only lost to the fields, but 
remains to accumulate in the chamber and derange eee. 

_ These objections may, however, perhaps be remedied by a 
different a or found of insignificant importance in 
practice, in which case the instrument may become highly useful 
im many situations. 

In regard to the accumulation of silt, the evil would probably 
be overcome if the float were arra to swim in a separate 
chamber, or if (supposing a 12 in. head adopted) the inlet arm 
of the » were suspended beneath a long float, such as a 
beam of timber, in a narrow trough, into which the tunnel from 
the canal opened close to the neck of the syphon. This would 
tend to keep the water constantly in motion, and probably 
hinder the deposit of silt. 

In the experiments with a model of this apparatus on a small 
scale, it was found that the quantity of water discharged was 
much less than was calculated theoretically, so much so as to 
lead to the belief that, even with a 12 in. pressure, a pipe of 7 in. 
internal diameter would not be too large to pass 100 cubic yards 
per aoe, This, of course, will be determined practically on the 

le. 

alling Shutter-—Another method on this principle, which 
has been successfully employed in England for large bodies of 
Water, is that of providing an opening in the side of the canal 
which; is filled by an oblique shutter, moving on a hinge below, 
and capable of being raised and lowered by the buoyancy of two 
barges, one on each side, floating im recesses or docks cut into 
thebank. The upper edge of this large shutter is connected 
with the barges on each side, so as to be kept at a regulated 
distance below the surface of the water, and thus an uniform 
volume falls over it and passes away by the supply channel. 

Adjusting Sluice-—Another series of instruments for mea- 
surement is formed on the principle of cutting an opening in the 
side of the canal, and providing an apparatus to enlarge or 
diminish it in precise accordance with the depth of water and 
consequent velocity of the issuing stream, so as to maintain an 
uniform disc 

The simplest form of adjustment of the area of opening to the 
velocity of the fluid is that in which a cone of a particular form 
is suspended to a float, so as to hang with its lower extremity 
within a circular opening of a saguiaed size, the diameter of 
the cone at various points being so adjusted that the area of 
the space between it and the edges of the circular opening is, 
at every point, in exactly inverse proportion to the velocity with 
which the water flows through, and thus the quantity discharged 
is always uniform. A well is formed at the side of and comma- 
nicating with the canal, of double the depth of the water, and 
with a floor or false bottom at half its depth, corresponding 
with the level of the bed of the canal, a circular opening or 
regulator being provided pon which the water passes from 
the upper to the lower half of the well, whence it issues to the 
~~ y mouth, placed a little below the level of the floor, as 
in Fig. 3 








This kind of apparatus is more particularly suited to pass | 


large bodies of water. With smaller quantities the s 
between the regulator and the cone is small and liable to obstruc- 
tion. The following Table shows the dimensions of cones to pass 
various quantities. The co-efficient of discharge being 5h, 
and the method of calculation as follows: x 











Diameter of the “regulator” for various volumes of water, 
and cone at different points of depth. 
-i38 12 1/2 1/2 1/2 
Bal dg | Bs | Ee | Bs | Ee 
ey é 3 bal c2 sa 
3 sk g&/ 22/22/32 
Regulator.........| 14 in. | 18 in, | 27 in. |81} in.| 86 in. | 40 in. 





in. in. 
Cone at 1 7.65 | 6.99 | 18.38 | 18.53 | 14.00 | 15.00 
9.15} 9.97 | 16.73 | 18.28 | 19.95 | 21.84 


25.05 
10,80 | 12.85 | 20.28 | 23.06 | 25.71 |.28.39 
11.28 | 18.65 | 21.80 | 24.40 | 27.81 | 30.20 
of 7 S 25.28 | 28.86 | 31.38 
11.82 | 14.55 | 22.45 | 25.80 | 29.10 | 32.23 
12.00 | 14.88 | 22.80 | 26.88 | 29.68 | 82.87 
12.14 | 15.06 | 23.12 | 27.01 | 80.12 | 33.382 
12,25 | 15.24 | 23.87 | 27-08 | 30.48 | 33.79 
12.40 } 15.89 | 23.55 | 27.84 | 80.79 | 34.13 
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The size of the 


continue accurate ; use the lower it is carried, the larger 
ae thust be. Supposing 1 ft. be fixed upon, and the 
uantity of water to be passed be 1000 cubic yards per hour; 
en, as the area required to 1000 cubic yards per hour at 
1 ft..width (wide Table) is 216 square inches, to which must 
beadiled sufficient area to aljow the neck of the instrument to be 


ually shaped from if. (say 7 in. diameter or 38} square 
Phe) the total Ns 254} square inches, giving 7 D as 
the diameter of the regulator. 


dedueted the area required according tothe Table to pass the 
given volume, and the remaining area is that of the circle, which 
is the section of the cone at that point, and whose diameter is 
easily found. 

In shaping cones according to these tables, it must be borne 
in mind that no dimensions are stated less than that suited to 
1 ft. depth of water, the cone being suspended to the float, so as 


Fig. 9. 
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that point may be exactly 1 ft. below the surface of the 
fluid. The upper part of the cone between the 1 ft, mark, a, 
and the float may be shaped or reduced in diameter in any form 
most convenient, as the instrument ceases to measure accurately 
after the water has fallen below 1 ft. depth. 

This method of measurement has been practically tried in a 
model, and found to be quite accurate, as to the uniformity of 
discharge of various depths from 12 in. to2in. The scale of 
the experiments was too small to obtain accurate data to fix 
the co-efficient for the purpose of calculating the absolute results 
and test the tables. 

To obviate the inconvenience of calculating the different parts 
of the cone-sluice, a modification is described in the next para- 
graph, by which that inconvenience is got rid of. In the mean 
time it may be observed that no practical difficulty could be 
found in the way of causing such cones to work accurately, as 
the dimensions at different parts can be so easily corrected in 
the lathe, if found to require it. 

The modification above referred to is that of forming the 
instrument of the shape of a conoid with flat sides, and of a 
rectangular horizontal section. According to this arrangement 
the calculations for the different parts are rendered = easy ; 
but the actual dimensions of the different parts are different from 
those given above, and are obtained as follows: 


Table showing the areas of opening necessary for the discharge 
of 100 cubic yards of water per hour at various depths 5, Vi: 














Depths. Areas. Depths. Areas. 
feet. square inches, inches, square inches, 
12 6.235 12 21.600 
il 6.513 il 22.560 
10 6.830 10 23.709 
9 7.200 9 24.941 
8 7.637 8 26.588 
7 8.164 7 28.281 
6 8.818 6 30.547 
5 9.659 5 33.462 
4 10.800 4 37.412 
8 12.471 3 43.200 
2 15.273 2 53.176 
+B) 17.636 1 74.825 
1 21.600 0 infinite 








Assuming this Table to be correct, it is to be applied as fol- 
lows: If a metre to act in water varying from 6 ft. to 1 ft. be 
required, the areas stated to be necessary at each depth are 
divided by six, and the quotients give the space between the 
edge of the cone and the regulator on each side at that point. 

The regulator* for an instrument on this plan is rectangular, 
3 in, broad for 100 yards, and may be of any length ; but a con- 
venient one may be determined by fixing the breadth of meter 
which would be desirable at the neck, that is, above the 1 ft. 
mark, and adding thereto the area of the opening at 1 ft. divided 
by three, that is, for 100 cubic yards per hour 7.2 in. 

Let us suppose that the meter is to be made of wood, and 
that the breadth proposed above the 1 ft. mark is 4in.; then 


Hug . 70. 


























regulator is determined by the volume of 
water to 7 passed, ~~ 6 which it is intended to 
continue the ey e canal, and the measurement to 
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the regulator for a discharge of 100 cubic yards per hour 
would be 11.2in. long, and the meter itself would be of the 


* The length of the regulator corresponds with the breadth of 
thickness. 





From the area of the “regulator” at every point of depth is he metre, and the breadth with the 


form shown in Figs, 10 and 11, where the breadth, ef; at 1 ft. 
below the water level, c d, is4in., the opening, g A, or the 


Fig. 12. 


“) 

<4.2"> 
length ot the regulator, being 11.2 in., the ordinate of the curve 
on each side at ¢ f being 2in., and at every succeeding foot down- 


wards is 5.6 in. a minus the opening due to that point 
divided by six. Thus at 8 ft. depth below the surface the 
ordinates would be 5.6— ant 2.08=3,52, and so on, for 


the other ordinates, to whatever depth may be required. 

_ There is an objection to this modification arising from the 
risk of entrance of particles of grit at the flat sides of the 
meter, and choking its action. This may be guarded against, 


Fig. 16. 


if it be found necessary, by cutting out a flat stone with an 
somes in the midst corresponding with the regulator, and 
placing it over the regulator, having a soft rope of straw, coir, 
or a long pudding filled with a soft material, and kept close to 
the meter on eitherside. It would not be required at the ends, 
or it might be obviated by purposely leaving an opening of a 
given size between the side of the meter and the regulator 
and allowing for the area thus added in the calculations. 

In practically carrying out all plans of measurement wherein 
a float is used, which is permitted to fall to the lowest level, it 
is found very desirable that it should, if possible, be in a 
separate chamber from the orifice of discharge, because there 
is not only in parts of the chamber a tendency towards the ac- 
cumulation of silt, which may prevent the free action of the 
float, but even when this is not the case, as the float approaches 
the floor, the presence of its own bulk interferes with the free 
circulation of the fluid, and vitiates the measurement. 

If a separate chamber be used, the arrangement might be as 
shown in Fig. 14, the cone being reversed. Of course the 
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dimensions of the cone would be precisely the same as in the 
other plan, according to the depth of water at each point, at the 
time of its passing the regulator. 

The same principle has also been varied by arranging that the 
meter should only descend a part of the whole depth, by attach- 
ing one end of a long lever to the float, and the other to a fixed 
point, and suspending the cone from another point, as represented 


Hig - 4. 

















in Figs. 15 and 16. According to this plan, if the float con- 
sisted of a beam of wood swimming in a narrow cistern, and the 
meter were shaped out of a stone passing through a hole in 8 
metal plate, or another stone, asa “‘ tor,” a simple and 





efficient a tus would be obtained on either of the plans 
shown in’ Figures 15 and 16 above, of which the last 
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seems to be preferable. In both of these cases the ground plan 
of the arrangement would be somewhat as shown in Fig. 17. 





Siig. 47, 
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In this modification the shape of the meter is much changed, 
being ——— the ordinates corresponding to different depths 
of the fluid being the same as before, but the abscesses shortened 
in the same ratio as that of the levers to one another. This 
method has been tried with perfect success on a small scale. 

For the flow of 1000 cubic yards per hour from a canal of 6 ft. 
depth, with the two parts of the lever in the ratio of 4 to 1, the 


Fig .18 


Section showing the dimen- 
sions of an inverted cone 
to pass 1000 cubie yards of 
water per hour, with regu- 
lator of 18 in. 





shape of a compressed ordinary conical meter would be about 
15in. diameter at its base and 19 in. height, as shown in the 
margin. The dimensions at every 3in. height, corresponding 
to every foot of water, being the same as those given in the Table 
on the preceding page. 

There is a convenience of the flat-sided meters before 
described, as of others which will be noticed presently, that 
a great facility is afforded for adapting them to the require- 
ments of each particular case. The form of the meter and 
shape of the curve (according to the plan adopted) would be 
the same in every instance, but the thickness of the flat-sided 
meter and breadth of the regulator would determine the quan- 
tity of water passed. If it were 3 in. as above supposed, 
100 cubic yards per hour would flow; if 6 in., 200 yards; if 
30 in., 1000 yards, and soon. If the measurement were desired 
in cubic feet per second, the thickness would be 4in. for 1 cubic 
foot, 8 in. for 2 ft., 3 ft. 4in. for 10 cubic feet, &c., &ec. 

Rising Shutter.—The same general og na of adjusting 
the size of the opening accurately to the depth of the fluid 
to be discharged has also been tried successfully in other 
ways. Very many plans have been sketched, figured and 
calculated, and a few tried experimentally; but it is use- 
less to describe more than one or two which promise to be 
useful on a large scale. The contrivance of these plans will be 
best understood by first considering that, supposing a shutter 
suspended in front of a narrow slit or opening in the side of the 
canal 3 in. in width, and an apparatus made to lift the shutter 
as the depth of water diminished, so as to maintain its lower 
edge constantly ata height represented for every depth by the 
number of square inches stated in the Table at page 124 divided 
by 3, the consequence would be that the area of opening would 
in every case be that shown by the Table, and the volume dis- 
charged would be for all depths uniform. 

According to the above ee ge if the breadth of the 
opening in the side of the canal or cistern be 3 in. for every 100 
cubic yards = hour, or 4 in. for every 1 cubic foot per second, 
the vertical height of the bottom of the shutter above the cill of 
the opening must be, when the water is at different depths, as 
follows, using the formula of 5 /h. 


Table showing the heights of an opening 3in. broad at di 
depths for the discharge of 100 cehlngends per hour. ig 





Depth of Opening of 1 De thof | Openin 
Water. Shutter. | Water. vn Sag 
feet. inches, inches, i 
12 2.08 12 720" 
11 2.17 ll 7.52 
10 2.28 10 7.90 
9 2.40 9 8.31 
8 2.54 8 8.86 
7 2.72 7 9.43 
6 2.93 6 10.18 
5 8.22 5 11.15 
4 8.60 4 12.47 
3 4.16 8 13.40 
2 5.09 2 17.72 
1} 5.88 1 24.94 
1 7.20 0 Infinite. 














All the methods hitherto proposed for applying thi 
consist of the use of a wedge, of which the length y escribed 
~ —_ wy. A by pe sinking of the float, and the slope is made 

ing off thicknesses co: di i i 
the chute cag aye ee ing to the heights to which 
ig. 19 shows a plan of effecting the object by fixing th 
wedge vertically on the top of the float, and contiad it re inv 
oA float sinks downwards between two rollers, one fixed, the 
other movable, carrying a chain which, passing over a ulley, 


rinciple 


quite distinct from the conduit conveying the water from the 
canal to the fields, with which it communicates only by a very 


fig. 19. 





























small opening, and this obviates the risk of the deposit of silt, 
or the interference by the float with the accuracy of the measure- 
ment. . 

This arrangement may perhaps be found subject to an in- 
convenience in some situations, viz, the height of the top of 
the well above the surtace of the water; for, if the whole be 
enclosed and locked up, it is necessary that the well should be 
as high above the water (to allow of the rise of the wedge) as 
it is deep. It is not likely that this would ever cause any 
practical difficulty ; but if it did, the wedge might be fixed under 
the bottom of the float, and sink into a pit below the well; but 
in this arrangement, as the two rollers must be fixed at the 
level of the bed of the canal, the plan for communicating motion 
to the shutter could not be so simple as the one above described. 
The last and probably the simplest and most useful form 
to be described is that sketched below. abcd (Figs. 20 
and am represent a narrow cistern formed in the bank parallel 
to the line of canal, and communicating with a conduit, gb 


Hig. 20 





Section showing the cistern and 
float, and the ridge guiding the 
rollers and chain. 














Plan showing the 
3 cistern, float, &., 





























| —' and the conduits 
leading to the 
Sf A sluice and to the 
(4 fields. 
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(Fig. 21) furnished with a shutter at 4, which is lifted by a 
chain passing over a pulley — above it. This chain 

asses on, and is connected with the float ef, which may be a 
i of wood, and is connected with it by a ring encircling an 
axis passing through the log at right angles (like the trunnions 
of a gun) at the level of the surface of the water. The ends of 
this axis or trunnion are kept by the tension of the chain and 
weight of the shutter pressing against the faces of two curved 
ridges which may be either formed by upright timbers or stones 


Fig. 22. 





Plan ona larger scale show- 
i ing the float trunnions and 
fH their friction rollers, &c.j 
VM Ly 
Witt tldiilitelte 
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properly shaped, fixed in the cistern or eut in upright stones let 
into its sides. As the water sinks, the ridges compel the 
trunnions, which are supplied with friction rollers, to travel in 
the path which they define, and by drawing on the chain to lift 
the shutter to the precise degree at every height suitable to the 
depth of the water. 


























lifts the shutter. In this case the well containing the t is 


scribing an arc of a circle from the top to the bottom of the 
cistern, of which the centre is the centre of the pulley, / (Fig. 20) 


Fig . 23. | 




















over which the chain omneeting the shutter runs, and the radius 
the distance to the inner edge of the post and from the edge of 
the circumference of this arc at right angles to it or along the 
line of the radius setting off the heights, as shown by the Table, 
page 124, to which the shutter ought to be lifted at each depth 
of water. 

The figure No. 24 given below will explain the method of 
setting out these curves, in which A (the axis of the roller over 
which the chain supporting the shutter runs) is the centre of 
the arc, B C; and g, the point in the curve, is 3.22 in. for 5 ft. 
depth of water (vide Table, page 124) beyond B measured on 
Ab prolonged. In the same way, at the depth of 3 ft., d is 


Fig .24. 
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the point in the curve measured along the radius, 4.16 in. be- 
‘ond the curve, and so on for other depths. But it must now 
e mentioned that the depths of water for which the distances 
g B and dH, &c., are taken, are not reckoned from the floor of 
the cistern and cell of the sluice, but from the middle of the 
opening of the shutter, so that BF is 5 ft. plus half the height 
to which the shutter is raised, that is, 5ft.1.6in; and dF is 
3 ft. plus half of 4.16 in., that is, 3ft. 2.08in; and in every 
case the points in the curve are found where the assumed radius, 
lengthened by the height of opening of the shutter, describing 
an arc, cuts an horizontal line representing the given depth of 
water plus half that opening. ‘ 

This sgpecainn has been tried practically on a small scale, 
and found to answer fully. In fact it is obvious that it must be 
made to answer perfectly; because if it did not deliver the exact 
quantity at any particular point of depth, it would be easy to 
trim and adjust the curve till it did so. 

And as the same curve would suit every locality and all cir- 
cumstances by merely taking care that the length of chain 
forming the circular arc and the height of the pulley above the 
floor of the cistern and cil! of the opening are correct, it follows 
that, when once successfully established in any one spot, a tem- 
plate from the curve could be used as a pattern in all others of 
the like dimensions. 

The advantages of this arrangement are, 1st, that all the parts 
of it may be constructed of ordinary materials and such workman- 
ship as is easily procurable in India; 2ndly, that it is suited 
to any required volume of water, from twenty to thousands of 
cubic yards per hour, and to either that measurement or that of 
cubic feet ee second, every 3 in, in the breadth of the opening 
yielding 100 cubic yards per hour, and every 4in. 1 cubic foot 
per second (as explained previously); 8rdly, that it may be 
made perfectly accurate in all states of the canal; 4thly, that aj 
the float is in a distinct chamber, there is no obstruction from 
silt, which has no opportunity for deposit, the canal water flow- 
ing without stoppage through the sluice, and on a level with the 


bed of the > 
(To be continued.) 








Tae New Rattway Pier at Burnrisranp.—This pier 
was briefly noticed in our ‘‘ Notes from the North” a fortnight 

0. It should have been stated that Mr. John Leslie had 
charge of the mason-work, while the mechanical details were P 

lanned and carried out by Mr. William Hall, of Burntisland. 

Bir. Hall matured and carried out the plans of the old Burnt- 
island railway ferry pier in 1849, also that at Granton and the 
works of the Tay Ferry, from the designs of Mr. Thomas 
Bouch, C.E. 

ComMANDER Scorr’s Rirtina.—It appears that although 
Captain Scott’s centrical system of rifling has not been adopted, 
he is to receive a reward from Government. No man better 





The form of the curve is in every case easily found by de- 





deserves some recognition of his services, 
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MR. J. PHILLIPS-SMITH’S SYSTEM OF STEAM-CULTIVATION. 
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Wuizte a set of steam-ploughing or cultivating appa- 
ratus can get over from ten to twenty acres daily, and, 
in some off the lighter operations, on light soils, even 
more than this, it is not to be expected that farmers 
can afford to sink 1500/. or so in engines and tackle, 
and to engage men, available for no other service, to 
be employed, at the outside, for but three or four 
weeks in the year. As we long ago pointed out, the 
extension of steam-cultivation depends greatly upon 
the multiplication of steam-ploughing companies, and 
of these but few have yet been started. In the hands 
of a company, whose business it is to hire out engines 
and tackle, and to look to their constant employment, 
no investment can pay better, and we have the evidence 
of the Herefordshire Steam Cultivating, Thrashing, 
and General Implement Company, whose reports show 
a net revenue, over all expenses, of 26} per cent. since 
its formation, two or three yearsago. A set of engines 
and tackle, costing 1500/., and worked by six men 
whose wages amount to not more, perhaps, than 6/ 
weekly, will let readily at 5/.per day, and at this rate 
will do an amount and quality of work which will well 
repay the hirer. There are many hundreds of thousands 
of acres of land in England of which the annual value 
would be increased, as abundant experience has 
already shown, to the extent of more than 10s. an 
acre by thorough steam-cultivation, costing at the 
outset, perhaps, twice that sum, but of which the 
effects are visible for years, during which the land has 
many times repaid the original cost of the improve- 
ment. If of the thirty-three million acres of land in 
England we suppose even but one-third to be arable, 
ad worth, say, 18s. yearly an acre, there is good evi- 
dence to show that the annual value of this land might 
be increased by more than one-half by steam-cultiva- 
tion, or say by more than five million sterling annually, 
representing, when capitalised, an addition of more 
than one hundred millions to the permanent wealth of 
the country. As the cultivation of land is also at- 
tended with extra expenses for sowing and harvesting, 
it will not be too much to say, speaking in the light of 
the late report of the Royal Agricultural Society on 
Steam Cultivation, that the annual value of the crops 
would be increased by at least 2/. per acre (represent- 
ing but five bushels of wheat at 8s.), and which would 
alone return far more money than the net profits of 
our whole.system of British railways. 

We saw, last week, in Staffordshire, a large farm of 
the stiffest clay, which had well nigh ruined its former 
tenants, and which had been again let at a very low 
rent, but of which 200 acres were being well broken 
up and harrowed, sometimes to the extent of five 
operations on the same area. On Saturday last Mr. 
J. Phillips-Smith, secretary of the Hereford Steam 
Cultivating Company, accompanied by Mr. Zerah 
Colburn, waited upon the -larl of Shrewsbury and 
Talbot, at Ingestre, who, with Captain Talbot, of the 
Guards, and Captain Talbot, R.N., drove over with them 
to the Birchwood Park farm, on Lord Shrewsbary’s 
estate, and about twelve miles from Stafford. Here Mr. 
Smith had at work a pair of Howard’s transverse 
boiler engines, driving a five-tine cultivator at a depth 
of 12in. in a stiff lumpy clay soil already ploughed. 
Nothing but steam could properly touch such ground. 
It was not only cold, cloggy, and obstinate, but the 
surface was foul with couch, wire grass, rushes, and 
thistles. The cultivator was getting through a good 
ten acres a day, although, taking, as it did, a 5 ft. 2 in. 
breadth at the rate of 3} miles an hour, its rate in 
motion was equal to nearly 2} acres an hour. The 
distance between headlands was, however, but 280 
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yards, and as, at full speed, this was traversed in less 
than three minutes, the proportion of time lost in 
stoppages and reversing was considerable. 

An immense improvement, however, upon the pre- 
sent double-engine system of cultivation has been 
made by Mr. Smith. A Mr. Tulloh Osborn, more than 
twenty years ago, patented a scheme wherein two 
engines were to work two separate but similar imple- 
ments to and fro across a field, the traction being 
effected by chains, wire ropes being then hardly 
known. On the introduction, however, of the modern 
system of steam ploughing no advantage was taken of 
this plan, and the roundabout system with a single 
engine and its great length of outlying rope was 
adopted. Then came the double-engine system, the 
advantages of which are now: everywhere recognised, 
although it has the great disadvantage that while 
either engine is working, the other is standing. Early 
last year, Messrs. Howards, of Bedford, endeavoured 
to remedy this defect something after the manner of 
Tulloh Osborn, although his plan was well nigh im- 
practicable, from the difficulty of removing the imple- 
ments, at each bout, into fresh ground. The Messrs. 
Howards employed two implements of the same sort, 
and drew each one alternately to and fro halfway 
across the field. This plan requires, of course, that the 
engines shall be reversed twice as often as if they 
drew the implements at the same rate across the whole 
width of the field. At the Bury Show, Messrs. 
Fowler and Co. showed an improvement upon this, 
their double engines drawing two implements, either 
unlike in kind (as a cultivator and a harrow), or two 
of the same kind working at different depths, say the 
leading cultivator to 6 in. and the following one to 
12 in. In this way both engines are made to do their 
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full work without stopping, except at the headlands to 
reverse the implements. Without, as we have the best 
reason to believe, any knowledge on the part of Messrs. 


; Fowler, ‘Mr. Smith had patented this important im- 


provement but a little time before them, and they are 
now excluded from using it. We illustrate the general 
plan of this system of working at the head of the pre- 
sent page, and we need hardly give any further expla- 
nation. ‘The whole idea, as distinguished from Tulloh 
Osborn’s, consists in the use of different implements, 
the one following the other, or in the use of two im- 
plements of like construction, the ayy implement 
going so many inches deeper than the leading one. 
it will need but little reflection to perceive that this 
forms one of the most important improvements in the 
mechanism of steam-cultivation yet made, as it will 
greatly cheapen the cost of the work, keeping both 
engines always going, and performing two consecutive 
operations at the same time. 

This improvement was clearly explained to Lord 
Shrewsbury on Saturday, and he fully realised its great 
importance. He remained upon the field for several 
hours, and all the operations of cultivating, mo 
draining, harrowing, and working the engines over the 
fields and in the roads were exhibited to him, his lord- 
ship and both Captains Talbot mounting the engmes 
and riding upon the cultivators, and otherwise ac 
quainting themselves with all the details of working. 

Mr. Smith had in operation a cheap yet effective 
mould-draining plough, forming a channel 4} in. im 
diameter at a depth of 2ft., in a soil almost like 
pressed brick clay. Inthe operations of the Hereford 
Company, Mr. Smith employs his engines at draining 
in wet weather, and he often finds it more than the 
engine can well do to bring the plough through to it 
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WHEEL-BORING MACHINE. 


CONSTRUCTED BY MR. A. GANZ, ENGINEER, OFEN. 
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work. He has devised therefore the simple and ex- 
cellent expedient of hauling the plough by a snatch- 
block at half the speed of the engine aru, and with 
but half the strain on the rope. With improved 
moulds he expects to go to a depth of 2 ft. 6 in. in 
stiff clays, and this is even now being attained by first 
ploughing a furrow 6 in. deep and running the drain 
plough along this. 

Of certain other improvements in traction and 
ploughing engines, made by Mr. Smith, we have spoken 
on another page. 

Mr. Smith has assisted in the formation of a new 
Steam Plough Company at Bury St. Edmunds, and it 


. is not unlikely that another will soon be organised at 


Stafford, and it would be most desirable that the Earl 
of Shrewsbury and Talbot should be its chairman. 








GANZ’S WHEEL-BORING MACHINE. 

WE give, above, engravings of a machine for boring railway 
wheels, constructed by Mr. A. Ganz, of Ofen, Fig. 1 being a 
vertical section, and Fig. 2,a plan. The boring machinery is 
carried by a pair of uprights, B, bolted to an annular bedplate, A 
this bedplate being fitted with a ring or socket, a, in which the 
wheel to be bored is placed. A special ring is employed for 
each size of wheel, and as these rings fit the wheels exactly, the 
latter are at once properly centred when placed in the machine. 
We may mention here that in some vertical wheel-boring 
machines constructed by Messrs. William Sellers and Co., of 
a the centreing arrangement for fixing the wheels 
consisted of three eccentric “dogs” placed so as to clip the 
wheel between them, these dogs being moved simultaneously by 
an annular rack, which geared into pinions placed on the axes of 
the “ dogs,” and which was moved by another pinion which could 
be turned by hand. This arrangement was found to be a very 
convenient one, and it enabled wheeis varying from 36 in. to 
89 in. in diameter to be accurately centred ‘almost instantane- 
ously, Toreturn, however, to Mr. Ganz’s boring-machine, the 
wheel to be bored when placed in the socket, a, is held down by 
four set screws, O, these passing through hinged brackets, 
which can be turned back, as shown in the plan, so as to leave 
all clear for the removal of the wheel when finished. The lift- 
ing of the finished wheel from the socket is effected by the ring, 
L, which can be raised by means of the levers, F and E, the 
shorter lever, E, carrying a nut in which the screw, z, provided 





with the hand-wheel, H, works. The ring, L, is guided by three 
studs which are screwed into it, and which pass down throug) 
sockets in the bed-plate, as shown in the engravings. 

The driving power is received by the belt pulleys, D, fixed on 
a countershaft, which carries at one end the pinion, e, this 
pinion gearing into the spur-wheel, f The short shaft carrying 
the spur-wheel, 7, also carries the bevel pinion, g, which gears 
into the bevel wheel, 4, this wheel being cast in one piece, with 
a short hollow shaft which turns in a suitable bearing on the 
main frame. The motion of this hollow shaft is communicated 
by feathers to the block, R, and from it to the boring-bar, C, 
this bar passing down through the boss of the wheel which is 
being bored, and being steadied by a steel centre working in 
block, b, carried by the base plate. The upper part of the 
boring-bar, C, is screwed with a square: thread, and on this 
screwed portion the long nut or hae shaft, S, works. The 
hollow shafts, h and S, each carry a spur-wheel, and these 
wheels, which are marked r and s, respectively gear into other 
wheels, g and ¢, fixed upon a vertical countershaft, p, the wheel, 
q, being, however, capable of being detrched from the shaft, p, 
by means of the handle, u. The wheels, r and s, are of different 
sizes, and it consequently follows that the motion given to the 
hollow shaft, S, differs from that of the boring-bar, C, and the 
former thus revolves slowly around the latter, and is fed down- 
wards by the action of the screw on the boring-bar. é 

The cutters, 00, are fixed to strips, n, which slide in dovetail 
grooves cut in the boring-bar, these strips having projecting lugs 
at their upper ends, which are held by a cap fixed to the lower 
end of the hollow shaft, S. The downward feed of the shaft, S, 
is thus communicated to the cutters without the boring-bar 
itself having any vertical motion. The boring-bar' can be raised 
clear of the wheel, when required, by means of the screw, c, 
which is connected to the top of the boring-bar, C, but does not 
turn with it. The screw passes through a nut, which can be 
worked by the wheels, K and L, the latter wheel being fixed on 
the shatt, «4, provided with the hand-wheel, M. The hollow 
shaft, S, can be raised by means of the hand-wheel, G, and the 
gearing connected with it, the wheel, g, being disconnected from 
the spindle, p, when the shatt, S, is being thus lifted. 








CLEVELAND IRon.—The warrant stores contained, at the 
date of the last return, a stock of 75,312 tons of pig iron. The 
number of furnaces in blast in the Cieveland district is eighty- 
nine, and there are now forty-five out of blast. The general 
casting trade of the district is not very active; considerable 
quantities of pig iron are, however, being used up for railway- 





chairs and bowl-sleepers. 











Tue New Sronze.—Mr. Ransome has made many grind- 


h | stones by his process, and they have been found to be of a per- 


fectly uniform quality, as might be expected from the ve 
nature of their manufacture. Those first made were found, 
however, to wear rather faster than ordinary stones, but this has 
been remedied by increasing the proportion of silicate of soda 
mixed with the sand, and by exhausting the air from below the 
moulded mass when the chloride of calcium is poured on, the 
stone being thus made of amuch harder quality. Mr. Ransome 
is now employing hydraulic pressure for moulding certain classes 
of stone-work, especially thin stone plates of diaper-work for 
church decorations, and which are, of course, applicable to wall- 
decoration generally. These stones, about 11 in. by 15in., and 
resembling tiles, are very rapidly and accurately moulded under 
the hydraulic press, and are thus rendered very hard and strong. 
We believe that about 6000 square feet of these diaper-work 
stones are now being made at the works at East Greenwich. 
Although not open to the visits of mere curiosity, these works 
are always to be seen by those really interested in the usé of 
stone, and engineers and contractors should inspect them, ap- 
plying for this purpose to Mr. Ransome, the managing director 
of the Patent Concrete Stone Company, 2, Queen-street-place, 
Cannon-street, E.C. The Ransome process is only rivalled in 
beauty, simplicity, and importance by the Bessemer process, and 
as yet it has not received one-tenth the attention it deserves, 
uR Prospgcts.— We foresee the day when everything will 
be done by electricity. Clerks of the Houses of Lords and 
Commons will be telegraph clerks. Debates will be wired, and 
each telegraph desk will be a kind of alphabetical piano on which 
the speeches will be played, and by this means the charms of 
oratory will be intensified, and an instructive amusement will be 
rovided for the Strangers’ Gallery. The telegraph clerks will 
— to attend in place of the members, and every member will 
have his own private ge ae se piano, except in cases of 
coalition. The sovereign of a hundred years hence will never 
open the house in person, but send his boots. The journals will 
contain all the news of the following day, and cheap evenin 
papers will struggle to get two days ahead of them. Naval ond 
military success will depend entirely upon respective electrical 
resources; and if nations ever should come to blows, the blows 
will be given in the air, for by that time we shall bave balloons 
fitted with iron turrets and huge guns on swivels.—TZhe 
Prophetic News. 
A New GeomerricaL Ficure.—The Engineer, in its last 
number, describes the shape of the Millwall Docks, in plan, as 
being ‘two sides of a square with tie angles bevelled off”! 
The best method of delineating this novel figure will, we should 





think, form an interesting study for geometricians. 
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THE BOLTON IRON AND STEEL CO. 


Tue planning of iron and steel works was, until 
lately, a branch of old-fashioned millwrighting; but 
James Nasmyth, Henry Bessemer, and, let us add, the 
locomotive engineers, have advanced it to one of the 
most important departments of mechanical engineering. 
After Mr. Bessemer had built modest works of his 
own at Sheffield, and John Brown had adopted his 

rocess, Mr. Ramsbottom laid out what are still the 
finest, although not the largest, Bessemer steel works 
in the world—those of the London and North-Western 
Railway Company, at Crewe. The converters, the 
blowing engines, the hydraulic apparatus, the duplex 
hammers, the great cogging-machine, the Siemens 
furnaces, the reversing rolling-aail, the tyre-mill, and 
all the other famous plant of the Crewe steel works; 
were perfection itself, as compared with anything 
known before; and many of our readers will remember 
how Mr. Penn, at the dinner of the Institution of Me- 
chanical Engineers, at Manchester, last year, unreserv- 
edly expressed his astonishment at, and admiration of, 
what he had only the day before seen at Crewe, 

While planning the Crewe works, Mr. Ramsbottom 
had at his side Mr. F. W. Webb, his assistant loeo- 
motive superintendent, and who still enjoys the repu- 
tation of being one of the cleverest locomotive en- 
gineers in the profession. Mr. Webb can, of course, 
take no credit whatever for the many special machines 
which Mr. Ramsbottom designed for his steel works, 
bat the first named gentleman was, nevertheless, 
entrusted with much of the execution of the plans, 
and had the yey on of an intimate knowledge of 

detail of their design, and of the working of the 
plant when completed. 

The Bolton Iron and Steel Company (which, by the 
way, is. not a “ limited” concern in any sense) enjoys, 
besides the advantages of eapital and connexion, that 
of the direction of its works by Mr. Webb, who is now 
a partner in that company. The works are large, 
although not so extensive as a few of the greater 
Sheffield establishments ; but we shall..devote our re- 
marks mainly to the “ steel side,” as that department 
of the works is called. 

The Bessemer plant consists of a pair of 5 ton con- 
verters, blown at 22 lb. pressure of blast by a pair of 
horizontal blowing-engines by Hick, Hargreaves, and 
Co., and which are, we believe, of the same size and 
pattern as those at Crewe, viz. 36 in. steam-cylinders, 
54 in. blowing-cylinders, and 5 ft. stroke. The hydraulic 
apparatus is of the usual kind, with pumps thrown off 
and on from the accumulator, which is loaded to 3 ewt. 
per square inch. 

Siemens’s furnaces have been constructed to distil 
all the coal burnt into gas, to be consumed under the 
steam-boilers and in the large regenerative re-heating 
furnaces. When the gas is burnt in the flues of the 
boilers, the mouth of each flue is lined with fire-bricks, 
and the gas is sent in at the centre as a jet, which 
draws in air with it, by induction, not only around the 

jet, but also through its centre by means of an 
internal air-pipe. No smoke, of course, ever proceeds 
from the chimneys of the gas-heated furnaces, and, 
indeed, very little heat proceeds up the chimney. At 
Crewe, Mr. Ramsbottom places a piece of deal, under 
lock and key, in the tail flue of each gas-heated fur- 
nace, and if this deal is burnt at the end of a week the 
furnace-man is fined. The Wilson furnaces now work- 
ing at the Bolton Iron and Steel Works are equally 
smokeless. The largest steam-hammer for hammering 
the ‘ingots is one ot the three or four largest in the 
kingdom, having a head of 25 tons, falling 9 ft. The 
steam-cylinder is 54in in diameter. The makers of 
the hammer were Messrs. Nasmyth, Wilson, and Co., 
and it is of the same construction as that at Messrs. 
Cammell’s, and which we illustrated on page 288 of 
our last volume. It has, however, a much larger 
anvil block, probably the largest single casting in the 
world, its weight being 210 tons. This block was 
cast, not i# sifu, but bottom upwards, and a few feet 
from where it now rests, We hope to give, in an 
early number, drawings and a description of the ar- 
rangements for casting this block, and need only say 
here that a pit, formed of brickwork lined with loam, 
was made, and that the run from two of Lreland’s 
cupolas, each charged with 12} tons an hour, was 
taken down through a gate to the bottom of the pit. 
A large quantity of charcoal was first thrown in, and 
this floated as the iron rose and kept it from chilling. 
As each charge came in at the bottom, it rose, by its 
specific levity, through the less highly heated iron in 
the mould, and the result was a homogeneous casting. 
A pair of trunnions was cast upon the block at a 


height at which the upper part preponderated over 
er many days, the great cast- 


the lower, and when, 





ing had cooled, and the mould had been broken away, 
brick walls and bearers were built under these trun- 
nions, and the whole casting was tumbled over, big 
end downwards. Powerful jacks were then got under 
it, and it was moved horizontally 16 ft. to its present 
position, where it is bedded on a good depth of concrete 
and a cement made of iron borings and sal ammoniae. 

The rail mills are of much the ordinary class, and 
are now employed upon an order for 1000 tons of steel 
rails for the Lehigh Canal and Navigation Company, 
U.S. Other sections, that for the Great Indian Penin- 
sula Company, for the Bhore Ghaut incline, where 50- 
ton engines are worked, were shown us, as also samples 
of that formidable section, the Metropolitan rail, a 
flat-footed bar, with a base 6 in. wide, and which is so 
difficult to roll in steel, and yet we learned a day or 
two since that the Bolton rails had done well on the 
underground line, our authority being the resident 
engineer himself. Some of the Great Indian Peninsula 
double-headed 86 lb. rails were tried on 3 ft. 6 in. 
bearings, with 60 tons dead pressure, and deflected 
but about 5 inches on the average. Curiously, the 
test brought out the lines of strain on the sides of the 
rail, there being certain converging lines on the web 
of the rail, along which the scale had broken off, 
showing lines of shearing strain, all running to the 
point of the application of pressure. Then there is 
the usual ram-test, that of a ram of 1 ton weight, 
falling freely from any height up to 48 ft. upon’a rail 
supported on 3 ft. bearings. The anvil on which the 
rail is supported weighs 10 tons 8 ewt., this weight 
alone being an important element in the test. 


The plate-rolling mill is of good size, and has re- 
versing gear, so that the plates are not lifted over the 
top roll. The reversing gear, which is merely a lever 
acting alternately right and left upon clutches, is 
worked by a hydraulic cylinder and piston. The plates 
are sheared on all four edges after rolling, and some 
excellent plate-shearing machines, with steam engines 
on the same bed-plate, are at work. The shears of 
these machines are of Bessemer steel. We believe 
that the makers are rather laying themselves out for 
steel plates, and are, to this end, employing the very 
best pig-iron and spiegel to be had. This we know, 
that when the plates are made they are sheared on all 
edges, and the shearings tested for toughness, and we 
saw many hundreds of tested samples which had borne 
much more than the Admiralty test. And yet these 
plates are guaranteed to 35 tons tensile strain, being 
2 tons more than some other makers have guaranteed 
their plates to meet the Admiralty test. Several plates 
of the large size of 13 ft. 6 in. by 6 ft. 6 in. by 3 in. 
have been made, and worked into the flues of Cornish 
boilers. We have spoken on another page of the use 
of these plates in steel boilers, for which they are now 
very largely employed. 

As at all first-class Bessemer steel works, samples 
are taken at each “blow” in the converters, and a 
small quantity of borings is drilled from each sample 
and tested for carbon, not by analysis, but inferentially 
by the solution test of colour, whereby the chemist can 
ascertain very closely the true proportion of carbon. 
The use to which the steel is to be applied depends, of 
course, upon the proportion of carbon, the greater pro- 
portion giving a hard strong steel, and the less a 
tougher quality of less tensile strength. Large steel 
shafts are now made, and one, made from a 97 ewt. 
ingot, was sent not long since to a Belgian firm; so 
that even on the Continent English makers still find a 
market for English steel, and that in heavy masses, a 
trade supposed to have been monopolised by Krupp. 
Another shaft, from an 85 ewt. ingot, was lately me ac 
for the engines of Messrs. Kershaw, Leese, and Co.’s 
great mill at Stockport, where an iron shaft had failed. 
This shaft was made, not exactly at one heat, as smiths 
understand the term, but the heat was not suffered to 
go down from the teeming of the ingot to the last blow 
of the hammer on the forged shaft. All the Corliss 
engines now made by Messrs. Hick, Hatgreaves, and 
Co. are fitted with steel shafts, whether specified 
by the purchasers or not, and the pair of 24 in. 
cylinders. 4 ft. stroke, making for Woolwich Arsenal, 
have Bessemer steel connecting rods. A good deal of 
steel shafting for millwork is also made in lengths up 
to 20 ft., and up to 5in. diameter. Steel castings are 
made also from Bessemer steel, although these are only 
heavy objects, having no very thin parts. Rolls, and 
especially the pinions for mill-rolls, and weighing about 
3 tons, have been cast with good success. 

Bessemer steel tyres, when made on the Crewe plan, 
have given excellent results, and Mr. Ramsbottom, 
who, not long ago, used them only under goods 
engines, now applies them to his passenger engines 
also. At Sheffield, although there are three Bessemer 





steel works, but two make tyres at all, and-at one of 
these establishments they are made only from crucible 
steel, while several other firms, having no Bessemer 


lant, make crucible steel tyres. At Bolton, Mr. 
ebb has gone largely into the manufacture of Bes- 
semer steel tyres upon the Crewe plan of casting a 
conical ingot, hammering this down to a “cheese” 
form, punching out the centre, and expanding the hole 
by hammering the tyre on a beck-iron. The tyre 
ingots are weighed and carefully pared down, to bring 
all in'a set to the same weight; and if, after paring, 
some are'slightly heavier than others, a little longer 
heating and scaling in ‘the furnace, according to the 
judgment of the workman, equalises the weight. The 
tyre-rolling mill, at Bolton, designed by Mr. Webb, is 
the best we have yet seen, and we only regret that, 
having contrived it with some pains, the designer does 
not care to publish drawings of it. The middle roller 
is run up to its work by a hydraulic ram under a pres- 
sure of 3ewt. per square inch, but immediately the roll 
bites, a pressure of 30 cwt. per square inch from 
another set of pumps is put upon the ram. The 
handles for working the rolls and the engine are most 
conveniently arranged. The engine has a pair of 20 in. 
overhead cylinders, with 3ft. stroke of piston. The 
crank-shaft, below, has no fly-wheel, but is counter- 
weighted, aud the engine has no tendency to stop at 
one part of its stroke more than another. It can be, 
and often is, run at a piston speed of 1000 ft. per 
minute, and at the same time ran be almost instantly 
stopped when the tyre has reached the right diameter. 
The greatest accuracy is attained in the rolling, and 
more than one set of steel tyres has been sent out to be 
put upon the wheels without boring or turning. Indeed, 
it is to be regretted that the wheels are not ready for 
the tyres when the latter come hot from the rolls, so 
as to save heating them again. 

The whole works are on a large scale, and the faci- 
lities for handling heavy. weights are excellent. A 
railway of ordinary (4 ft. 8in.) gauge runs through- 
out the works, and this is interlined with a mid-rail 
giving a gauge of 2 ft. 3in. for trucks on either side. 
Of the cranes, one lifts 40 tons, its jib being made of 
heavy steel plates. Others have steam-engines on the 
crane pillar, and, besides all, the ever-ready force of 
water, at a pressure equal to 770 ft. head, is always 
available from the accumulator. Could the old Bolton 
millwrights of a former generation live again, what 
would they say to the works of their successors? and 
to what. may we not look forward in the future, when, 
as there is every reason to believe, manual labour will 
be wholly superseded in every branch of the iron and 
steel manufacture, when all the great metallurgical 
operations will be conducted entirely without smoke 
and with little noise, and when even our present 
cheapness of production shall have been cheapened 
beyond anything of which the most sanguine inventor 
has hitherto dreamed ? 


== 








Tue Iystirution or Civit Enoinerrs.—At a general 
meeting held on the 26th day of last June, the members of the 
Institution of Civil Engineers made several important amend- 
ments in the by-laws and regulations of their association, of 
which changes one desirable result will be the creation of a 
student class within the walls of the Great George-street 
College. It is provided that students on entering the institution 
shall not be less than eighteen years of age, and that, on com- 
pletion of their twenty-sixth year, they shall cease to enjoy the 
privileges of studentship. It is also provided, with scant 
liberality, that before a young man can become a student of the 
institution he must be, or at some time have been, a pupil of a 
member or associate of the institution, a provision clearly 
enacted for the personal benefit of existing members, rather than 
for the good of the profession or of society. Still it is some- 
thing for the learned body to have discovered that they ought 
to have students under their roof, and make a show of educa- 
tional power. The step they have taken is a step in the right di- 
rection, and when they sball have caught their pupils, the author- 
ities of the college will, doubtless, take measures for their adequate 
instruction. At present, however, they seem to think that the 
students after paying their entrance fees may, without disad- 
vantage or scandal to the institution, be left to educate them- 
selves. The secretary’s circular informs us with official vagueness 
that, “although not specifically mentioned in the rules, it is con- 
“ templated to grant, under the control of the council, the use 
“ of the theatre of the institution to the students for supple- 
“ mental meetings for the reading and discussion of papers 
“ amongst themselves, and possibly also for the delivery to them 
‘* of lectures upon special subjects, the objects of such supple- 
“mental meetings being for the advancement in scientific and 
“technical knowledge ot the junior members.” As the council com- 
mit themselves to nothing by this meagre and comically insufli- 
cient programme, their secretary might as well have been directed 
to put in a word or two of intimation that, sooner or later, upon 
the occurrence of contingencies which it would be inconventens 
to state precisely, the authorities of the institution woul 
establish a system of examination, which should ascertain from 
time to time the professional progress of students, and put an 
end to a state of things which permits a man to write M. Inst. 
C.E. after his name who is as ignorant as any navvy about the 
principles of mechanical science. —The Atheneum. 
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THE SOCIETY OF ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Smr,—I am desired by the council to forward you a copy 
of the petition presented by this society to Her Majesty in 
Council, praying for a charter of incorporation, and I am to 
request that you will kindly insert the same in your next 
number. 

I am, Sir, your obedient Servant, 
Grorce W. Harris, 
Secretary. 
Society of Engineers, 6, Westminster-chambers, 
Victoria-street, S.W., 14th August, 1867. 





To the Queen’s most excellent Majesty. 

The humble petition of William Henry Le Feuyre, of 18, 
Great George-street, Westminster, civil engineer, president 
of the Society of Engineers, and of the undersigned mem- 
bers of council and members of the said society 
Showeth,—That your petitioners are the president and 

council and members of the Society of Engineers. 

That the society was established in the year 1854 for 
the advancement of engineering science and practice, and 
for the advancement of knowledge in regard to all matters 
relating to the pursuits of civil and mechanical engineers, 
and relating to those matters which constitute direct or 
collateral branches of civil and mechanical engineering, 
embracing within the objects of the society the proper 
construction and maintenance of all classes of works—such 
as roads, bridgis, railways, harbours, docks, embankments, 
waterworks, aiid works of navigation, and in relation 
thereto, and the art of constructing ships, the drainage and 
improvement of cities and towns, and utilisation of sewage 


“@rainaye water, the working of mines and the production 


of minerals, the use and control of gaseous matters, the use 
of electricity and telegraphs, the production of machinery 
and scientific instruments of all kinds, and other matters 
relating to engineering. 

That the society consists of various classes of members— 
that is to say, members, associates, and honorary members. 

That the class of ordinary members is limited to gentle- 
men who are or have been engaged professionally in en- 
gineering pursuits, and who are above twenty-five years of 
age. 

That the class of associates is limited to gentlemen of 
scientific attainments, or whose pursuits constitute direct 
or collateral branches of engineering. 

That the class of honorary members is limited to gen- 
tlemen of distinguished attainments nominated by the 
council. 

That the members of the society now exceed four hundred 
and thirty in number, and the society has gradually increased 
in numbers since its foundation, and the members have sub- 
scribed and collected considerable sums of money for carry- 
ing out the purposes of the society. 

That the well-being and usefulness of the society would 
be materially promoted if the same were created into a 
body politic and corporate by a charter of incorporation 
under your Majesty’s Royal Letters Patent, by the name of 
the Society of Engineers, with perpetual succession and a 
Common Seal, with power to sue and be sued by their 
corporate name, and with the other powers usually granted 
to corporations of a similar charater, and to be contained in 
such your Majesty Royal Letters Patent. 

Your petitioners, therefore, humbly pray that your} 
Majesty will be graciously pleased to grant to your peti- 
tioners your Majesty’s Royal Letters Patent, incorporating 
your petitioners and the other present members of the 
Society of Engineers, and such other persons as may be 
hereafter duly members thereof for the purpose aforesaid, 
and subject to such conditions, restrictions, and provisions 
as to your Mgjesty may seem meet. 

Aud your petitioners, ag igdety bound, will ever pray. 








TUNNELLING-MACHINES. 
To tux. Eprror or ENGINEERING. 


Sir,—We think that it isa matter of sufficient interest and 
importance to be mentioned in your paper, that.General Herman 
Haupt, of Philadelphia, United States, will’ arriverin’ ¥ngland 
on the 18th inst., and will be present at the annual meeting of 
the Cornwall Polytechnic Association, to be held at Falmouth, 
England, on the 23rd of August. He comes to Europe for the 
purpose of presenting his system of mining and tunnelling. We 
orward by this mail, to your address, one of the pamphlets we 
have published on the subject. 

You undoubtedly already know that General Haupt is one 
of the most eminent civil engineers in the United States, having 
had charge of many most important public works. He also had 
the entire management of the Bureau of United States Military 
Railroads, and was Chief of Construction and Transportation of 
the armies of the Rappahannock, Virginia, and Potomac. 

He regards his system of tunnelling with great confidence, 
and parties interested in regard to such matters will be glad to 
now that he can be consulted in regard to them. 

We are, your obedient Servants, 
BLANCHARD AND McKzan. 
8, Rue Scribe, Paris, August 13, 1867. 








CLEVELAND Surpsuitpinc. — Messrs. Backhouse and 
Dixon launched an iron serew steamer from their yard at Mid- 
dlesbro’-on-Tees on the 13th inst. ‘This vessel is 150 ft. long, 


22 ft. beam, and 13 ft, 6in. depth of hold. She is built with 
double bottom for water ballast, and_will be fitted with a pair of 
engines of 65 horse power nominal, by Messrs. Blair and Co., of 





Stockton-on-Tees. 





NEGATIVE SLIP. 


To THe Eprror or ENGINEERING. 

Sir,—The old, old question of “negative slip” still continues 
to “crop” up for periodical discussion, more or less animated 
and intense, with about the same regularity as are introduced 
all the old and, to many ordinary readers, mysterious explana- 
tions of this apparent paradox. 

The numerous learned theoretical disquisitions on this sub- 
ject, rarely supported by marked practical observation or ex- 
periment, must remind some of your readers of the immense 
amount of practical engineering force which was once wasted in 
overcoming a purely imaginary difficulty in steam locomotion, 
viz., the supposed want of adhesion of the wheel to the rail. 
From 1804 to about 1814 the ingenious plans of Trevithick, 
Blenkinsop, and Chapman, comprising projecting heads of 
nails, or bolts, on the periphery of the wheels, rack rails, and 
toothed wheels, endless chains, and, lastly, the walking 
engine with a pair of mechanical legs and feet, were 
all tried in succession, when, behold! it was then as- 
certained that the adhesion of the wheels with the rails on 
which they moved was amply sufficient to propel the engine 
even when dragging after it a load of great weight. The 
adhesion question probably caused a loss of ten years in the pro- 
gress of steam locomotion, and on the negative slip question 
many years of able and eloquent discussion and teaching, and 
especially by one (it may indeed be more truly said the one) 
amongst our engineer teachers and writers, who has done in- 
finitely more by his treatises, catechisms, &c., than any other 
living engineer to instruct the operative engineers of this 
country at a period (gone by, happily) when education of that, 
as of all other technical kinds, was so difficult to be obtained, 
has only left it (negative slip) in the most unsettled, undecided 
condition. The most plausible explanation, and that which has 
so deservedly been most generally aecepted, is that vessels of a 
certain contour of “run” invoke an artificial current after or 
following them by the constant effort of the water to fill up the 
canal made by the progress of the ship, thus, in a comparative 
sense, giving the screw a more dense resisting medium to pro 
in than that which opposes the ole being propelled. Another 
reason given by your evidently able engineer eee 
“ Helix,” of Greenwich, is, ‘‘ that a certain amount of ‘skin’ 
“ friction is likely to exist on the working face of screw-blades, 
“theeffect of which would be that 4 certain quantity of water 
“would be retained, and carried round by the blade, 
“ entering at the leading edge and gradually diminishing in its 
‘velocity towards the after portion, where it would escape. 
“ This, together with the centrifugal action, would produce a 
“stratum of water, constantly tending towards the periphery 
“ and after portion of the blade ina spiral direction, and, by its 
“ continued presence, would become a part of it, and conse- 
“ quently would have the effect of increasing the pitch of the 
“blade for the time being.” Many other explanations of the 
paradox have been given by standard authorities, none of them, 
however, more argumentative than the foregoing. But why (to 
use a homely expression) search for what we require in the un- 
likely places before we have searched the most likely and obvious 
places, for, with sincerely respectful deference, I venture to 
prove that a sound, practical, common-sense, and, therefore, 
convincing explanation of the aeeerent phenomena has been 
before the engineering world since 1853 at least. In his book 
of that year, Mr. Hann, then Mathematical Master of King’s- 
college, says: “ ‘The only rational way, in my opinion, of explain- 
“ ing it (negative slip) ig that which was given to me, in 1849, 
‘by my able and talented friend, Mr. Holland, one of the 
** Admiralty engineerse- He (Mr. Holland) explains that the 
“fore pars of the outer edge of a screw-blade strikes 
“ against .water at rest,.whereas the after part of the 
*: inde will, strike against water having a considerable 
“amount of motion, .and will, therefore, meet with less 
“ resistance than the fore part, the effect of this will be to 
“increase the pitch.” Abundant proofs of the simple truth of 
this explanation will present themselves to any unprejudiced 
mind not already decided in favour of either one of the studiously 
sought reasons first referred to. Is it not a well-known fact, 
that nearly all ships fitted with the “ Mangin” four-bladed 
screw have given negative slip, that the engines have been 
brought up several revolutions, that the force of resistance 
tending to increase the pitch has been so far successful in some 
instances, despite the best workmanship and proportions known 
to the trade, as to twist the blades round on their bosses td*the 
full amount of pitch permitted by the radial slots allowed for 
alteration if desired, and in other instances have not the bolts by 
which the blades were fixed to the boss been literally shorn off? 

Irrespective of modes of manufacture, and supposing it to be 
cast, blades and boss, solid together, place this daddy longlegs, 
gawky-looking Mangin ggrew, witli its small boss (hub) and long 
narrow blades, alongside of a Griffith’s of the same power, and it 
will require no great engineering science to discover how and 
why the blades of the former twisted themselves into a form 
of greater pitch, bringing up she speed of the , engines, of 
course, by absorbing more power, and finally, mystifying 
the tedentiator with apparent negative slip’; or haw and. why 
the latter, with its large boss, long attachment of the roots 
of the blades to the boss, and the reduced area of 
outer ends of blades, gives positive slip permitting the en- 
gines to get. away, and give out their full power. 

I have served in a ship which would invariably, when steam- 
ing full power in the smooth and tideless sea of the Mediter- 
ranean, apparently overrun the screw one knot per hour for a 
number Thee together; but finally, being of cast iron, the 
blades were fairly strained more than they could bear, and 
broke. Now, had this screw been of gun-metal, the chances 
are it would have stood the test, and to some peculiarity in 
the shape of the ship giving following current, or perhaps to the 
piling up of a strata of water on the screw-blade faces, or to 
some other theory, would have been attributed our undoubted 
(observed) negative slip. Assuming, for the sake of more 
clearly stating what there is further to be added (to this 
already, I fear, too long letter), that my remarks will have the 
effect of converting marine engineers to the views set forth as 
to negative slip, grounds for serious reflection theu suggest them- 
selves; for if half the valuable time and thought, which has 
been wasted in propping up the fallacious and impractical 


— 


theories (for all sound theories must be supported by practice) 
had feet he to utilising, or making the most of fir. Hol - 
Jand’s plain and rational explanation, we should before this time 
have discovered a metal for blades of screws which would be 
strong enough at a maximum thickness of, say, 1in., and fur- 
ther experiment would soon teach what pitch to give a screw in 
manufacturing it, so that it should just realise the pitch required 
when at work propelling its ship. If increasing the thickness 
of screw blades would proportionately absorb engine power re- 
tarding the speed of a ship, surely the reduction of their thick- 
ness must in a contrary sense liberate power, increasing the nett 
propulsive power of the whole oe ; 
hat has been already said here will, I amafraid, be sufficient 
to give grounds, if misunderstood, for calling my modesty in 
uestion. 
, Far be from me the presumption.of setting myself up as a 
teacher amongst marine eers, the me game of my 
calling having placed me in a.position where I had a great tield 
for observation of screw propulsion and its machinery. I have 
become a sincere convert to Messrs, d and Hann’s theory, 
and hence, so as to reap its full benefits, my suggestion of a 
metal, say Bessemer steel, plated with zinc (as suggested by 
Young in his book on the arr of ships’ bottoms), or even 
sheet brass brazed, for screw-blades, which finally I would fix 
into prominent grooves projecting from a or hub of some- 
what more than the usual diameter (well cored out); these 
rooves could be cleaned out exactly suitable for the steel-plate 
Blades, in any screw-cutting lathe, and mechanically to the pitch 
required. 
Yours very truly, 
ANONYMOUS. 
London, August 6, 1867. 








COLLIERY WINDING-ENGINES. 

We represent, on pages 130 and 184, a pair of winding- 
engines shown at the Paris Exhibition, by one of the first engi- 
neering firms of Belgium, these engines having deservedly earned 
the general approbation of professional visitors to the Exhibition. 
The works of M. F. Dorgée are at Boussu, near Mons, in Belgium. 
They were commenced some twenty years ago, and since the 
year 1849 have been under the management of M. A. Andry, a 
well-known mining and mechanical engineer, whose great ex- 
perience has been collected during the construction of an un- 
usually large number of important machines and works, M. 
Dorgées establishment is occupied with steam-engine and boiler 
making in general, with machinery for mining and metallurgy, 
and with sugar machinery. In all of these branches the wor 
have a considerable export trade, their principal customers being 
France, Holland, Spain, Russia, and Brazils. ‘The engines 
represented in our engravings are of M. Andry’s most recent 
design, the first pair of their type having’ been erected in 1862, 
at Hainaut, for the Société Charbonniéré du Grand-Bouilion. 
The steam cylinders of these engines are placed upon the top ot 
a cast-iron framing of sufficient height to allow for the length of 
the connecting-rod and crank between the cylinder and the main 
shaft, which latter is placed at the bottom, with its bearings 
resting upon the foundation plate. The framing being wider at 
the base, according to the demands of stability, this type of 
engines has obtained the name “ pyramidal.” It virtually con- 
sists of two pyramidal vertical frames connected at the top by a 
cross-girder or bridge, as shown in the front view. The cylin- 
ders are 354 in. in diameter, and 4 ft. 7}in. stroke. They are 
intended to work with a boiler pressure of three atmospheres, 
or 293 lb., and at a piston speed of about 236 ft. per,tiinute, the 
winding drums shaking 26 revolutions in that space of time. 
The winding drums have an outer diameter of 19 ft. 9} in., 
and are destined for working a rope of hemp 2132ft. in 
total length. Each engine is placed upon an independent sole- 
plate 10 ft. 10 in. in length, and 7 ft. in width. The engines 
are quite independent of the building in which they are placed, 
resting upon their own foundations, and being entirely self-con- 
tained in every respect. The building can therefore, be made of 
a comparatively light and cheap construction. It is 32 ft. 9in. 
square in plan, and 36 ft. high, The principal working parts of 
the engines are at the bottom, and accessible to the attendant, who 
can also get access to the cylinders, when wanted, by means of 
the cross bridge at the top. Each of the pyramidal frames is 
cast in two pieces, which are bolted to their common sole-plate 
at the bottom, and connected at the top by elliptical collars of 
wrought iron shrunk into recesses provided for them in both 
castings. ‘The cylinders are cast in one with their bottoms, and 
the guide-bars are carried upon a cross bracing cast on to the 
main framing. ‘The slide-valves are balanced and counter- 
weighted, so as to move very freely. The reversing gear con- 
sists of a link-motion worked by hand. ‘There is a steam brake 
peed consisting of a large wooden drum acted upon by a 

rake block, which is worked by steam from a small cylinder. 
All the valve-gear of the engines and brake are under the con- 
trol of the attendant placed at the bottom of the engine-house 
in a very convenient position for overlooking the entire opera- 
tions and the principal working parts of the engine. We have 
only to add that the engines exhibited at Paris are: of a work- 
maaship which, even to the scrutinising eye of engineers accus- 
tomed to British machine-making, must appear first-rate. Both 
in regard to design and execution, these engines are far above 
the average of Continenta) engineering ot the present day. 








Bessemer Rams in France.—The Northern of France 
Railway Company has ordered 600 tons of Bessemer steel rails, 
at 141, 3s, 4d. per ton, from the Terre Noire Works. Deliveries 
are to be made at La Chapelle. The production of Bessemer 
steel generally in France has greatly increased of late years. 
In 1863 this production amounted to 1856 tons, while in 1866 
it had risen to 10,790 tons. 

Rats 1x Hottanp.—Contracts for two lots of rails of 
5000 tons each have just been let for the Dutch State railways. 
The first lot was let to Messrs. Hopkins, Gilkes, and Co., of 
Middlesboro’, For the second lot the tenders submitted by 
Messrs. Hopkins, Gilkes, and Co. and the Teeside Ironworks 
Company were identical. ‘ile other English competitors’ for 
the contracts were Messrs. Bolckow, V«ughan, and Co. 
(Limited); Messrs. Guest and Co.; and thie Ebbw Vale 


Company. 
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COLLIERY WINDING ENGINES, AT THE PARIS EXHIBITION. 
DESIGNED BY M. A. ANDRY, AND CONSTRUCTED BY M. F. DORGEE, ENGINEER, BOUSSU. 
(For Description, see preceding Page.) 
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re ISHER’S ANNOUNCEMENT. Cleveland Institute of Engineers, the Civil and | the practice of bolting all the machinery of a powerful 
— Mechanical Engineers Society, and associations of| traction engine to the boiler must be abandoned, 


wertisements cannot be received for insertion in the cur- 
aa later than 5 p.M.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under 
and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 87, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau @’ ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 
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THE SOCIETY OF ENGINEERS. 

Arrex opposing the grant of a royal charter to the 
Society of ss the Institution of Civil Engineers 
have gone still further, and opposed their application 
to be registered under the Companies’ Act of 1862. 
It will not be forgotten that the sole privileges sought 
by the Society of Engineers, which has now borne 
that name since 1854, are those of the right of suing 
and being sued, and of acquiring and holding property 
of a moderate annual value, nor that these are the 
sole privileges enjoyed by the Institution of Civil 
Engineers in virtue of its own charter of incorporation. 
It is apparent, too, to every one who reflects upon it 
that the Institution cannot have derived one jot of 
public importance from the mere fact of its possession 
of a charter for these moderate pecuniary privileges. 
Its position has been made solely by that of its members 
collectively, and by the value of its proceedings ; and 
its funds, so far as this its position before the public is 
concerned, might just as well lave been managed by 
trustees in their private names, this being a matter 
solely of convenience or otherwise. Nor would the 
Society of Engineers derive any real importance from 
its possession of a charter. It would continue to be 
measured, as now, by the standing of its members and 
by the character of its proceedings. In the petition 
of the Institution, which we printed last week, it is 
urged that the granting of a charter to another society 
having the word “ Engineers”:in its title would 
create confusion in the minds of the-public. So ‘far 
from this, the existence of any number of such charters 
could produce no effect whatever in the minds of the 
public, unless they imagined, as some ignorant persons 
still suppose of patents for inventions, that they are 
special marks of royal favour. Indeed, a patent for 
an invention often. confers very great powers, and 
always confers an absolute monopoly of the matter 
thus protected, whereas the charter of a learned body 
should not be supposed to confer any monopoly what- 
ever, unless, in consideration of its extraordinary im- 
portance to the public, it be empowered to institute 
examinations and grant degrees, without which none 
should practise or in any way exercise for profit the 
functions of the profession to which such learned body is 
related. The Institution, of course, has no powers of this 
kind, nor would they ever be granted if applied for. If 
any confusion in the public mind could arise as to the 
distinct character of the Institution of Civil Engineers 
and the Society of Engineers, it would proceed, not 
from any consideration of a charter, but from the very 
fact of the public existence of the respective bodies 
under these names. If the Institution is to be pro- 
tected in its assumed monopoly of the term “Engineers,” 
it should have power to prevent the assumption of that 
term by any other body. But it has no such monopoly, 
aud ca. have none. The Society of Engineers will 
continue to exist under that name, and no other, 
whether it obtains a charter or not ; and whatever con- 
fusion may arise with those who cannot learn to dis- 
tinguish between it and other engineering bodies must 
continue as before. Besides there are already—most 
of them, too, long established—the Institution of 
Mechanical. Engineers, the Institution of . Engi- 
neers .in Scotland, .the -Institution of Engineers in 
Ireland, the South Wales Institute of Engineers, the 





engineers in Liverpool and nehester, all of them 
often before the public with all the publicity of meet- 
ings, reports, printed transactions, addresses, news- 
eee notices, &c. Yet the Institution of Civil 
ineers cannot ask that any one of these societies 
shall be compelled or requested to change its name. 
The opposition of the Institution is an unworthy at- 
tempt to maintain a fictitious monopoly which certain 
members of its council affect to set up for it, and 
which we are sure cannot have the sanction of its pre- 
sident. It is an attempt to carry out the policy of a 
great professional trade’s union, as distinguished from 
an association of high-minded professional gentlemen. 
Although this opposition may cause inconvenience to 
the Society of Engineers, it will not in the least affect 
their existence, their title, their position before the 
public, nor ultimately, as we believe, their acquisition 
of the necessary and very moderate powers for which 
they have applied to the Privy Council. 








THE WATERWITCH, THE VIPER, AND 
THE VIXEN. 

Tue following Table will show at a glance the results 
of the series of trials just concluded in Stokes Bay, of 
the jet-propelled vessel Waterwitch and the twin- 
screw vessels Vixen and Viper. The Waterwitch has 
done still better than on her former trials, first reported 
in our columns, although she is still beaten by the 
twin-screw sbips, after allowing for every difference 








of displacement, horse power, &c. : 
a Viper. Vixen. 
Length between perpen- , 

——_ o 162 ft. 160 ft. 160 ft. 
Tonnage ... «++ .| 777 tous. | 737 tons | 754 tons. 
Displacement... ... .../1235 tons, |1180 tons |1189 tons. 
Draught, forward ... 10 ft. 9in.| 9 ft. 1L in.| 9 ft. 10 in, 

* t eee eee} 11 ft. 8in.} 11 ft. 10 in.|11 ft. 11 in, 
Midship section ---| 347 sq. ft. | 336 sq. ft. | 331 sq. ft. 
Number of cylinders three four four 
Diameter of __,, «| 384 in. 82 in. 82 in. 
Stroke of pistons ..._ ...| 3 ft.6 in. | 1 ft. 6 in. | 1 ft. 6 in. 

>, 2 

Ce Se ge. | | Se 
Revolutions, mean ... 40.775 109 108} 
Nominal power 160 160 160 
Indicated ,, coe eee 777 652 658 
Speed, mean of six runs.../9.233 knots/9.475 knots|9.060 knots 

» half power... .../6163 ,, |7.883 ,, (7.847 4, 

Displacemt. co-efficient P 7 
< noe 351 438 874 
sinned ye? power...| 369 396 388 
idship co - efficient. 
Phen won od | 116 145 126 
<s half power... 122 131 131 














The hydraulic vessel, discharging her water ahead 
from one nozzle and astern from the other, took about 
twice as long to turn as the twin-screw vessels, viz., 
about 64 min. as ey pe with their 34. ‘The Water- 
witch had the upper lip of her discharge nozzles level 
with the water-line. All the vessels were from 1] in. 
to 13 in. more by the stern than they were designed 
for. We fully illustrated and deseribed the machinery 
of the Waterwitch nearly a year ago, and need not re- 
peat here what is already so familiar to our readers. 
Her machinery in the late trials worked without 
vibration,’ and it is certain that improvements may be 
made in the jet system, so as to take in the water from 
the bow instead of at the bottom, and to eject it right 
alt. In the present series of trials the Viper and 
Vixen have beaten the Waterwitch, but the defeat of 
ths latter is easily accounted for by the defective de- 
sign of the pumping machinery. 








PLOUGHING ENGINES. 

Tue old-fashioned 8-horse portable engine, with a 
pair of 6 in. cylinders, and’ worked at 40 1b. boiler 
pressure, sustains a strain of about one ton alternately 
to and fro at the point where the cylinders are 
fastened to the boiler. The 12-horse ploughing 
engine, with a pair of 7}in. cylinders worked at 
120 lb., sustains, at the same point, a strain four and a 
half times greater. It is not so long ago when we 
had railway locomotive engines taking the whole 
draught of the train from a plate rivetted to the fire- 
box casing, but it is now generally admitted that 
the boiler has quite enough to do without throwing 
extraneous work uponit. Where traction and ploughing 
engines are put, as they now are, to hard work, the 
bolts fastening the cylinders, brackets, and other parts 
of the boiler are often, if not constantly, leaking, and 
to make good a steam joint of this kind is always 
attended with difficulty. We find sufficient evidénce, 
after a somewhat extended inquiry, to convince us that 








and the sooner the better. Locomotive engineers now 
make the boiler quite distinct from everything else, so 
that both the boiler and machinery (or, technically, the 
“ engine”) may be worked quite independently of each 
other. 

In working the plant of the Herefordshire Steam 
Cultivating Company, Mr. Smith, the manager, has 
experienced, and that far too often, the difficulties 
attending the present mode of fastening all the work- 
ing. parts of ploughing engines to the boilers. His 
design for p ing engines, which we published 
neatly a year’ ago, is certainly the most sensible yet 
proposed, and we are in a position to know that the 
very first agricultural engineers in the kingdom concur 
in this.opinion. As in Howard’s engines, there is a 
stfong~ independent frame; but, unlike Howard’s 
engines, all the working parts are bolted to this frame, 
the cylinders beneath the boiler, locomotive-fashion, 
while the gearing is incomparably more direct and 
simple than that of-any agricultural engines of this 
class herétofore made. Not, perhaps, the least of the 
advantages of this arrangement is that of leaving room 
on the top of the boiler for that stranger to ploughing 
engines, a steam-dome, and no engines need it more. 
The water supplied to these engines is commonly any- 
thing that can be got from a puddle or a ditch, and the 
engine is hard worked, so that the knocking out of a 
cylinder-cover now and then is nothing to be wondered 
at. No engines need steam-domes and scum-cocks 
more than ploughing engines. So far, too, except 
upon the wae as system, it has been the custom to 
work ploughing engines in pairs, alternately with each 
other, one resting while the other is working. This 
system will soon be displaced by that of double engines 
in constant action, when the strain upon the fastenings 
of the working parts to the boiler will cause even 
greater difficulties than ever. 

There is no branch of mechanical engineering which 
now promises such a splendid future as steam farm- 
ing. If, as must yet be the case, the 12,000,000 
acres of arable English land be cultivated by steam, 
and a pair of engines can do 2000 acres a year, 6000 
pairs of engines and sets of tackle will be required for 
the whole area. It is most important, then, that the 
best experience and first-rate talent should be directed 
to the design of these engines, and we have given our 
reasons for preferring the system of separate boiler 
and working parts having no other necessary connexion 
than the steam-pipe itself. 








THE WILSON FURNACE. 

Since we wrote last week, we have had an oppor- 
tunity of seeing the Wilson furnaces now working at the 
Bolton Iron and Steel Works. They are considerably 
improved in detail beyond that which we illustrated 
last year as working at Milton. The inclined fuel 
plate is now made so that it may be rocked slightly on 
trunnions to assist in bringing down the coal, the 
bottom plate where the clinker from -the burnt coal 
accumulates is made in two halves, hinged so that (a 
plate having been previously shoved in to prevent the 
descent of coal) the clinker may be dropped into the 
ash-pit, and open water-boshes are introduced in the 
furnace front to lessen the radiation of heat, the steam 
— these boshes passing in and burning with the 
uel. 

The furnace is absolutely smokeless, and the coal is 
completely consumed, excepting of course its mineral 
constituents forming clinker, which is all that has to 
be raked out and wheeled away. The heat in the 
puddling-chamber is a mellow bath of gas completely 
covering the iron at all points. The working of the 
furnaces is carefully noted and registered every day, 
and the records in Messrs. Hick, Hargreaves and Co.’s 
office are already remarkable for their extent and for 
the extraordinary results which they disclose. These 
results are even astonishing for the small quantity of 
coal used in puddling grey and mottled iron, and also 
for the high yield of the iron. ‘Thus on Friday last, 
No. 15 furnace was charged, in the twenty-four hours, 
with 5096 lb. ofiron, and consumed but 5036 lb. of coal 
of ordinary quality, as used in the other furnaces, being 
even less than a ton of coal to the ton of iron, instead of 
30 cwt. or more, as in other furnaces. It must be stated, 
however, that the Wilson furnace has a heating cham- 
ber at the back, for pigs, as used in the American 
puddling furnaces, and that considerable heat. is saved 
in this way. The yield, too, is remarkable. The 
5096 lb. of pigs gave 4826 1b. of puddled bloom and 
150]b. scrap, or 4976 |b. of iron out. Of course a 
proportion of. the ‘fettling was taken..up,in, the iron, 
andthis is not resend. But’ in every. respect: a 
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smokeless puddling furnace, which is easier worked 
than the old kind, and which takes but a ton 
of coal to a ton of pigs, and gives a ton of blooms 
to 21 ewt. of pig, or possibly less, is a vast 
improvement upon anything yet known in the ordi- 
plant of forges, and deserves to be at once 
peas i widely known and to be carefully studied. The 
furnace is, of course, somewhat more costly than those 
on the old plan, ring 13 tons of castings instead of 
10 tons in ordinary furnaces, and having parts re- 
uiring careful fitting and adjustment, requiring 
bs more brickwork at the firmg end. But the saving 
of a ton of coal or more a day, and a considerable in- 
crease in the yield, and a probable improvement in the 
quality of.the iron, to say nothing of the absence of all 
smoke, would of course soon compensate for the greater 
cost, even if it were very much greater than itis. A 
working drawing of the perfected furnace is ia course 
of preparation for our columns. 


TRIAL OF BURGLAR-PROOF SAFES IN THE 
PARIS. EXHIBITION, 
(rom our Special Correspowlen.) 
Paris, August 13. 
Tux trial of the burglar-proof safes of Mr. Chatwood, of 
Bolton, and of Mr. S. F. Herring, of New York, or, as our 
American friends like to call it, “the great contest of American 
“ versus English safes,” has commenced at last in the British 
testing-house at the International Exhibition. The terms and 
history of the challenge we have already published, but it may 
be as well to refer to them in a few words before proceeding to 
report upon the trial itself. Mr. Herring exhibited 4 safe upon 
which he posted a challenge offering to test it against any 
other safe in the Exhibition. Mr. Chatwood accepted this 
challenge, and an agreement was drawn up to that effect. Mr. 
Herring then declared that his safe was not really burglar- 
roof at all, but simply fireproof; but that there was a 
urglar- box inside his safe, which was the article 
meant, if not named in the challenge. The appearance of 
these after-declarations created a somewhat unfavourable 
impression against the American safe-maker, if not against his 
safe, which occasionally manifested itself during the trial; but 
the jury certainly tried to do all in their power to maintain the 
balance as even as circumstances would ajlow. The jury was 
chosen by the two competitors, Mr. R. Mallét and Mr. R. F. 
Fairlie having been proposed by Mr. Chatwood, and Mr. Holmes 
and Mr. Pickering representing Mr. Herring’s interest. These 
tour gentlemen had chosen M. Paul Douhot, engineer of the 
firm of Qail and Co., of Paris, as their fifth member, and as 
their president; and Mr. W. T. Hoyle, secretary of the Whit- 
worth Company, acted as secretary to this jury. The jury met 
at 11 A.M. to day, after the —, arrangements had been 
completed ; then the sham burglars were introduced, three in 
number on either side. They were some of the best workmen 
that could be mustered in England, America, and Germany. Mr. 
Chatwood had brought one of his foremen and a workman from his 
shop ; the third man, a foreman at Messrs. W. and J. Galloway 
and Sons, in Manchester, bad volunteered his services on the day oi 
the trial. Mr. Herring had sent expressly to America for a cele- 
brated safe-breaker, who was assisted by a man described as 
particularly expert at picking locks; and the third, also a yolun- 
teer, was the foreman of an Austrian exhibitor of safes, who 
had a very intimate acquaintance with the construction of 
Chatwood’s safes, having been in the Exhibition ever since its 
opening, and repeatedly examined Mr. Chatwood’s drawings and 
details of construction, which are exhibited without reserve. 
These six men, combined in the two respective groups, were an 
interesting match, although the unequal nature of their capa- 
bilities somewhat lessened the interest of the trial. Mr. Chat- 
wood had in his favour the calm and. business-like method of 
his foreman, and an extraordinary amount of skill on the part 
of Messrs, Galloway’s man in the use of his hammer, which 
attracted the just admiration of every one present. On the 
other hand, Mr. Herring’s safe-breaker showed much judgment 
and experience, assisted, as it was, by the correct knowledge 
of the Austrian foreman. The personnel having been mustered 
on both sides, the tools were brought forward. Mr. Chatwood’s 
men had their tools packed in a neat small leather portmanteau. 
The contents were the well-known serrated wedges used by expert 
burglars, some levers screwed together in short lengths so as to 
pack up easily, a small hand hammer and a block-tin hammer, 
which gives ‘no ringing noise in striking. Against this the 
Americans brought in a sledge hammer, the exact weight of 
which bas not yet been ascertained, but which may have been 
somewhere about 281b, There were several levers and crowbars 
5 or 6 ft. long, and a complete drilling-frame large enough to in- 
close the entire safe, and to insert the ratchet brace for drilling. 
Last, but not least, came some steel wedges of an enormous size. 
Call these burglar’s implements! The jury immediately objected 
to the employment ot this portable blacksmith’s shop, and the 
sensible *guggestion was made to allow equal weight, and a 
maximum t implements only on each side. This, however, 
could not be adhered. to, since the American too.s Were not pre- 
red for such a condition, and all parties, anxious, to see the 
trial through, agreed to allow the heavy American tools to be 
used, with the exception aly of some of the very large wedges. 
The ju allowed the sledge-hammer to the Americans, reserving 
to Mr. Chatwood the right to use a similar one if he thought 
, although it changed the = om of bor 
was wise on the of the jury, since it has been prov 

Loge trial itself, ant without sledge-hammers the trials 
have lasted much longer than anybody would have cared 
to witness the operations, except perhaps Mr, Chatwood and Mr. 
Herring. The operations sor gga nA a P.M. ws was 
clear s each safe rese for the workmen and the 
Pg eam ascreen. In front of the latter Mr. 

watch-maker 


divided. b; ; 
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street, placed one of his beautiful chronometers for taking the 





time occupied the different operations. A piece of woot, 
sufficiently small to be enclosed in the little box inside M*- 
Herring’s safe, was put into this latter box, and a piece o 
similar size was put into Mr. Chatwood’s safe; but Mr. Chat- 
wood would not put his block into the small box inside his safe, 
as he declared that the contest was between the two safes, and 
not between a series of boxes hidden one within the other. Mr. 
Chatwood’s workmen commenced by applying their small wedges 
to Mr. Herring’s safe, while Mr. Herring's men tried their 
ehance at drilling through the door im front of Chatwood’s 
lock, The did their work expeditiously, al- 
though the want of acquaintance with the details of Mr, 
Herring’s construction eaused some loss of time, the 
workmen attempting to drive in wedges at a place where the 
outer plate of the door overlapped the other part, and could have 
been removed by a cross-cutting chisel, s0 as to allow the im- 
mediate insertion of the wedge. In spite of this drawback, 
however, Mr. Herring’s safe was completely thrown open in 29 
minutes. The audience cheered, and Mr. Herring called out 
that this was only the firepreof part of his safe, to which the 
English workmen replied by knocking out all the drawers and 
shelves of the safe and throwing them out on the floor. Mean- 
while the workmen at the other side had erected their drilling- 
frame, and worked the ratchet-brace, but without success. 
The drill touching the spiegeleisen, which is behind the outer 
of Chatwood’s safes, refused to cutyand the work had to 
given up as impracticable. They also tried to pick the lock 
and so apply steel screws and punches to the door, but they 
made no progress in that direction, and had to give up all idea 
of forcing the door. As far as the trial had gone on with real 
burglars’ tools, it had lasted till 3.45 p.m. After that the 
sledge-hammer came into request. Mr. Herring’s men com- 
meneed the attack upon the dovetailing at the corners of Chat- 
wood’s safe by driving in chisels with the sledge. Mr. Chat- 
wood then requested that his men should also be provided with 
a sledge-hammer for breaking the small box which contained the 
wood block, and this was at once agreed to by the jury. The 
hammer was brought in at 4p.m., and then an amount of bat- 
tering begari at each of the two safes, which will be remembered 
for some time by every one present. The fragments of chisels 
and wedges were flying about the room, and the din was so 
terrific that crowds of spectators collected outside. “ This is 
not burglar’s work,” somebody remarked; “the police would 
soon stop such a ewy-nys, But the police in the Exhibition 
had quite enough to do to keep off the people attracted by the 
noise, and, as usual, they were courteous enoagh to hear nothing. 
The work went on for about half an hour. ‘The English work- 
men had the disadvantage of working upon a very small 
surface, as afforded by the door of the small box, en- 
closed as it was inside a large chest, which prevented a fair 
blow from being struck in any direction. Here the unusual 
skill of the striker proved of great value; his blows very rarely 
missed, although they were sometimes applied in the most try- 
ing positions. At Chatwood’s safe the manual skill was less; 
bat the men, knowing every joint and every pin, made steady 
progress, step by step, all parts being perfectly accessible for 
their operations. The attack was made upon the side of the 
safe next to the lock of the door; the dovetails were wedged open 
singly, and each of the connecting studs binding t!e cuter plate 
to the inner structure was cut through by itseif with large 
chisels, At 4.35 p.m. the outer plate of Chatwood’s safe was 
removed entirely, and the spiegeleisen laid bare. In this form 
spiegeleisen, as is well known, has no resisting power, on account 
ot its brittleness, and it therefore took a short time only to knock 
off this material with the crowbars, so qs to arrive at the inner 
plate of Chatwood’s safe.' The same operation was repeated on 
this latter, and at 5.5 p.m. a ridge was gpened through which 
the ashes and other powdery substances forming the protection 
against fire commenced to fall out. Is took half an hour more 
to open up a crevice at the side of the door, through which the 
paint of the interior could be seen, = the peculiar construction 
of the bolts prevented all possibility of widening that breach, 
and the work had to be recommenced at the other side. The 
progress with Mr. Herring’s safe was of a different character. 
Phe box was fastened inside the safe by an angle-iron girder, 
which had to be cut through to get access to the front-plate of 
the door. Behind this the box itself consists of a thick front- 
plate, tied to the back,plate by a great number of steel bolts, 
about lin. diameter each, and rivetted in with countersunk 
heads. Behind the front-plate there is a construction some- 
what resembling the plan of the Chalmers target, viz., a series of 
steel plates put on edge, and having their interspaces fifted with 
franklinite iron, which is very nearly the same~ material 
as the German spiegel, only made of American ore. The 
connexion between the front and back plate of Herring’s box 
came out to great advantage under these circumstances, since 
the smallness of the surface exposed to the attack, and the close 
proximity of the strengthening points, afford no proper workin 
space nor leverage for the tools. This, however, is easy enoug 
with so small a box as that inclosed in Mr..Herring’s safe, while 
it is doubtful whether a larger safe of the same make -would 
allow anything like the proportionate strength of connexions. 
At 5.50 p.m. the workmen on both sides were allowed to rest, 
and operations were: recommenced at 6.35. At 7.15 the 
outer plate of Herring’s box was thrown off, and wedges 
were immediately inserted to force open the rest of the door. 
Daylight was immediately afterwards visible in the small box 
of Herring’s safe, and it would have been possible to remove 
small valuables, such as coins} from this chest through the 
crevice mé@e, The want of a larger wedge was felt towards 
the end of this operation, and the suggestion was made to allow 
Mr. Chatwood’s men one wedge of a size similar to those which 
were used on the other side. This, however, was not carried 
out, as Chatwood’s ‘safe had been broken into and the block of 
wood removed from it at that time,’7.25'Pp.m., the men having 
removed the side plate entirely, and cut a hole into the thin sheet 
iron plate which forms the inside skin. The hole was just large 
enough to insert the hand and pull out the small wood block, 
but there was no access to any one of the drawers in Chatwood’s 
safe, nor would it have been feasible to get at the block it it had 
been placed in the inside chest without expending a very con- 
siderable amount of further time and labour. Mr. Herring’s 
safe being by this time so nearly destroyed that it a to 
be the work of a few minutes only to the small open, 





f block in his safe proper, makin 





't was resolved to complete this operation on the following day 
The trials were consequently adjourned at 7.40 p.m. 
Parts, August 14. 

The jury met at 11 o’clock this morning, and, after delibera- 
tion, called upon Mr. Chatwood’s men to com their work, 
which was done in three minutes. This is only one of a series . 
of tests which these safes are to undergo, and it will be ac- 
knowledged by every competent man that it was not of a very 
scientific character. ‘lhe résumé stands simply as follows: The 
two safes were both “third-class bankers’ safes” according to 
the maker's catalogues. They had each a small separate compart- 
ment inside the safe proper. Mr. Chatwood deposited his wood- 
no use of the inside chest. 
Mr. Herring deposited his wood block in the small chest within 
his sate. Mr. Chatwood’s men were skilful, but unacquainted 
with the exact construction ; Mr. Herring’s men showed less 
manual dexterity, but an intimate acquaintance with the con- 
struction of Chatwood’s safe. The tools of the English work- 
men were proper burglars’ tools, while the tools of the 
American workmen were boiler-maker’s implements of full size, 
and intompurably heavier than the others, including even the 
sledge-hammer given to the English workmen at a later hour. 
Under these conditions Herring’s safe was opened in 29 minutes, 
and the contents of it thrown out to the public. Chatwood’s 
safe proper had a hole made in its side in 4 hours 85 minutes 
working time. Herring’s small box inside the safe was com- 
pletely broken = within 4 hours 43 minutes working time. 
+ ap small box inside the safe was not opened at all in 
this trial. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Forthcoming Meeting of thé British Association'at Dundec.— 
The arrangements for the meeting of the British Association 
Sept. 4th, at Dundee, are being hastened forward with great 
energy by the local committee. Not satisfied with the lodging 
accommodation available in the town, they have persuaded tie 
Caledonian and North British Railway Companies to run morn- 
ing and late evening trains between Dundee and Perth, Coupar- 
Angus, Arbroath, St. Andrews, and Coupar-Fife. Such trains 
will, of course, be suitable also for the ordinary residents in 
those towns. Among the items of interest that lie immediately 
outside the real business of the meeting, 1 may mention that 
there is to be an agricultural show open tor two days; there is 
likewise to be a dinner given by the town council to the office- 
bearers, and some 200 of the most distinguished members of the 
association; and besides the entertainments by the Earl of 
Airlie and the Earl and Countess of Strathmore, previously 
mentioned, the town council of Arbroath gives an invitation to 
100 members; and the town council of Montrose, the Natural 
History and Antiquarian Society of the same town, the Univer- 
sity of St. Andrews, Lord Kinnaird, Sir David Baxter, Bart., 
and others, are to dispense hospitalities on the occasion. All 
sorts and conditions of people, and many organised bodies, are 
straining every nerve to make the Dundee meeting an agreeable 
one to the savans who wend their way north next month. It is 
confideatly expected, if not even finally cetermined, that Profes- 
sor Tyndall will deliver a scientific discourse tu a vpecially- 
convened meeting of the working men of Dundee. His dis- 
tinguished colleague in the Royal School of Mines, Professor 
Huxley, did such a thing at Nottingham last year, and established 
a precedent that might well be remembered in connexion with 
future meetings. The evening discoursee to members of the 
association are to be delivered by Mr. A. S. Herschel and Mr. 
A. Geikie, the eminent geologist, and local superintendent of the 
Scottish Geological Survey. In selecting the presidents of 
sections considerable deference is this year paid to Scottish 
science. The Mathematical and Physical Science section is 
to be presided over by Professor Sir William Thomson; and the 
sections of Geology, Chemistry, and Mechanical Science are to 
have as presidents, respectively, Mr. Geikie, and Professors 
Thomas Anderson and Magquorn Rankine, both of Glasgow 
University. If all the sectional presidents acquit themselves as 
well as the one last mentioned can, the work will go-on syste- 
matically, expeditiously, and instructively. 

The Yacht Fiona again.—Since the famous clipper yacht 
America competed with Britishers, in 6ur own waters, there has 
never been anything in the shape of a yacht, under 100 tons 
burthen, capable of standing against the famed Fiona. At 
the {Royal Albert Yacht Club regatta, last week, the Fiona, 
78 tons, won the race for Earl Vane’s prize of 501., and that for 
the Albert Cup. In the latter she was beaten by the Oimara 
165 tons, but allowing for difference of tonnage she was declared 
the winner. These are both Clyde-built vessels ; Fife, of Fairlie, 
being the builder of the Fiona, and the Oimara being built: by 
Steel and Co., of Greenock. People in the Clyde ports are 
naturally much elated at this great success. 

New Steam Ferry Boats.—A dreadful catastrophe having 
occurred two or three years ago at one of our ferries, to wit, the 
drowning of about twenty persons who were crossing the Clyde 
in an ordinary rowing boat, a steam ferry boat of greater capa- 
city and safety was put on the station in December, 1865. ‘This 
has proved so suceessful that the Clyde Trustees have just had 
another constructed for passengers only, and to ply in the har- 
bour, and one for passengers, carts, &c., to ply at Govan. The 
former has been constructed by Messrs. Howden and Co., of 
Glasgow. It is an irom vessel with three water-tight compart- 
ments, and is 37 ft. hy 12 ft. wide, and can carry fifty 
passengers ata time, The boiler is of the upright tubular sort, 
33 ft. im diameter, and the machinery consis's of two 6 in. 
cylinders with Qin. stroke, together with the cr \!-k and: pro- 
peiler shafts so ¢onstructed and arranged as to give a teed of 
300 revolutions per minute. There are two propellers—one at 
each end, and carried on the same shaft, and they turn in re- 
verse directions, both acting simultaneously in propelling the 
boat. The speed is about 43 miles an hour, but this is in excess 
of what is required, and so the boat has enough of momentum, 
by the time she is halfway across the river, and the engines are 
then —_— Her speed is about twice that of the 1865 struc- 
ture, and at the same time burns only about one-half of the 
fuel. If we mistake not, the features of novelty in this boat 
were suggested some years ago by Mir. James R. Napier. 

The steamer for the Govan ferry was built by Messrs. Simons 
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and Co., of Renfrew, from designs by Mr. Duncan, the trustees’ 
engineer. Her dimensions are 45 ft. by 29 ft. in the centre, and 
12 ft. at each end, and depth of 34 ft. amidships, Ample room 
is afforded for two carts and fifty or sixty persons; and then, in 
order to have the weight equally distributed, the boiler is on 
one side and the machinery on the other. It should be 
mentioned that the machinery consists of a non-condensing 
high-pressure engine of two 10 ih. cylinders with 12 in. stroke 
By means of a pinion on the crank-shaft the propelling or chain- 
wheel is driven, and on the periphery of this wheel the working 
chain travels, the ends, of course, being made fast to the shore; 
and by these appliances the vessel is passed from side to side. 
Auxiliary steam power is employed in the lifting and lowering of 
the hinged entrance gangways at the ends of the vessel, and the 
exhausted and waste steam from the boiler and main engine are 
sent into the water, so as to avoid the possibility of frightening 
horses on board. Both of these boats have been experimented 
with to the satisfaction of the Clyde Trustees. : 

Lighthouse Inspection Trips.—The annual visit of inspection 
to the several lighthouses in the Firth of Clyde was made recently 
by the Lord Provost of Glasgow and the other trustees, “' assisted” 
by a large party invités. The splendid and well equipped High- 
land steamer Gael was employed on the occasion. The Lord 
Provost of Edinburgh and his co-trustees have also just had their 
“ outing” among the northern lighthouses, even unto the 
Orkney and Shetland Islands; and now, on the part of the 
Government, and to see, we suppose, that the other inspectors hae 
done their duty properly, the deputy-master, Captain Arrow, 
and several other elder brethren of the Trinity House pay the 
Clyde a visit in the steam yacht Irene. They have done the 
Irish coast and part of the English, and are now on their way 
round the coast of Scotland, and will conclude their pleasant 
annual holiday by a run down the east coast of England. 

Shipbuilding News.—Messrs. J. and G. Thomson the eminent 
shipbuilders of this city, have just concluded a contract with 
Messrs. Burns and Mclver for a first-class screw steamer of 
2500 tons for their Atlantic service. She is to be named the 
Samaria, and is to be ready early next season. It is announced 
that Messrs. Scott and Co., the well-known Greenock and St. 
Nazaire shipbuilding firm, are able to resume work. This must 
be good news for Greenock. Provost Grieve, of that town, has 
given them orders to build an iron sailing ship of large dimen- 
sions for him, and this will doubtless give employment to a num- 
ber of men who are now out of work. 

Death of a Pupil of Telford.—Mr. Alexander Gibb, C.E., a 
pupil of Telford, the eminent engineer, has just died at Aber- 
deen. Soon after completing his apprenticeship, he entered into 
partnership with his father, an extensive contractor, and the 
firm of John Gibb and Son constructed many important works 
all over the kingdom. Among them may be named the Broomie- 
law Bridge of this city, and the Dean Bridge, in Edinburgh. 
Mr. Gibb himself was the engineer of the various lines of railway 
entering Aberdeen, and with the public life of that city he was 
intimately connected for upwards of forty years. One who is 
given to hero-worship likes to get back to the life of a t 
engineer, even though it be through the death of one of his 
gifted and esteemed pupils, as Mr. Gibb was. 








A Hor-warer Borrte Expxiosion.—Mr. Fletcher, the 
engineer to the Manchester Boiler Association, gives some space 
in his last report toan account of the explosion of a hot-water 
bottle used as a bed-warmer, and by which — achild was 
killed, and two persons seriously injured. The bottle was of 
earthenware, of about a quart capacity. It had been put to 
warm a bed on a previous occasion, when the cork had been 
tied in with a waxed end. When the bottle was wanted 
again, instead of being emptied and refilled with hot water, it 
was put, tightly corked, into the oven of a kitchen range. In 
a short time a violent explosiori ensued, a corner of the oven 
door was split off, and the fragments of iron and earthenware 
thrown into the room with so much force that three persons 
were seriously injured, one of them, a child, dying the day after. 
This explosion in an engineering point of view is of considerable 
interest, and involves important principles. The explosion of 
household boilers is always attributed to the water supply being 
allowed to run short, and then suddenly re-admitted on to 
red-hot .plates, which is supposed to be productive of a wonder- 
fully disruptive force; while, with regard to explosions gene- 
rally, it is too frequently tliought that a gradual accumulation 
of steam is insufficient to produce the disastrous results atten- 
dant on them, which are therefore attributed to some sudden 
generation of pressure from the detonation of gases or other 
imaginary cause; while others again hold the opinion that no 
boiler can explode if suitably supplied with water, and that 
though it might rend, it’ would do so without violence, There 
is no getting away, however, from the facts of this explosion: 
its simplicity renders it most convincing. There was no pipe 
to suddenly re-admit the feed, as" in the case of the household 
boiler, on to the supposed hot plates, while the circumstances 
forbid the explosion’s being attributed to any other cause than 
quiet foternal premsene from the gradual accumulation of steam, 
which, it will be seen, did not quietly rend the bottle, but vio- 
lently exploded it. ‘This little incident supports the views ex- 
pressed in the Association’s report for January, 1867, relative 
to the explosion of household boilers, viz., that they were due 
simply to the gradual accumulation of steam, and might be pre- 
vented by an efficient saféty-valve. Cerone 4 

Tue Lonpon AND Noxrn-WestegNn Raitway.—The 
rolling stock of this company has cost 5,105,666/., and 70,000/. 
worth more is asked for by the directors. The passenger trains 
ran 5,239,733 miles in the first half of 1867, and the goods 
trains 5,677,300 miles, the total being at the rate of about 
21,500,000 miles yearly. The present stock of engines numbers 
about 1500. 

Gun Corron.—An explosion of gun cotton has occurred at 
Messrs. Prentice’s works, Stowmarket, but without personal 
injury, and without in any way interfering with the further 
operations of the factory. ‘The cotton was being dried, and was, 
it appears, over dried ; and itis given out in the papers that gun- 
cotton explodes at 170° Fahrenheit. This is a clear mistake, 
although the actual temperature of explosion is not perhaps jac- 
curately ascertained. 


INDICATED HORSE POWER. 
To THe Eprror oF ENGINEERING. 

Srr,—I have sometimes been inclined to doubt whether 
engines working with extreme expansion really do develop the 
power which is usually deduced from indicated cards, and I 
should like to inquire if any of your readers have ever calcu- 
lated their cards taking the . me of the piston at the different 
points of the stroke. The diagram below may illustrate my 
meaning more clearly. I have-not been able to calculate the 
speeds of the piston more accurately, and the error amounts to 
12.6 in 300, or about 4 per cent. 

Suppose an engine, one cylinder, 5 ft. stroke, 504 in. diameter, 
30 revolutions per minute, then we shall have 
Area of cylinder, 2002 square inches, say 2000 square inches. 





Speed of Cank-pin (f SaectaAS. ate 
Indicator card thus: crit See. ; 

Pn Rs 

3K 190 = 702 
5. B58 =2479.4 

850 = 3850 

410 =4838 

460 =5796 

/ 460 ' =6624 

410 =7175 

350 =8940 
253 9816.4 

90 = 3348 





10 | 189.8 


312.6 error 12.6 53568.8 
18.93 . 


Average pressure 
Usual Method: 
Area. —_ 
18.93 x 2000 x 500 _944 indicated horses. 
83000 





Now take 
10 | 53568.8 5357 x 2000 _ 99% indicated h 
5356.88 83000 
825 less 4 per cent. error above alluded to=312 horses, 
where 844 is the result by the usual method. This error, it 
seems to me, will always be greatest where the degree of ex- 
pansion in one cylinder is greatest. If Iam right, I hope some 
of our mathematical friends will kindly differentiate the speeds 
of piston, so as to eliminate the error which I have made. 
Your obedient Servant, 
Newcastle-on-Tyne, August 13, 1867. J. W. R. 








THE Moxry Market.—Money is now abundantly offered in 
the ye at 1 per cent., and there is every indica- 
tion of 4 continued increase in the supply.—Times City Article. 

Tae Companirs Act.—Considerable anxiety is expressed in 
the city lest in the hurry at the close of Parliament there 
should be a risk of the Bill for the Amendment of the Com- 
panies Act, of 1862, which has already passed the House of 
Commons, being thrown over to next session. A representation 
from a number of leading firms is therefore about to be ad- 
dressed to the Duke of Richmond, as President of the Board of 
Trade, calling attention to the fact that the existing paralysis of 
commercial enterprise is believed to be in a great degree attri- 
butable to the circumstance of many millions of capital invested 
in joint-stock securities beiag unnegotiable through the absence 
of the powers which the new bill would supply, and“ praying 
that every effort may therefore be made to pass the measure 
through the House ot Lords. 

Tue Pneomatic Dispatcn mv PAris.—The number of 
telegraphic despatches received at the central station in Paris 
has increased so considerably that the administration, finding it 
impossible to send them by porters in all directions to their re- 
spective destinations, has adopted a plan which is already in use 
for the transmission of letters. A continuous series of iron 
tubes, 65 millimetres (2#in.) in diameter, has been laid down 
from the central-office in the Rue de Grenelle St. Germain to 
the Hotel des Postes and back again to the Central-office. This 
continuous line. touches besides at the Cercle Impérial in the 
Rue Boissy-d’Anglas, then at the Grand Hotel, the Bourse, Hétel 
du Louvre, and the Hépitalde la Charité. ‘The despatehes to 
be sent off are put into a cylinder fitting loosely mts the ‘tube, 
but provided with a leathern disk which closes the vertical sec- 
tion of the tube completely. At each station there is a cistern 
of water and a reservoir of compressed air; the water, supplied 
by the town pipes, serves to compress the air, while the latter, 
rushing into the transmission tube as sodn as a communication 
with it is ope. drives the cylinder before it with extraordinary 
celerity. “Kach cylinder may contaim:as many as forty de- 
spatches, and a new one is sent off every ten minutes. 

Fire Prorecrion.—The Select Committee on FireProtec- 
tion recommend for all towns and places in the kingdom, 
governed by municipal corporations, local boards, &c., a general 
Building Act, to be similar to the Metropolitan Building, Act. 
They recommend fire-proof floors for dwellings situated over 
shops and warehouses, better means of escape from the roof in 
ease of fire, and further legislative precautions to secure a con- 
stant service of water under all.new Water Acts. Increased 
stringency in the regulations as to the storage of inflammable 
oils is reco no to be allowed to oils, petroleum, 
&c., having an igniting point as low or lower than tid degrees 

Botton.—The Lancashire and Yorkshire Company, the 
most prosperous of the large railway companies in the kingdom, 
has perhaps the worst station in England, at Bolton, a town of 
75,000 inhabitants. In construction, accommodation, and 





attendance, we have met with nothing so bad. 


NALDER’S GOVERNOR. 
To tae Epiror or ENGINEERING. 

Srr,—In your last impression you published an illustration of 
Nalder’s governor, of which you believe that it will answer well. 

I believe also that it will answer very well; and if you will 
allow me a little space, I will point out why it will answer better 
than all the usual governors, if it is rightly a 

A perfect governor, acting uninterruptedly on the throttle- 
valve or expansion-gear, must satisfy the following conditions; 

1. It must allow the engine to work with more or less power 
at the regular number of revolutions. 

2. It must restore the regular speed of the engine as quickly 
as possible, if it has been altered. 

8. It must, like all other contrivances, be as simple as pos- 
sible. 

The first condition is, in Nalder’s governor, perfectly satisfied 
the balls being at liberty to take an ition within the neces- 
sary range at the regular speed of the engine. This will be 
easily understood if it is remembered that the centrifugal force 
of the balls at a constant speed is in direct proportion to their 
distance from the axis of rotation, and that the deflection of the 
spring due to the centrifugal force of the balls is also in propor- 
tion to this force. If, therefore, the springs are calculated and 
set so as to be in equilibrium with the centrifugal force for the 
position in which the throttle-valve is quite open, and the engine 
should at once run faster, the centrifugal force will increase, the 
balls will bend the springs and shut the valve until the right 
speed is regained, when the balls will remain in their last posi- 
tion until a new deviation from the proper speed alters their 
position again. é 

This first condition is also satisfied in the parabolic governor, 
and in Farcot’s governor (illustrated in ENGINEERING of May 
10th, 1867), but not atall in Watt’s and in Porter’s governors, 
where every change in) the position of the throttle-valve requires 
@ corresponding change in the speed of the engine. Also in 
Pickering’s governor ¢ trated in ENGINEERING of Septemberg 
28th, 1866) this condition is not satisfied, because the distance 
between the supports wf the springs alters so materially that 
equal increases in centrifugal force do not produce equal in- 
creases in deflection. « 

The second condition of sensibility can be satisfied by makin 
the centrifugal force very large in proportion to the resistance a 
the throttle-valve. This can be effected either by making the 
mass of the balls large, or by giving them a very high speed. 
The latter is by far the better way, because the sensibility is in 
direct proportion to the square of the speed. 

Nalder’s governor, if it is not for convenience fixed on the 
crank-shaft, may be made for any speed, and, with 300 or 400 
revolutions, it will be quite as sensitive as the governors of Porter 
and Pickering, which work at about this speed. 

In this respect it is therefore equal to the governors of Porter 
and Pickering, and superior to those of Watt and Farcot. 

That the third condition is satisfied in Nalder’s governor a 
look at the drawing will show. 

Watt’s and Porter’s governors are also very simple, but the 
first does not satisfy either of the above conditions, and the 
sécond not the principal one, Farcot’s governor satisfies the 
first condition, and, if Porter’s improvement is applied to it, it 
will also satisfy the second condition; but it will be a very com- 
plicated contrivance. 

Pickering’s governor is about as good and not quite so simple 
as Porter's. 

From the above it will be seen that Nalder’s governor, if driven 
at a high speed, is superior to the usual governors, and, being 
simple in construction, it’might be applied to many smaller 
engines, where regularity of speed is very desirable, but where a 
governor like Farcot’s is so expensive. 

Yours respectfully, 


Leiston, Suffolk, August 12th, 1867. 








Tue Inpran Brancn Raruway.—The Government guaran- 
tee of 5 per cent. interest for 999 years, upon 4,000,000/., was 
some time ago extended to the Indian Branch Railway Company, 
for the construction of 672 miles of cheap surface lines in Oude 
and Rohilkund. 

Boittr Exprostons.—There is at last a diminution in the 
number of these disasters. Where about 75 happened in the 
kingdom in the year 1866, but 16 have been reported for the 
first half of 1867, 

Min«s.—The report of the Select Committee on Mine Inspece 
tion recommends that every steam boiler in connexion with 
mines shall be provided with a proper steam-gauge, water-gauge, 
and safety-valve, that the man working the engine shall have 
the means of knowing the position of the load, that the use of 
safety-lamps should be imperative, and that it is expedient to 
prohibit in all cases the deduction of the price of timber used in 
propping from the wages of the miner. The committee consider 
that the present staff of inspectors should be increased without 
lowering the standard of men at present employed. 

BroaADuEAD.—The Sheffield saw-grinders at a full meeting 
have virtually endorsed all the atrocities of Crookes and Broud- 
head, resolving that the-men who had ‘risked their lives and 
liberties for what they believed to be for the good of the insti- 
tution” should not be déserted ! 

Tue New Dock at Matra.—On the first instant, the first 
stone of the new graving-dock at Malta was laid, 41 ft. below 
sea-level, under the arrangements of the Admiralty civil engineer, 
Mr. Lovell, This dock is described as the largest, when com- 
pleted, ever constructed, its length on floor being 430 ft.; at 
coping, 468 ft.; width of floor 42 ft. 6 in. ; width at broad altar, 
84ft.; width at coping, 104 ft.; depth from coping to floor, 
89 ft.; and depth on call, 33 ft. 6in. The 85 horse (nominal) 
pumping-engines are lifting 27 tons of water 45 ft. high per 
minute, the effective work being thus equal to 824 horse power. 

Inptan RAtLwaAys.—The amount of capital spent on the 
Indian lines last year was greatly in excess ot that in any former 
year, viz., 3,942,5980. . 

Tu Gas Companres.—There is prospect of a compromise 
at last between the companies and the authorities, the former 








to supply sixteen-candle gas at 3s. 9d, 
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COLLIERY WINDING ENGINES, AT THE PARIS EXHIBITION. 
DESIGNED BY M, A. ANDRY, AND CONSTRUCTED BY M. F. DORGEE, ENGINEER, BOUSSU. 
(Yor Description, see Page 129.) 
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ATMOSPHERIC TUN-ROOM ATTEMPERATOR. 


DESIGNED BY MR, ANDREW BARCLAY WALKER, WARRINGTON. 


AANA 
in 
ial 


il 
in 


| 
I 
tt 


if in 
Ca 
Tei 


| 
i 








= . 
aaa TEPTOTE OTOP PALE TEL TL LTTE ELL ELEEEEES 











MMMM MUM 


IMPROVEMENTS in the system of brewing and distillation 
have been recently patented by Mr. Andrew Barclay Walker, 
brewer, of Warrington, which appear to mark a new era in 
the art of brewing and distillation in this country. The process 
to which we refer has for its special object the production of 
more healthy and vigorous fermentation, and the preservation 

. of the yeast, or barm; in fact, the production of beers in the 
summer months fully equal to those made in October. 

It is well known to those at all conversant with the manufac- 
ture of beer, that there is no part of the manufacture where such 
vigilance and attention is required as in the fermentation of the 
wort. Slight imperfections in the earlier stages, provided acidi- 
fication has not set in, may be corrected by a healthy fermenta- 
tion, and a good and wholesome beer produced; but if every 
previous manipulation has been skilfully executed, imperfection 
in the fermentation will only result ina worthless and unwhole- 
some production. It is not our object to refer.to the whole of 
the chemical decompositions embraced by the term fermentation 
—such as the lactic, the acetous, the putrid, and the vinous, 
&e., in which certain compounds are formed by oxidation. A 
body in the state of acetous or lactic fermentation, on coming in 

- contact with saccharine matter in solution, generates acetic or 
. lactic acid in the liquid. Hence the necessity of preserving the 
store yeast, by which the first action is induced in healthy con- 
dition, and entirely free from putridity or acidity, otherwise the 
wholesomeness and flavour of the beer would be seriously injured, 
as well as its keeping qualities endangered or entirely destroyed. 

Mr. Walker has closely studied the natural laws by which the 
superior qualities of beer brewed in winter are obtained, and put 
those laws into operation by the construction of a very — appa- 
ratus in the form of an atmospheric attemperator, by the use of 
which the atmosphere in the gyle tun-rooms, or that portion of 
the atmosphere directly over the worts in a state of fermenta- 
tion in the gyle tuns, is attemperated to that degree of tempera- 
ture in summer or winter at which the process of vinous fer- 
mentation may be most successfully conducted. The tempera- 
ture being never permitted to rise above or fall below that degree 
of temperature which experience has proved to be that at which 
the azotic constituents of the works become most speedily 


oxidised by the oxygen of the atmosphere, and this temperature 
being equably maintained throughout the whole process of fer- 
mentation. 

The annexed figures, 1 and 2, show the application of the 
atmospheric attemperator. A is the attemperator, which con- 
sists of a rectangular frame in which a series of flattened tubes, 
6 b, are pane 


side by side, with spaces of about 5 in. between 





them. The spaces between the tubes are filled with spring 
water or ice, or any freezing mixture of salts or acids, and at 
one end the tubes are connected ‘by the pipe, c, to the fan, d, 
whilst at the opposite end they are connected to the pipe, e, 
which leads up to the fermenting tuns, .f, branching off directly 
over each tun, and having a vertical tube, g, pierced at the 
bottom with small holes for the exit of the air. The supply of 
air to each tun is regulated by the slide, h, so as to suit the 
progress of the fermentation. 

As soon as the fermentation commences, and the yeast begins 
to form on the surface of the wort, the fan is put in motion, and 
acurrent of air is thus driven through the tubes of the at- 
temperator, and caused to pass over the surface of the wort 
until the fermentation is completed. 

In winter it may not always be necessary to employ the 
freezing mixture, as the temperature of the air from the fan- 
alone may be sufficiently low for the purpose of healthy fermen - 
tation. 

Mr. Walker affirms that since he has adopted the system his 
fermentations have been of the most healthy and vigorous kind, 
and languid or sluggish fermentations have been entirely un- 
known in his estab.ishment. The decomposition of the sac- 
charine matter becomes more perfectly assimilated in the 
menstruum, the albuminious matter is more freely separated in 
the form of yeast, and the saccharine more expeditiously con- 
verted into alcohol and carbonic acid, whilst from the suitability 
of temperature immediately over the gyle tuns the yeast more 
readily absorbs the oxygen, and thus a vigorous fermentation is 
sustained throughout the process. The genuine soundness of 
the beer is ensured, and besides a superior tone and quality are 
imparted to it, which it retains unimpaired to the last glass 
drawn from the cask. 

The system of preserving the yeast, or barm, in the yeast- 
trough during the process of cleansing is illustrated by Figs. 3 
and 4 annexed. A is the yeast-trough or receiver into which 
the yeast passes from the puncheons, 6b, D is a tube leading 
from the attemperator already described ; e¢ are pipes for dis- 
tributing the air over the surface of the yeast in the yeast- 
trough ;. and fis the valve for regulating the supply of air. 
Whilst the process of cleansing is going on, the air from the at- 
temperator or fan is kept playing over the surface of the yeast 
as it rises from. the puncheons into the trough. Mr. Walker 
informs us that by this simple process of preservation a vigour 
and vivacity is imparted to the yeast, which gives it a great 

wer of inoculation; there is no variability or uncertainty in 
its effects, and the fermentations are of the healthiest character. 





The same atmospheric attemperator has been applied to the 
manufacture of malt, so that malt may be made in the summer 
as well as in the winter. Hitherto it has been impracticable to 
make malt in the summer equal to that made in winter, or, in 
fact, to make it at all in the summer, owing to the unsuitability 
of temperature. Mr. Walker proposes to apply the same system of 
attemperating to the malting-rooms as to the gyle tun-ruoms. 
The annexed Figs. 5 and 6 will suffice for illustration; a is 
the maltihg-room; 5 b pipes leading from the attemperator 
directly through the malting-room, a few feet above the floor ; 
cc are flexible tubes attached to the pipes, 65, with rose per- 
forated caps at the ends. Whilst the malt is on the floor in pro- 
cess of germination, the —— of the room is regulated 
to that degree of temperature best suited for malting by currents 
of attemperated air from the attemperator distributed over the 
surface of the malt on the floor. 

The sole manufacturers of these attemperators are Messrs. 
Morton and Wilson, of London and Stockton-on-Tees. 


SHAPING-MACHINES. 
To THE EpiTror oF ENGINEERING. 

S1r,—In your article on a new engineerin reins in your 
number of the 2nd inst., you mention a shaping-machine fitted 
with a not uncommon movement, viz., a crank-pin working in a 
block which slides in a slotted vibrating link for the purpose of 
giving a quicker motion on the return than the forward stroke 
of the tool, and you then f° on to say, ‘* The 8; varies in- 
versely as the distance of the block from the fulcrum upon 
which the lever vibrates, the speed being, of course, test 
when the block is nearest the fulcrum.” I imagine that this 
hardly explains the matter, as at first sight it would appear 
that, as the crank-pin arrives at the two extremities of its 
stroke at regular intervals, the backward and forward strokes 
of the link, and therefore of the tool, must each be made also in 
equal spaces of time, and that the position of the block in the 
link could not affect it ; but still in practice we know such is not 
the fact. I have only discovered the reason of the seeming 
anomaly by ashen 5 diagram, of which I send you copy. 
ABC D represents the path of the crank-pin, and E and F the 
positions of the link (working on fulcrum, G) at the two ex- 
tremities of the stroke, By this you will see that the points, A 











and C, in the path of the crank-pin are those at which the link 
is at the extremities of its stroke, and that these do not coincide 
with the extreme positions of the crank-pin, and, therefore, for 
the forward or cutting half of the stroke the crank-pin has to 
travel through the arc of the circle, A B C, whilst for the retnrn 
half of the stroke it has only to travel through the are of circle, 
A DC, and therefore the latter is made in the least time. The 
knowledge of this, I think, shows. the movement to be a more 
ingenious one than ‘at first sight appears, and that, although 
your explanation was correct, it was not the whole truth. 

If I loss misunderstood the matter, I shall be glad to be 
corrected by either you or any of your correspondents. 
Yours truly, 
Frepk. WILLIAMS. 
Middlesboro’, August 10, 1867. 





To tae Epitor or ENGINEERING. 
Sir,—In your mention of a shaping-machine in your last 
edition, you say the variation between the forward and‘ back- 
ward strokes depends on the relative positions of the crank-pin 
and fulcram. A more correct reason, will, I think, be found in 
the following trigonometrical-analysis: 








Let C be the centre‘of the circle described by the crank-pin, 
A; P Aasmallarc; and P ma perpendicular on B A. i‘ 
Let AC B=9, AB C=q, C P=a, C B=c. 
Then, ae 
a@ sin. 
=—— 2 
=. @ c—a cos. 0 
which gives the relative positions of B P and C P. 
Again, since the angle P Bn is so small, 
.”. Pnis at right angles ton B and PB. 
.. Pn A, dP n, APC, are right angles. 
. CPA=PA £ ‘ 
But since Pn» A is a right angle 
, PAn+A Fann right angle, 
And the result is evident. 
Yours obediently, 
MarGravE Ditton. 
Middlesboro’-on-Tees, April 12, 1867. 


Coat In. Prussta.—In 1857, the production of the Sarre 

oup of collieries was 1,725,000 tons. In 1864, the extraction 
fiad been carried to 2,600,000 tons, while it now exceeds 
8,000,000 tons anvually; indeed, the extraction is’ said to be 











solely limited by the want of labour. France consumes more 
than half the coal produced in the Sarre group. 





136 


ENGINEERING. 


[Auc. 16, 1867. 








THE CORLISS ENGINE. 
To tae Eprtor or ENGINeerina. 

Str,—Notwithstanding the needless animosity displayed by 
some of your correspondents, and the liberal use of slang terms 
in denouncing improvements they do not understand, and with 
which the ve had no experience, it may safely be 
prophesied that Corliss engines will be extensively introduced in 
this country. 

If such a term as “ rattletrap” can be rightly employed in this 
ey ne to oun mechanism that . eminently successful, 
with how much greater iety can it be applied to the letters 
of * Observer” and come of his qagpertens. - 

It would be a waste of your space, and, I fear, try the 

tience of your readers, to discuss “the question of wire- 

‘ drawing” versus “ expansion.” I take it for granted that our 
most successful steam engineers have no sympathy with 
“ Observer” on that ground, 

Is it not acknowledged, that efficient and comparatively 
frictionless valves and gear, adapted for variable expansion, are 
very rare and a great want at this present time? 1 think most 
of our practical engineers will say, Yes. 

On such a point I receive with great respect the statements 
of those gentlemen who have the maintenance and repair of the 
engines of large companies, as they are more familiar than 
engine builders with the troubles incidental to steady regular 
work. The experience of these gentlemen would give us a serious 
list of casualties, and maintenance outlay in connexion with the 
most improved plans of valves and gear now in use. 

This being so, it is to the advantage of steam users to have all 
hopeful plans for economising fuel fairly and fully tried; and to 
give ny plan a chance of success, it must be carried out by those 
who believe it to be the best plan (or approximately so); and is 
it not an indication of a weak cause when evidence is refused 
because it comes from those who are professionally or pecuni- 
| interested in the success of any improvement ? 

here have been letters in your columns from engineers, 
manufacturers, and steam-users, who have designed, manufac- 
tured, and used Corliss engines, and yet “ Observer” appears to 
ignore, in toto, both the opinions and evidence of these gentle- 
men. 
Fortunately for the latter, the failure or success of the engine 
under discussion does not depend on the dictum of any indignant 
correspondent. Time and experience will prove whether the 
friends of the Corliss engine are “ deluded” men, or whether 
the term may not be much more truly applied to “ Observer” 
hinnself. 

I write to you as one who has had considerable experience 
with the Corliss valves and gear, and I am now making several 
marine engines on this = in consequence of the etticient per- 
formance of a pair I had fitted nearly two years ago. All my 
experience has led me to be most hopeful of future results, and 
although I am not prepared to say these valves and gear can 
be applied in all cases, or at excessive speeds, I certainly do 
honestly believe that for engines of from, say, 15 in. diameter and 
upwards, and for speeds not exceeding 120 revolutions, the 
Corliss valve promises to be most efficient and trustworthy. 

Valve-gear may be generally divided into two classes: 

First, that in which only one valve is used for exhaust and 
cut-off. 

Second, that in which one or more valves ate used specially 
for regulating the cut-off, and is generally termed expansive 
valve-gear. 

The Corliss valve-gear comes into competition only with the 
second class. 

Simplicity is of great importance in machinery, but it may be 
purchased at too high a price. 

In the choice between a few and severe friction and 
many parts and reduced friction, the engineer is often justitied 
in preferring the latter, “complication” being a comparative 
term, and often most untruthfully applied. 

The most important requirements for valve-gear that enables 
the steain to be used economically are: 

1, A variable cut-off. 

2. Minimum friction. 

8. Accessibility for repair. 

4, Simplicity. 

In the manufacture of mechanism that may effect a saving of 
thousands of pounds per annum, cost of construction is poets as 
to cost of maintenance and certainty of action, 

No great results in economy of fuel can be obtained without 
increased first outlay. ‘he question is, whether the increased 
first cost will be more than repaid by the saving of a few years. 
These remarks apply to all improvements. and the cost of the 
Corliss valve-gear cannot be decidedor even fairly discussed in 
correspondence. It may be more or less costly than other ex- 
pansive valve-gear, its details can be made by self-acting ma- | 
chinery, and, in my own experience, it compares favourably | 
with otber plans offering the same advantages. With reference | 
to the four chief requirements of valve-gear noted above, the 
following are undoubted facts as to the Corliss valve-gear : 

1, In ordinary working the cut-off can be varied at pleasure 
by hand or governor to give from y4th vo ths steam, the exhaust 
remaining constant. 

2. The power required to close one valve of a 38 in. cylinder 
using 60 1b. steam is under 200 Ib., applied in line of valve face, | 
and | do not believe there ia any cther valve in gexeral use taat | 
can be moved with certainty by that power. 

And here lies the secret of much of the efficiency of the Corliss | 
valve-gear, the valves working so easily, that the steel facings of 
the detent, measuring in contact 3 in. by }th, will last for years. 

3. Each valve can be removed separately, and for large 
engines the valves ,are more easily overhauled than those in 
general use. ; ’ : 

4. Simplicity is a comparative term, and with the Corliss 
valve-gear, as in many other successful machines, it has to give 
way to more important qualifications. ; 

There is one vital advantage in the Corliss valve-gear as a 
set-off against its apparent complication. I allude to its certainty 
of action. In one pair of engines, working at 85 to 90 revolu- 
tions per minute, there was not a false stroke out of thirty 














million distinct escapements, and this is the experience of all { 
have had to do with. 

As to economy of fuel, where there Haan’ by jeans | 
expansion, and the vitality of the steam is maintained by jackets 


or superheating, y is inevitable. In discussing the merits 
of the Corliss engine, I refer to it as a machine, capable of using 
the steam so as to produce maximum results with a minimum 
expenditure. 

As I have written this letter amid the press of many engage- 
ments, I am certain not to have done justice to my theme, and, 
if necessary, I shall be glad to supplement these remarks in 
your next or following impression. : 

1 am, Sir, yours obediently, 
J. Fup. Spencer. 

Sunderland Engine Works, August 14, 1867. 








To THe Eprror oF ENGINEERING. 

Str,—The hypothesis started by you last week, that the 
several anonymous letters which you have received expressing 
an unfavourable opinion of the Corliss engine, have been written 
by my hand or by my dictation, is simply erroneous, though, 
had the fact been otherwise, [cannot see what it has to do with 
the question at issue. No doubt the epithet of “ rattle-trap” 
may appear a meaningless expression to some persons; but I 
fear that in this case its main fault is that it is too graphic 
and too just. I donot know what a knowledge of the history of 
the Corliss engine has to do with the question under discussion, 
which is merely to determine whether any point of solid superi- 
ority can be established for the Corliss engine over common 
engines. No one has denied, or, I take it, can deny, that the 
Corliss valve gear is the more costly and complex, and the point 
which I wished to elicit is, whether any such superior economy 
is produced by its use as would afford compensation for these 
disadvantages. Although, however, you have enumerated a 
great many Corliss engines which have been already made and 
worked in this country, and although you have published letters 
from a number of ] correspondents, who have been 
anxious to say all that they could in favour of the system, I do 
not find that one tittle of evidence has been given to show that 
any unprecedented or remarkable economy is obtained by the 
adoption of this engine, and my belief is that there is not. This 
belief cannot be changed by anything short of attested facts; 
and if such facts are producible, why, allow me to ask, are they 
not forthcoming? ‘The truth is, that they are no¢ producible ; 
and the advocates of the system are driven to fence with this 
plain demand, seeing that they cannot satisfy it. Mr. Salt says 
it is within his knowledge that certain Corliss engines are giving 
“excellent results,” an assertion quite too vague to be of the 
least value; for what he might consider “excellent results,” 
others might only regard as evidence of mediocrity. I agree 
with Mr. Salt in thinking that it would be a matter of interest 
to have reports collected respecting the working of the Corliss 
engine, as compared with the working of engines upon the 
ordinary plan, But the difference between Mr. Salt and myself 
is this, that whereas he surrenders his faith before this infor- 
mation is collected, or any point of superiority proved, I decline 
to yield mine until, by this or some other expedient, adequate 
testimony of superiority has been afforded. 

I agree with fir. Sait in tuinking that none of your readers 
are likely to give much consideration to arguments based on the 
opinions of anonymous letter-writers; and it is equally pro- 
bable and equally proper that the refusal should be extended to 
argument based on any opinions, whether anonymous or not. 
I also agree with Mr. Salt in thinking that “we want state- 
ments of facts from those who can give them ;” but I think that 
any attempts at conversion to the Corliss faith should follow, 
and not precede, the production of these credentials. Such 
statements of fact, moreover, must not only not be anonymous, 
but must be attested by men of known skill and integrity. 
But while it is indispensable that in any statement of facts 
names should be given, as in reality they constitute the induce- 
ment on which the facts are accepted, the introduction of names 
into controversies which, starting from a few admitted truths or 
axioms, deduce certain conclusions therefrom »? a process of 
logical demonstration is not merely useless, but objectionable, as 
it brings an extraneous force into a question which should be 
worked out by scientific deduction alone. Certainly I shall not 
hesitate to express my opinion of the Corliss engine in my owa 
name on the proper occasion; but as in this discussion | do not 
pretend to furnish facts, but only call for them, to what end 
should my name now be paraded, except to influence conclu- 
sions which should be evolved wholly trom the evidence pre- 


sented ? 





Lam, &e., 
OBSERVER. 





To THe Eprror or ENGINEERING. 

Str,—I did not intend troubling you again with any further 
observations of mine on the above subject, but having read the 
remarks of Messrs. Gill and Inglis in Friday week’s ENGINEER- 
NG, I hope you will allow me as briefly as possible to reply to 
them. 
Mr. Inglis after all does not quite agree with me, when I said 
that the results as stated by Mr. Gill could not have been 
brought about by the alleged superiority of the Corliss valve 
alone; he thinks, however, it might not be due to the greater 
degree of expansion obtained. I should be sorry to misquote 
Mr. Inglis or any one else. I thought, however, that all engi- 
neers agreed that the best plan to get a maximum amount of 
duty from an engine was not by cutting off steam at an earlier 
part of the stroke, however beneficial it might be {to do so on 
the score of economy of fuel. Leaving this part of the sub- 
ject without further comment, which I think unnecessary, 
1 come to his explanation why the Corliss engine did 
give out more absolute power than the one that preceded it. He 
says, Ist, that there was no wire-drawing action of the valves ; 
2nd, that the passages for the inlet and outlet of steam were 
much shorter, and consequently less back pressureon the ton, 
and lastly the absence of the ordinary throttle-valve. Now 
don’t think Mr. Inglis means seriously to tell us that the 
difference in the lengths of passages in the two engines could 
make a difference of 4 Ib. in pressure, neither would the pressure 
on the back of the piston be d to that t, supposing 
the parts to have the usual proportions. Then comes the wire- 
drawing of the valve. ; ; 

Mr. Gill tells us the valve in the previous engine was “the 
‘\ common short slide cutting off steam at some definite part of the 





“ stroke.” If we suppose this valve to have the ordinary amount 
of lap, the cut-off would take place after the piston has travelled 
five-eighths to three-fourths of the length of the stroke, the 
amount of wire-drawing in such an one could not be sufficient 
to affect in any material degree the power of the engine. Then, 
as to the throttle-valve, its function is to close when the load 
on the engine is relieved, an increase of speed being the conse- 
quence, and, on the other hand, to open when the load is in- 
creased, and the speed lowered; however pernicious, therefore, 
a throttle-valve may be with a light load, it cannot be said to 
have the effect of wire-drawing when the engine is pulled up [by 
the overload, which we are told was the case. I come therefore 
to the conclusion that the first engine failed to do the same 
amount of work as the Corliss engine, not because it had longer 
pssages, not-because it had shorter slide, not because it had a 
throttle-valye, but simply because each or all these were badly 
proportioned or badly adjusted. 

Mr. Gill’s letter pe not touch the question of power. He 
speaks of the superior way the Corliss engine was regulated. and 
of the admirable cut-off, and says, here is the clue to the greater 
efficiency and economy of the Corliss engine; but this has no 
possible reference to the only question to which I have all along 
addressed myself, viz., that of power. 

No one can attach greater weight to practical experience than 
I do; at the same time it is very necessary to be on our guard 
against placing implicit reliance on such evidence, because 
erroneous conclusions are often drawn from well established and 
authentic facts. Here we have a case in point: 

A gentleman sees a Corliss engine doing the work that the 
previous engine refused, and innocently comes at once to the 
conclusion, that this desirable result is brought about by an 
improved system of regulation and expansion combined. 

n taking leave of this subject, allow me to thank you for in- 
serting my previous letter, and to apologise for the length of 
this, my last one. 
I am, Sir, your obedient Servant, 

JouN PINCHBECK. 


27, Leadenhall-street, July 30, 1867. 





To tHe Eprror oF ENGINEERING. 

Srr,—Your correspondent “ Economy” has no desire to hide 
under a cognomen, if at all objectionable. The question is one 
of general interest, viz., What 1s the relative duty of the Cor- 
liss engine named, working 600 ft. with 100 lb. when working as 
high pressure, and when, with the same total pressure, it is 
working condensing ? 

At Bury St. Edmunds has been accomplished with a non- 
condensing engine, we learn, with an eccentric driven slide and 
variable expansion, an economy which exceeds that claimed for 
the Corliss engine, and beyond that of most single-cylinder 
Cornish engines. How is this? Perhaps some one would say, 
do not condense at all! 

Economy begs respectfully to suggest that, in endeavouring to 
get the fullest duty out of steam in condensing engines, that it 
is better not to permit the expanded steam in the cylinder to go 
direct into the condenser. 

During its expansion it legitimately parts with considerable 
heat, which apparently is annihilated, but reappears as dynamic 
power, viz., that of the engine. The greater the power de- 
veloped, the more heat disappears. Any attempt to put this 
heat back is robbing Peter to pay Paul. This steam thus 
divested of part of its heat in fair return for power developed is 
not fit to be expanded into the condenser in contact with that 
cylinder, wherein it is expected to give out its full expansive 
duty above the pressure of the atmosphere. 

It does not seem possible to prevent its moisture being rarified 
into the condenser, and thus producing partial cold; but it is 
practicable, I would state, and is more profitable to keep this 
Sars effect of the condenser away from the expansion cylin- 

er, 
Thus in an “approved form” of compound engine these evils 
are avoided, and the high-pressure cylinder is of a size suitable 
to receive the high pressure of steam, and partakes of all the 
favourable conditions of the Bury engine, or, if preferable, con- 
structed with the highly commended Corliss valve, slide-plug 
arrangement; the second cylinder, being of ample diameter, 
and placed close alongside, with the shortest ports between the 
same ends of cylinders, and the pistons reciprocating oppositely, 
except that the larger one has lead in advance in unison with 
the time of exit from the first cylinder, and thereby giving no 
back pressure. 

If high speed is desirable, in this arrangement all the recipro- 
cating and rotative parts balance their like, and thus become a 
part of the flywheel, which is preferable to imperfectly balancing 
reciprocating parts by a revolving dead weight, itself being out 
of balance. 

Separate cylinders thus, at their own respective temperatures, 
should give out the full duty due from perfect expansion and 
complete condensation. Can the Corliss or other equally effec- 
tive non-compound engines effect all that the Bury engine does, 
and all that ought further to be obtained from the perfection of 
the condensing process ? W.EC 


Leeds, August 14, 1867. 


To tue Eprror or ENGINEERING. é 
Srer,—With your kind permission, I will express my convic- 
tion that the bare assertions of your correspondent ‘‘ Observer” 
have so far overshot the remark, that, instead of putting down a 
really good engine, he has inadvertently done a kindness to the 
makers of the Corliss engine by stirring up esky. Since the 
commencement of this discussion, I have daily heard favourable 
accounts of these engines. Iam convinced that promoters of 
the Corliss engine have only to make public the economical re- 
sults obtained to largely increase their trade in the manufac- 
turing districts of Lancashire and surrounding counties. = _ 
With reference to “ Observer's” letters, I have no hesitation 
in ex ing my conviction that, however great an authority he 
may be on other engineering questions, he is utterly incompe- 
tent to decide any important question relating to steam engines 
as employed by the textile manufactures of this country. He 
may be a brilliant theoretical engineer, and well up in the 
amount of heat generated, as he states, by throttling the steam 
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during its entrance into the cylinder. But we provincials have 
long since discarded such theories, and wish to deal with tan- 
gible theories which can be turned into 3% per cent. consols. It 
would be a waste of time to enumerate the thousand and one 


inventions which have raised this country to its position of 


wealth, nearly every one of which has in turn been condemned 
as impracticable, or as safe to die a natural death. We have 
never lacked a modern Janus who could read the future. 
We cannot be too careful how we trust such advisers as 
‘ Observer,” who never see success in any invention not of their 
own scheming, and my object in writing is to urge upon the 
users of steam power not to be blindly led by the dictums of 
men interested in strangling all improvements. The mill- 
owners of this country are wasting tens of thousands of pounds 
sterling annually by using both a constructed engines and 
boilers, and will continue to do so so long as they believe in the 
impracticable nonsense flowing from the pen of “ Observer.” 
For what has he done to entitle his opinions to rank above the 
practical experience of other engineers ? Has he carefully and 
calmly set to work and fully investigated the merits or demerits 
of the Corliss engine with a view to invest his capital? And 
has he devoted a large portion of his time and staked his pro- 
fessional character on the success of these engines, as Mr. 
Douglas and others have done? Which, I ask, are in a posi- 
tion to instruct us most on this subject—“ Observer,” who 
only treats us toempty assertions, or those engineers who invite 
all interested to see for themselves what has been and is now 
being done with these engines? Let “ Observer” accept Mr. 
Douglas’s challenge, and visit the Corliss engines now at work, 
and which have been running nearly night and day for over 
three years—a feat which very few of the modern common 
engines accomplish. 
I myself know there are large numbers of compounded 
engines working at a very high rate of expansion, and yet con- 
suming 4 lb. of coal per indicated horse power per hour. There 
are many condensing engines in the manufacturing districts 
even consuming 6 Ib. of coal per indicated horse power per hour, 
while I know there are Corliss engines supplied with steam 
from similar boilers to those supplying the ordinary class of 
engine, which consume under 23 |b. of coal per indicated horse 
power per hour. “Observer” instances a case where he says 
the duty obtained from a Corliss engine is less than from a 
pumping-engine of ordinary or common class. Now this is a 
fallacy, as any competent engineer who is at all conversant with 
the principles, construction, and working of the Corliss engine 
must at once admit. Let the two classes of engines change 
places, and it would at once be evident that the Corliss engine 
used the least quantity of steam for a given unit of work, and 
the change in the results would be accounted for by the differ- 
ence in the boilers used; for, after all, the only true test of an 
engine is by the pressure and quantity of steam used in per- 
forming a given dynamical test, and not in the consumption of 
coal. The province of the engine is to distribute or apply the 
steam. The boiler generates the steam, and as it is a good or 
a bad boiler, so is it economical or wasteful. The engine may 
add to the waste of fuel by the imperfect manner in which the 
steam is admitted, distributed, and discharged. 
The Corliss engine possesses every automatic qualification 
absolutely necessary for a perfect steam engine in the most 
eminent degree. Indeed, not even the Allen engine can com- 
pete with it in rapidity of action, and adaptability to the most 
varying load. The valves are easily worked, and there is the 
least volume of steam beyond the available capacity shut in for 
expansion when the slightest increase of motion in the governor 
has shut the steam valve. The separate exhaust valves allows 
any high rate of expansion, with the most free exhaust, so there 
need be no compression beyond the slight amount allowed (if 
any) for cushioning. It is utterly impossible to obtain the same 
economical distribution of steam by any system of slide-valves, 
either single or double, worked either by the same or separate 
eccentrics, stops, cams, wedge motions, &c., &c., and Mr. Daniel 
K. Clark gives us a very fair account of double slide-valves as 
applied to quick engines, all of which he condemns. Double 
slides have been used more effectually in stationary engines, 
and a fine diagram obtained, but their action is very limited, 
and there is not at present any mode of varying the cut-off so 
quickly, and to such an extent, as with the Corliss valve-gear. 
There can be no objection to the general arrangement of the 
Corliss engine beyond the valve-gear. And the valves are so 
easily worked, being nearly perfect equilibrium valves; the gear 
is so light, and of steel, and very sensitive, and hitherto has not 
failed; while in every other class of engines we have daily 
disasters, many with new engines just on starting. A case of 
this kind came under my notice only the other day, yet the 
whole class to which (common engines, vide “ Observer”) this 
engine belongs is not to be discarded as failures. Many engines 
of every type give trouble, and some wear out very rapidly and 
have to be soon replaced, while others, even by the same makers, 
work to a good old age; and the same will be the case with the 
Corliss engines. The great stumbling-block to improvements, 
is the influence of old firms with enormous sums of money 
locked up in patterns, all or some of which must be utilised, 
and thus the manufacturing engineers have every inducement, 
as a rule, to oppose practice different to theirown. Thus mill- 
owners and others have often very unsuitable engines supplied, 
varying according to the whim or rather the class of patterns 
his friend the engineer happens to have in stock 
I will go more into the particulars of the Corliss engine in a 
future letter. 
IT am, Sir, your obedient Servant, 
Manchester, August 5, 1867. J. W. 








Jarrow.—It is expected that Messrs. Palmer and Co. 
(limited) will obtain a Government contract shortly for one or 
two iron-clads. The company has now a large ship on hand for 
Messrs. Guyon and Co., of Liverpool. 

Norrotk Estuary Company.—It is expected that no 
farther calls will require to be made on a account on the 
shareholders in this company, as a shareholders’ fund, amount- 
ing to 10,617/. of Indian 5 per cent. stock, has been formed, 
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THE DRAINAGE DISCUSSION. 


To THE Epiror oF ENGINEERING. 


stand them well, comprised in his doubts whether it is practical 


filtering process, after human excreta, kitchen remnants, and 
the more bulky garbage are withdrawn from it; for which 
reason he concludes for this additional purification in favour of 
= irrigation process, hoping thereby also to draw some use 
rom it. 

Now I must confess that there are questions involved in these 
considerations very difficult for me to answer, for the reason 
that I, as well as he, find myself upon terra incognita. Neither 
he nor I know of any sewage liquid, of the class above referred 


his former letter, the case with him was; for the instance 
quoted of Bury St. Edmunds, where I am informed that the 
excreta of about five-eighths of the population finds its way in 
the sewers, will here not answer; besides, Mr. Gower seems not 
to know of the increase of cross-covers, the expenses incurred 
by pumping it 50 ft. high, by rent of land, &c. The Bedding- 
ton meadows are, of course, also no case in point, for these re- 
ceive the excreta of all Croydon. 

In the absence, then, of known facts or personal experience 
in that matter, we are both reduced to speculation as to what 


agree, it seems, fully in the policy of abstracting all putrifying 
elements from it beforehand. These premises being fully under- 
stood, Idoubt not but we shall finally be able tofind during this 
discussion what, under ordinary circumstances, the best plan is 
by means of a fair comparison of advantages, disadvantages, 
a and impossibilities, and a general exchange of 
ideas, 
Let us see. Mr. Gower thinks it difficult to withdraw the 
entire amount of urinous fluids, &c., from the sewers. Now, it 
may be difficult, but itis by no means impossible. If the great 
amount (for it really does amount in many towns to large 
volumes) of these liquids did so pass off, there is no doubt but 
that the irrigation process should at once, so to —_ rise in 
the market ; for the ingredients contained in them, both mineral 
and organic, already in a state of solution, give them for that 
purpose at once a great value. But we are now discussing, 
not what actually occurs in badly drained towns, but what 
should be done to improve the present state of affairs, which, 
what between irrepressible sewer gases, loss of fertilisers, and 
taxes on the citizen, is, Heaven knows, bad enough. 
So, in the first place, I advocate, as I have frequently pro- 
posed in my writings, the erection of public urinals and privy 
closets at far more frequent intervals in towns than now is the 
case. This is a necessity, not only for the sake of cleanliness 
and decency, but also on the score of health; for medical men 
attest to the injuries suffered, above all by ladies, in the absence 
of such conveniences, when away from home, and having to 
traverse large distances. Not only that they have thus often to 
endure much agony, but with many men, crippled, old, or 
strangers not knowing where to go to, the case is fully as bad. 
It will not do for municipal authorities to ignore this much 
longer. In many towns the only alternative lies between in- 
decent exposure, a compulsory visit to some beer or gin shop, or 
an agony which often becomes intolerable. 
There should be arranged for women and children, at frequent 
intervals, retiring localities, not in the middle of large streets, as 
here and there the disgusting practice is, but in the line of the 
buildings and kept under the care of a female attendant, to see 
to the cleanliness of the place, prevent improper intrusion, &c, 
The locality should be divided in two classes, one free and the 
other subject to a small charge for those who desire additional 
privacy or comfort; and both have a sufficient anteroom for 
adjustment of dress, &c. The building should have nothing to 
call obtrusive attention to it, but still be marked enough to enable 
it to be found easily, while the attendant should have a distin- 
guishing dress or badge, be enrolled among the police, and 
be subject to its discipline and regulations. 
For males, similar frequent localities should exist, with dif- 
ferent interior arrangements, of course, but also under proper 
surveillance. The conveniences of each building to be connected 
with a pipe and valve for nightly thorough pneumatic scouring. 
In this manner a large amount of fertiliser, now wasted, would 
be collected, the streets saved from pollution, public decorum 
preserved, and much bodily suffering prevented. Mr. Gower 
will, no doubt, agree with me that this is not only possible, but 
would be highly useful. 
Another material which now enters the sewers and should be 
kept out is the street dirt, composed chiefly of grind and sand, 
dung and urine of horses, cattle, &c. In a well-drained town 
the most of this collects in the street gulley-tra The best 
form I have seen of these is the one invented by Mr. J. Newton, 
C.E., and used largely in the borough of Preston. They are 
made of cast iron, easily set, durable, cheap, and, above all, very 
efficient ; placed at very frequent intervals, they really collect 
all the solid and unsolved impurities, which can Be easily taken 
out by the town scavengers and carried off by the same carts 
which remove the house rubbish, ashes, &e. Each dwelling, or 
ae should have a similar small gully-trap to its kitchen 
ain-pipe. 
Much and in fact nearly all the street dirt can, however, and 
should be nightly taken up by large, well-constructed street 
sweeping-machines, discharging te débris in tenders or separate 
carts behind them, and whith, w..n full, are exchanged for 


route of the machine. 1 have seen some of these contrivances 
in the United States which did their work with almost miracu- 
lous neatness and dispatch. The compost picked up is a good 
manure, and its sale goes towards detraying the expenses in- 
curred. This process’ is at once cheaper, more effectual, and 
infinitely more rapid than the manual one, no matter by how 
large a squad of men ‘undertaken, 


perfectly clean, and that thereby 





By means of loans from this fund it is expected that the | and the streets be ki 
: provided for. el oi 


works remaining to be executed will be 





the sewers receive nothing but water. That this water, now 


to abstract from sewage liquid the putrid elements, and whether | irrigation 
this liquid is not still too dirty to be purified by any known | that case the crop obtained must bear out the expenses incurred, 


the best mode is for dealing with such sewage liqnid, and we | & 


t will thus be seen that there are already known to actual | conspicuous by its absence ” 


patety from “‘ contributions” received in respect of improved | successful practice contrivances whereby the houses, the privies, | highest award. lam, 


stripped of all the grosser impurities, but coming from streets, 
lavatories, kitchens, butcheries, factories, &c., is by no means 
fit to be discharged yet in rivers or harbours is evident enough. 


Str,—The principal objections of Mr. Gower, in his letter of | In some way, the remaining organic matter, which alone is the 
August 6th, against my plan of town drainage are, if I under- | cause of putridity, must be withdrawn from it. I have already 


said, in one of my former letters, that if this be done by the 
ess, tant mieux; but I doubt the possibility. In 


Now, except per = in cases where fields requiring irrigation 
anyhow can be reached by gravitation only, I do not think that 
it can be made to pay, seeing that even much richer fluid fails 
to do that; and as to the purification thereby expected, we have 
not only practical proof that this has never been properly accom - 
plished, but much direct analysis to the contrary. 

Hence my answer to Mr. Gower, when he first mooted the 
question, was that some such filtering process as that of Mr . 
Spencer seemed to me the best, and I stated my reasons for 


to, treated with the irrigation process, as I first thought, out of saying so. I may add here that the fluid, after this process, 


has been carefully examined by competent chemists, and been 
found to be perfectly pure. Instances can be read in the 

ublished accounts concerning the waterworks at Spalding, 

incolnshire, at Southport, Lancashire, at Wakefield, and even 
at Warley, of which the water which once retained the sewage 
proper, I omitted to state in my former letter, has also been 
tested. See also the Lancet, of 23rd March of this year, where 
the Spencer process is in a report on the subject fully approved. 

With Mr. Gower’s opinion that water which has been con- 
taminated with sewage can never be made again fit to drink, 
c., no matter how thoroughly purified, I cannot coincide. 
Tae word “ pure” means pure, and nothing else, and pure water 
is always good. But water perfectly free from all organic 
matter, and still holding in solution a small percentage of cer- 
tain minerals, is also very wholesome, and even more so than 
perfectly pure and rain-water. Lagree, however, with Mr. Gower 
that this kind of purification can never be obtained by drainage 
over meadows. 

Mr. Gower is also wrong, I think, in supposing that water, 
which is soimpure as to be unfit for our consumption, may be 
without harm discharged in rivers. Surely the oxidation of the 
putrid elements, which are always nitrogeneous compounds, 
goes on in them as well as in any other water, and the proceeds 
of this combination are in the form of gases given off to the 
atmosphere. If these gases become present in a certain overdue 
proportion, the air becomes at once a circulating medium for all 
sorts of sickness, 

To sum up, I think there is ample evidence that, with the 
arrangements I have proposed, the desired cleanliness can be 
obtained, and the water, after usage, be discharged again in the 
watercourses in a really pure condition. 
Let us now see the financial effect produced. Mr. Gower ac- 
knowledges excreta of sewage to huve a value of 8s, 6d 
per head. This agrees also with Mr. Latham’s reports 
and with the various valuations made by competent authorities 
If we add to this the value of the organic matter escaping out o f 
the sewers in the form of gases, and from the settling tanks and 
distributing ditches, we shall have fully again the ten shillings 
stated to be the value of undiluted and unfermented human 
fecal matters of an average head of city population, counting all 
ages and both sexes according to the analysis of the same 
authorities. That is to say, fecal matter in above condition is 
worth to the farmer that price for the fertilising of tillage land, 
it holding the same elemeuts as 3 cwt. best Peruvian guano, and 
producing the same amount of increase in yield of crop. 
Supposing this crop to be wheat, the increase would be 
8,3; bushels, worth, at 50 shillings per quarter, just 20 shillings. 
By the irrigation process it appears that the diluted sewage 
of 120 inhabitants can produce at its best only 202. worth of hay 
or grass annually, whereas if the same elements had been applied 
according to my system the produce would be 1202. worth of 
grain. The irrigation process, to be practical at all, necessitates 
low-level inundated fields close to town, with very offensive 
settling tanks and ditches, and, after all, does not save the rivers 
from pollution. By my system the whole of this combination 
of nuisances can be done away with, the utilisation take place 
on any land capable of growing food, level or hilly, high or low 
and situated anywhere on a route of transportation. —_ f 
Under these circumstances it is not difficult to decide which 
plan is the best. ’ 
That distinguished agricultural chemist, Professor Way, com~ 
pares diluting human excreta with water to mixing grains of 
gold with enormous large lumps of quartz, and says that no 
process is practicable whereby more than a very small part of 
the noble ingredient can be recovered again, and the illustrious 
Liebig denominates the introduction of water-closets and the 
so-called English sewerage system, in a sanitary and agricultural 
point of view, a national calamity. That there is good reason 
in this judgment I think is evident enough. 
I am, Sir, respectfully yours, 
Cuar.es T. LicrNur. 
2, Royal Exchange-buildings, E.C., 
August 12, 1867. 








WOOD-WORKING MACHINERY IN THE 
PARIS EXHIBITION. 

To THe Epiror or ENGINEERING. ; 
S1r,—An official report of English wood-working machinery 
has been published in the Illustrated London News, of August 
8rd, in which commendation has been accorded to several ex- 
hibitors of the above-description of machinery, and to which no 
doubt they are entitled. Without imputing any motive, I think 


empty ones, the latter going back anu forwards, following the | justice has not been done me by the total omission of my name 


trom this report, as it is to me that the only silver m (the 
highest prize in this section) has been awarded. The expense 
and pains on my part of contributing to the English display of 
odin (mine being all in motion) has, of course, been very 
t, oak it certainly is not unnatural for me to expect to be at 
ast mentioned in connexion with the others; and, moreover, it 


appears to me a very poor compliment to the jurors ‘‘to make 


name of men recipient of the 
S. Worssam, 








London, August 18, 1867. 
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More than ten years ago, in February, 1857, Mr. Azel S. 
Lyman, of New York, took out a patent for an “ accelerating 
gun,” this gan having the charge of powder partly placed in the 
breech, as usual, and partly distributed in a series of chambers 
opening to the bere at various points, the charges in these 
chambers being successively ignited as the projectile passed 
their respective openings. Mr. Lyman also Le pane covering 
the muzzle of the gun with some elastic material, and exhaust 
ing the air from the bore so as to remove the atmospheric resist- 
ance from the shot whilst passing through the gun. A small 
gun was constructed on this plan, and tested at New York and 
elsewhere. This gun consisted of three heavy 4 in. rifle barrels 
screwed together so as to form a continuous tube 9 ft. long. A 
small chamber holding 50 grains of powder to start the pro- 
jectile was provided at the breech, and around it was an annular 
chamber containing 400 grains of powder. At a distance of 
84in. further forward was another chamber, containing 900 
grains of powder, and beyond this again, and a distance from it 
of 84 in., was another chamber containing 750 grains, this last 
chamber being 37 in. from the muzzle. This gun was loaded with a 
sharp pointed steel bolt 8in. long by fin. in diameter, and 
weighing 6}0x.; and this bolt was driven by the above- 
mentioned c nting to 4402. of powder—an average 
distance of 4; in. into laminated armour composed of } in. boiler 
plates, and in other instances 4} in., into solid iron. 

Subsequently some experiments were made ona gun of 2,’, in., 
bore constructed on Mr. Lyman's principle, and more recently Mr. 
Lyman.has proposed the gun represented in Figs. 1 and 2 of 
the annexed engravings, these engravings being reproduced from 
a recent number of the Scientific American, from which journal 
the following iculars are also derived. The proposed gun, 
shown in longitudinal section in Fig. 1, and transverse section 
in Fig. 2, is 18 ft. long, and 6 in. bore, and weighs 33,000 lb. 
The shot would weigh 300 lb,, and the charge of powder would 
be 100 or 120]b., this char, — distributed as follows: 
initial or breech charge, 5 lb. of very slow ‘‘ mammoth ” powder ; 
in first accelerator, 25 |b. of “ mammoth ;” in second accelerator, 
25 or 80 1b. of No. 7 powder; in third accelerator, 25 or 30 Ib. 
of cannon or mortar powder; and in the fourth accelerator, 25 
or 80 lb. of mortar or musket powder. 

The accelerator plugs, 1, 2, 3, 4, may be made of soft cast 
steel fitted closely in and protecting the cast iron from the fire 
of the powder. Instead of these steel chambers, ordinary plugs 
only the diameter of the powder chambers, as shown in 
Fig. 4, have heretofore been used; but though no cast-iron 
accelerating chamber has ever failed, it is believed that a pro- 
tection of half an inch of soft steel, as shown—which will kee 
the fire out of any defect that may exist in the cast iron—wi 
wiTko breech leans, of 
Q = arrangement consists of a cap, D, which 
is screwed on the outside of the breech like Whitworth’s; but in 
front of this cap is the tapered plug, E, with its stem project- 
ing back through the cap, and with the nut, nm, on its end, so 
that when the is opened the cap will make half a turn 
before it strikes this nut and lifts the plug from its seat, with- 
out necessarily revolving it at the same time. This greatly 
lessens » power required to open the — 

vy 


that, 
plug is pushed back even the ,', of an inch when the gun is fired, 
the plug next to the powder will 


be perceptibl . The of 
peed brass tube, allel with ee pulp wey =m cons 
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The upon which the construction of Mr. Lyman's 
1 i Rented may be on by reference 
ig. 8 is a diagram from 's “ Principles of Gunnery,” for 














bore of the gun. He supposed the powder to be in moderate 

uantity and of good quality, and all converted into an elastic 

uid before the shot left its seat. Let A B represent the axis of 
the gun. Let the perpendicular, C D, represent the pressure of 
the fire on the shot at the moment it leaves its seat. Then 
when the shot is driven forward so that the gas from the powder 
has doubled its bulk, the pressure is reduced to one half (on ac- 
count of the cooling of the gas by expansion, it would practi- 
cally be reduced far below one half, but as there was probably 
some powder not consumed, we will represent is as one-half), 
and its pressure will be represented by the perpendicular H K. 
When it has expanded into four times its original space, the 
ressure will be represented by the perpendicular, M N, and the 
ne, D K NS, drawn through the top of all the perpendiculars 
representing the pressures, would be a hyperbola. Now these 
perpendiculars representing the pressures at the points from 
which they are drawn, the area of the figure, DK NSBC, 
would represent the power applied to the ball. 

It was reflecting on this diagram and its demonstration by 
Robbins that first suggested the idea of an accelerating gun, 
Practically, with common cannon it is found that while the 
strain at the breech is enormous, the pressure before the shot 
leaves the muzzle is but little, and where the gun is long, even 
less than the resistance of the air which is packed before it. 
For this reason shortening the barrel often increases the force of 
the shot. 

Fig. 4 shows the diagram described by an accelerator. In 
this we must use a small quantity, and very slow powder, at the 
breech for the initial charge, because we use a long, heavy shot. 
Then when the curve has run down considerably, and the shot 
is well under way, it passes over the first accelerator, containing 

thaps ten times as much as the initial charge. The fire sets 

ack, down into, and lights this, and raises the pressure or 
curve nearly as high as the perpendicular made by the initial 
charge. 

When this accelerating charge is fired, instead of there being 
only three or four inches depth of elastic fluid in the breech to 
expand, there is over ten times as much, and the curve runs 
down less than one-tenth as fast. When it passes over the 
second accelerator it fires another large quantity of powder, and 
the curve runs down still more slowly, and the area of the 
figure included between this curve, the perpendiculars, C D and 
B S, at each end, and the axis, A B, of the gun, which area 
represents the power applied to the ball, +. ten or twenty 
times as great as in the first case, while the pressure in the 
barrel of the accelerator is not over one-half or three-fourths as 
great. 

The “accelerator” of 2y;in. bore, which has been already 
mentioned, was tested at the Navy Yard, Washington, with the 
following results:—The gun had but 4 in. depth, # lb. of mam- 
moth powder in the breech, but it had enough of the strongest 
cannon powder in the chambers to have tilled the bore 30 in. 
deep. The shot was lit in. or about 7 diameters long. 
The twist of bore, being 1 revolution in 3 ft., kept this long 
shot point on. The gun stood at the same port-hole that had 
been occupied by a Whitworth gun, in the battery 204 yards from 
the which was standing in the water. The shot passed 
through the 5 in. iron plate, the 18 in. of solid oak, a brace be- 
hind it about 1 ft. thick, in which it broke off a lin. bolt. The 
brace was standing at such an angle as to tend to glance the 
shot downward, but it went on about 100 yards. Mr. Lyman 
considers that no other gun would have thrown that shot that 
distance with the same elevation—about 304 yards with 15 min. 
elevation—even if the target had been out of the way. The 
performance was certainly an exceeding good one ; but we fear that 
there would be many difficulties in using the accelerating gun in 

practice. 








Granton Harzour, N.B.—The vacant frontage at this fine 
harbour, which is a formidable rival to Leith, is now nearly all 
taken mp by an extensive saw-mill being e upon four acres of 
ground by Messrs. Thomson, of Alloa. This saw-mill is placed 
contiguous to the splendid patent slip of the Duke of Buccleuch 
and the forge works of Messrs. Hawthorns and Co. The saw- 
mills, ing machines, &c., are to be driven by a powerful 
Corliss engine, by Mr. Douglas, of Kirkcaldy. 

_Soutn Yorksnrme,—The South Y ire iron trade con- 
tinues quiet. Business at Sheffield is also dull. 





BOLLER-SETTING. 

Tue occurrence of another fatal explosion of a boiler resting 
upon a mid-feather wall has led Mr. Lavington E. Fletcher, in 
his last monthly report to the Manchester Association for the 
Prevention of Steam-boiler Explosions, to urge the members of 
the association to discontinue the use of that dangerous ‘mode 
of setting, and to adopt side walls with suitable seating-blocks 
instead. This latter plan is superior on many grounds. If the 
flues are damp, the moisture rises more readily through the mid- 
feather than through the side walls, as there is in most cases 
less height of brickwork in the former for it to travel through. 
Also any water that may either fall on to the boiler or leak from 
the seams is more liable to lodge in contact with the plates on 
the top of the mid-feather than on the side walls, the bearing 
surface of the mid-feather being at the bottom of the boiler, so 
that it collects all the drainage, and being horizontal, so that it 
retains it, while that of the side walls is inclined, and thus 
affords the water an opportunity of escaping. It is not thought, 
however, that the corrosive tendency of moisture is the only 
cause of the injurious effects of mid-feathers, but that it is nia- 
terially promoted by mechanical action. A boiler does not 
“ ride” so comfortably on a single longitudinal seating as when 
carried on two; and when the weight of a large boiler is thrown 
entirely on a mid-feather, a change of form frequently takes 
place with every change of pressure. This has been distinctly 
observed on the application of the hydraulic test, the internal 
pressure raising the boiler, while it might no doubt be seen im 
some cases on getting up steam. In making internal examina- 
tions of boilers set on mid-feathers, the plates at the bottom of 
the shell are not unfrequently seen to be flattened all the way 
along at the centre line, so that the mid-feather can be distinctly 
traced even inside the boiler. It will thus be seen that an al- 
ternate flattening movement is carried on throughout the line of 
the mid-feather wall on every variation of internal pressure, 
which tends not only to strain the ring seams of rivets and make 
them leak, but by its buckling action to “ fatigue” the metal, 
and this very much to accelerate the ravages of corrosion from 
moisture upon the body of the plates, so that a mid-feather wall 
may be said to produce a description of longitudinal “ furrowing” 
along its bearing surface. 





Boilers set on mid-feather walls should have the brickwork 
ploughed out at the transverse seams of rivets for ee of 
mae] Whthevt this » is impossible to ascertain the = 

ition of the plates, since, although they may appear ectly 
omnd on cm side - the mid-featber Sal, pe Frit a 
wide one, may yet be dangerously wasted in a longitudinal ‘ fur- 
row” all aon ‘the centre oon These poe need not be 
large ; it will be sufficient if they are about 9in. long by 3in. 
high, and cut completely across the wall, so that if a light be 
held on one side they can be seen through. They need not be 
permanently filled up after an inspection, but merely stopped 
temporarily with a little fire-clay, so as to be easily reo 
whenever re-examination is necessary. The pockets are shown 
in the annexed sketch. 

In conclusion, Mr. Fletcher earnestly recommends that no 
boilers having a diameter of 5 ft. and upwards should be set on 
mid-feather walls; but if, in the case of small boilers, and under 

i jireumstances, any of these walls should still be 
adopted, then the boilers rest on suitable seating-blocks 
instead of on bricks; while the bearing surface should not 


exceed an inch in width for every foot in the diameter of the 
boiler, and sight-holes, as explained above, should be ploughed 
out at each of the ring seams of rivets. 
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BRIDGE OF SAINT LOUIS AT PARIS. 


M. Gzoxors Martin is one of the most successful con- 
structors of cast-iron bri on the Continent. He has built 
some ninety arches of cast iron, and amongst these are some of the 
largest spans ever erected. At the Paris Exhibition, M. Martin 
shows drawings of several of his most interesting constructions, 
and qmangeh tenn the bridge illustrated on the previous page. It 
i crossing an arm of the Seine river at Paris in a single 
span of 64 metres, or 210 ft. It is the largest cast-iron arch ever 
made in France, and its proportions and dimensions make it one 
of the boldest designs of ite class. Thearch is formed of nine 

cas principals connected laterally by bearers of 
iron, which distribute the load between the different arches, 
and prevent any undue strain from being brought upon any one 
of the arches or principals singly. The whole width of the 
bridge is 52ft. Gin., the distance between the parallel ribs 


being 6 ft. 6fin. The outer arches are ornamented in a style |. 


somewhat approaching the character of iron ornaments of 
the middle ages. The inner arches are plain, the metal being 
2 in. thick at the ends and 1}in.in the middle. They are of 
double T section, with a small central rib, as’shown in Fig. 5. 
The depth is 3 ft. 7g in. at the crown and 5 ft. 11 in. at the abut- 
ments, and their sections are at these two points 1014 and 
126} square inches respectively. The middle arches are of the 
same height at the crown as the two outer principals, but their 
sections at the crown and abutments are 142} and 155 square 
inches respectively. The superstructure is formed of arches of 
hollow bricks, resting upon parallel cross-beams of cast iron 
6 ft, 6g in. apart from centre to centre. These arches are made 
of a single ring of bricks, and have sufficient strength to support 
10,000 kilogrammes on the square metre of surface, or 2043 Ib. 
per square foot; they therefore form a very light and very 
strong structure. The weight of cast iron employed in the 
bridge is 745 tons, and there are only 10 tons of wrought iron 
in the entire structure. Altogether the quantity of iron is 723 
kilogrammes per square metre of surface of the bridge, or 148 lb. 
per square foot. 

The test load was 600 kilogrammes for the square metre of 
su ial area, and the test was made both by loading the 
entire bridge and also by proportionately loading alternate 

uarters of the arch, so as to ascertain the effect of an unequal 
istribution of the load. M. —— Martin contracted for the 
construction of the ironwork of this bridge for the total sum of 
875,000 francs, or 366.21 francs per square metre of surface. 
The total cost of the bridge was 684,000 francs, or 27,3602. 
which was divided in the following manner; £ 
Masonry ... eee ose 10,4002. 
Cast-iron arch... eee 15,0002. 
Extras for labour, &c. ... 1,9602. 


£27,3601 


THE CINCINNATI SUSPENSION BRIDGE. 
Continued 


rom P. 99.) 

LS pet of the main span of the Cincinnati bridge, in- 
cl cal sus and stays, is nearly 1500 tons of 
2000 Ib, each. But not this weight is epee by the 
cables, Owing to the efficiency of the trusses and girders, over 
100 ft, of floor at each end may be considered as resting upon 
the towers. Allowing the full weight of the cables, stays, and 

and inclu the weight of the floor for a length of 
800 ft., we may reduce the above weight at least 200 tons, and 
assume the total weight suspended at 1300 tons. At a mean 
temperature of 60 degrees, the deflection of the cables is 89 ft. 
or % of the span. The ratio of tension due to this deflection 
is 1565, which makes the tension of the cables equal to 
1300 x 1.565=2034 tons. 

The cables contain an aggregate number of wires of 10,400 
No. 9 each wire ing an average strength of 











1620 Ib. total strength of the two cables united is there- | pe 


fore 1620 x 10,400= 16,848,000 Ib. eos eo» ==8,424 tons 
To this strength we have to add the supporting 
power of 76 stays of a strength of 90 tons 
each, or ... i watt one ooo e» 6,840 tons 


ggg cama ot een ond cage «» 15,264 tons 
the greater efficiency of the short - inside of the 
tangents is considered, the total strength will exceed 16,000 
The proportion of tension caused by the permanent 
t to the ultimate supporting power of the cables and stays 
as 
2034—16,000, 
or nearly 1—8. 

When the floor is crowded from end to end with pedestrians, 
as is the case on fine Sunday, this transient weight may 
bg, Ly 900 Et linea yd —s 
80 Ib. for ware foot. People may closer, but 
Son ot Die Doeinetnn ota. So long as they move is- 

, one-half in one direction on the one side of the floor, 
while other half moves on the other side, occupying road- 
way as well as side-walks, the above estimate is full, and will 
not be exceeded. Be © pak, Guin, oe be coe & 
800 x 900—720,000 lb. one eee one eee tons. 
Add permanent weight, ... + oe o» 1800 ,, 


-- Li 1660 
cables resulting from this is equal to 
tons. 


Total maximum ea 
The tension of 
1 The rattan  muperting rng 2598—~16,000 
ra as 
1+6.158. on main 5 be 
= = — pan may 


6 four-horse teams loaded es 6D tons. 
6 two nk eee 80 ” 
6 one ” deo 15 , 
100 persons eee eee “ “~ 6 ” 
Total erry one lll tons. 


Add weight of structure... 1800 ,, 
Total ... ese, _ sv» 1411 tons, 


tons, | not the 





The ratio of this tension to the supporting strength is as 
2208-—16,000—1+ 7.246. We therefore have about eight times 
the strength for the support of the permanent weight, seven 
times for ordinary loads, and six times for maximum loa: 

One of the great causes of destruction to which frail struc- 
tures are exposed on this continent are hurricanes. Ordin 
heavy gales, which are of almost daily occurrence in the Ohio 
valley, need not be considered here, because they do not affect 
our Tridge, neither horizontally nor vertically. But let us 
suppose a severe hurricane moving directly east and west, or at 
right angles to the line of the bridge, exerting a | up- 
lifting power of 50 + = square foot upon the whole lower 
surface of the floor. Now, assuming further that 1000 ft. of 
the length of the floor are thus uplifted at once, there would be 
a surface oe equal to 36,000 square feet, and the uplifting 
force would 

86,000 x 50= 180,000 lb., or eee 900 tons. 
Now the resistance opposed to this force is the weight of the 
floor ose eee eee +. 1300 tons. 
Weight of cables in centre ... eco 100 ,, 
Resistance of anchors in towers... 500 ,, 


Total resistance ... 1900 tons. 

The strength of the floor is such that no breaking up in part 
can take place; either the whole of it will go or remain intact. 
It is plain that the simple weight of the structure itself will be 
ample to resist such a power. Nor can any considerable hori- 
zontal deflection take place, because the cradle power of the 
cables is too great, cal ample means have also been applied 
in the floor itself to maintain its integrity and position. It is 
true that hurricanes will occasionally blow with a greater force 
than has been assumed above. But if ever such a calamity 
should evertake the bridge, I apprehend that but few structures 
in the adjoining cities would be left intact. It is highly impro- 
bable that the full force of a hurricane should ever be directed 
against the whole length of the floor; butif this should happen, 
even then the power of resistance will be equal to the shock. 

To further guard against injurious oscillations which might 
be produced by the blow of a hurricane, eight heavy counter or 
check stays are anchored to the towers below the level of the 
lower cornice, and run up to the cables. Their sole office is to 
counteract any undulations which might be imparted to the 
cables by a severe blow. In ordinary conditions their services 
are not required. 

For the information of those who have little or no experience 
in the practical working of suspension or ny I will remark 
here that they must divest themselves of the idea generally 
taught in text-books, that the efficiency of a suspension bridge 
depends upon the maintenance of its equilibrium. This is a 
mistake. o such equilibrium need be maintained. In all 
systems which are subject to variable loads and to the kneading 
action of passing weights, a compromise must be made. A 
small item is to be sacrificed, while a much larger and more 
im tt one is to be secured. 

ne great and most important advantage of the suspension 
system is its flexibility, whether for railway or for common 
travel. This of course appears like a paradox, because just the 
opposite is taken for granted. I have never before distinctly 
expressed myself on this subject, but it is due to my profession 
that I should do so now. And for the information of young 
novices, I will further remark, that hereafter, whenever lar, 
spans for railway traffic are to be constructed, this view will 
maintained as one of the cardinal doctrines in bridge gngineer- 
ing. I also take it for granted that the time is approaching 
~ suspension railway bridges will be considered the only 
structures applicable for spans exceeding 250 ft. 

Ever since the 18th of March, 1855, from thirty to forty 
trains have passed daily over the Niagara bridge. With the 
exception of the renewal of the timber girders, and some other 
woe parts, which showed signs of decay, no part of the sus- 
nded system has ever been disturbed. The work this day is 
just as strong as it was on the day when the first train of cars 
passed over. Are twelve years more wanted to demonstrate 
satisfactorily the perfect (not partial) | ree I of suspen- 
sion railway bridges? The Niagara Bridge Company contem- 

lates the substitution of iron for timber in the superstructure. 
When this is done, where is the railway bridge in this coun 
or in Europe which, in point of economy and strength, will 
favourably compare with the Niagara bridge? That work does 
not now exist. If a rival test was to be instituted between the 
Ni the Britannia, and the Cologne bridge, to ascertain 
their relative efficiency in the support of heavy trains at high 
speeds, I should unhesitatingly expect the Niagara bridge (be- 
cause of its elasticity and flexibility) to support this test without 
sustaining the least injury, while the tubular bridge would feel 
the effects of a series of rapid concussions more severely than 
the lattice-work at Cologne, and the latter would feel it more 
sensibly than the Niagara bridge. I[t is surprising how long 
reconceived notions will occupy the minds of professional men 
use, forsooth, high professional and popular names have 
dictated so and so. But facts will persist in telling their own 
tales. The Niagara as well as the Alleghany and Ohio bridges 
will ‘remain standing proofs of the new doctrines I am here for 
the first time laying down—perhaps for the benefit of those pro- 
fessional men only, who are to come hereafter. 

Addressing, fore, the next generation of engineers, and 
t, I will further say, that the flexible suspended 
truss be considered by competent men the only system ad- 
missible for large’ spans. Trusses exceeding 250 ft. designed 
without the suspension feature wiil then be condemned as pro- 


fessional bl and as an unjustifiable waste of material. 
This will be eq true for sing uy othe | of eeepc 
of Neither tube nor lattice will be kuown in large spans 


to ineer of the future. In the place of these, strong 
upper will support the tension of wire cables, suspended 


on each side of trusses, whose proportions are calcu- 
lated less for stre than for stiffness. Horizontal stability 
will be insured by an efficient bracing of the upper and lower 
floor, and this will be so much easier accom ed since no 
bucking or lateral deflection can take place in the absence of 
powerfully compressive members. 


a train enters upon the Niagara bridge, the stays at 
arcedmpacatively iaave 


taxed than the cables. As the 


F< 
Bg 





load proceeds, the cables are more taxed than the stays, and the 
reverse process goes on through the other half of the s 
Every train produces a slight advancing wave not perceptible to 
eye. Owing to its flexibility, this waving action may be re- 
= ad infinitum, without any injury to the structure. 
ithout the stays this flexibility would be too great. Owing to 
the far-reaching effect of the stays, in conjunction with the stiff- 
ness of the trusses and girders, and the stiffuess of the 
cables, the deflection caused by passing loads is,reduced to such an 
extent that the natural elasticity of the materials composing the 
floor is — to meet it, no matter how often this action may 
be repeated. To attempt a degree of rigidity equal to that of a 
tube would be a step in the wrong direction; it would be a 
positive injury. The structure would then suffer more from its 
unyielding stiffness than it now does from its flexibility, because 
of the forcible contraction and expansion in consequence of varia- 
tions of temperature, and because of its exposure to severe gales 
and hurricanes, it might be bent and twisted without being able 
to recover. 

Tubular as well as lattice and other iron truss bridges are 

subject to short concussions and vibrations, caused by the pass- 
age of trains and other loads. No such action pon noticed, 
neither in the Niagara bridge nor in the Alleghany or Ohio 
bridge. By the elastic nature of the cables, stays, trusses, and 
girders, concussions are rendered harmless; they cannot affect 
locally, neither can they be translated or transmitted through 
the whole work. 
\. A single wire suspended between two posts will transmit 
vibrations readily and distinctly. So will a number of wires 
suspended alongside of each other in parallel positions, without 
touching each other. Each wire, when struck, will readily re- 
peat its successive waves, visible to the eye. Now, while these 
oscillations are going on repeating themselves, throw a string 
around the wires in the centre of the curve, and collect them 
into one bundle, and notice how much this will interfere with 
the transmission of waves. The more these ties are multiplied, 
the more will the effects of the vibrations be destroyed, because 
the solidity of the wires is interrupted. Now this simple experi- 
ment illustrates exactly the effects of vibrations upon a wire 
cable or wire rope. Vibrations which will readily repeat and 
transmit themselves in a single solid wire or rod will Seo their 
force in a bundle of wires or rods. While the reverberatory 
effects of the concussions of a train moving through a solid tube 
are not only deafening to the ear, but destructive to the metal, 
they are neutralised and rendered harmless on the Niagara 
bridge. The reverberatory effects of a train moving at the rate 
of ten miles per hour over that bridge are as little observed as 
those resulting from the ordinary speed of five miles per hour. 

It is due to the stockholders of the Ohio bridge, who have 
honoured me with their confidence, and have entrusted me with 
their capital, that I should state my views more fully respecting 
the durability of their work. Myself being a large shareholder, 
but without any further interests in the value of property of the 
adjoining cities, 1 am equally, if not more concerned, in this 
question. With reference to simple strength, it is evident that 
ample provisions have been made. The fact that for the ordi- 
nary duties of the bridge seven times the strength has been pro- 
vided ought to be a sufficient guarantee for its future unimpaired 
stability. Indeed, it would appear that all further explanations 
on this head are superfluous. But certain popular notions about 
vibration, granulation, and crystallisation, and other occult and 
mysterious changes to which iron is supposed to be subjected, 
are so prevalent, and have become so misty in the — mind, 
that I consider it of the greatest importance in this report to 
state my views clearly on this subject. I have done soon a 
former occasion, in iny last report on the condition of the Niagara 
bridge in 1860. And as I have hai no occasion whatever to 
change my views since, I shall in part have to repeat here what 
I said then. 

Two kinds of changes are known which may affect the strength 
of iron and of all other metals. One of these changes results 
from oxidation, and is well understood. The other change 
appears to be caused by a molecular action which impairs co- 
hesion, and consequently the strength of the metal. 

So far as oxidation is concerned, all the iron parts of the 
bridge, except the anchorage, are open to inspection, and may be 
painted from time to time. The wires composing the cables are 
well protected by varnish, and so closely and compactly com- 
pressed, that all interstices are filled with li oil. This 
protection is further increased by the outside wrapping, so that 
no apprehension need be entertained on that score. On takin, 
— the cables of the Suspension Aqueduct at Pittsburgh, 

ter seventeen years’ exposure, and the effect of tripping water, 
leaking from the trunk, and with little or no care bestowed 
upon them, the wires inside were found just as free from rust as 
on the day they were put in. A well manufactured cable may 
be considered as perfectly free from all danger of rusting. 
Concerning the safety of tie anchor chains, enough has been 
said in a former chapter. 

The other change to which iron and in fact all metals are 
liable has been investigated by many distinguished men of 
science. Such philosophers as Arago have made elaborate re- 
ports on this question, on the occasion of a severe accident on 
the Versailles railway, caused by the breaking of an axle. And 
yet this subject appears to be still open to further researches 
and experiments. No definite conclusions have been arrived at. 
On the contrary, the longer the question remains unsolved, the 
<r es to be the mystery in which it is apparently 


All molecular forces are transmitted by waves, vibrations, or 
undulations. A telegraphic message is communicated over & 
wire by virtue of the molecular waves, which propel each other 
from end to end. The electro-magnetic force, applied to the 
wire in Cincinnati is almost instantaneously responded to at 
the other end in Pittsburgh or New York, in consequence of 
these molecular affections. The application of such a force 
involves a molecular change in the condition of the iron. What 
the true nature of these invisible conditions is remains a mys- 
tery. We know the outer manifestation of the force, while 
its inner nature remains hidden to the human sense. The light 
of the sun is transmitted to the planets™ by vibrations, com- 
municated through the medium of the ether which fills plane- 
tary space, and the sonorous sounds of a bell travel by vibra- 
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tions through the medium of the air. The web of nature’s life 
is woven and unwoven by invisible undalations ; without these 
motions nature would be a blank. Even in death they continue, 
because death involves only another kind of motion, which is 
chemical action. ; : 

It is currently believed that suspension bridges are exposed to 
great vibrations, and that these vibrations have a tendency to 

stallise or to granulate (as some prefer) the wire, and that by 
this process its strength will be gradually destroyed. Now, the 
fact that the strength of iron, or any other metal, may be im- 

ired by repeated vibrations and concussions is so we 1 estab- 
ished that no further arguments are needed to prove it. A bell 
may be readily broken by repeated concussions. A piano wire, 
although made of the best and strongest material which is 
known in the arts, may be broken by repeated vibrations under 
tension. Good steel springs may be used and abused many 
years, but will break at last from the same cause. Railway 
axles, particularly those of a coarse, c stallised texture, are 
easily broken by continual vibration and concussion. And so 
on through the whole chapter of accidents and failures which 
may occur, when iron or steel is exposed to extreme vibration 
=e tension or torsion. ; 

This subject has engaged my attention for many years. I 
have made numerous experiments myself, and have continued 
them for years, and I also know the experiments of others. I 
have likewise collected an interesting number of specimens of 
iron and steel, which have been exposed to all sorts of vibra- 
tions, and under the most various conditions. My aim was to 
discover whether iron will erystallise or not under the influence 
of vibration and tension. But to this day I have uniformly 
failed in this attempt. With or without the microscope, I have 
been unable to discern one single crystal which had formed 
under the influence of tension, torsion, and vibration. When a 
drop of oxalic acid is placed upon a glass plate and examined 
under the microscope, evaporation, and, in consequence, crystalli- 
sation, at once takes place, in beautiful lines, shooting out in all 
directions. Here is rendered visible a formative process, because 
crystallisation is but the first attempt of nature at organisation. 
The same process may be observed in the formation of the 
crystals of ice, or in the crystallisation of any chemical solution. 

We must bear in mind that crystallisation is not a process of 
disintegration, but of formation, a step forward in the endea- 
your of nature to advance the condition of matter. I maintain 
that in no single instance has the crystallisation of iron or any 
other metal been proved, as resulting from vibration, torsion, or 
tension. Vibrations and other violent mechanical actions are 
processes which have a tendency to disintegrate, to destroy, to 
loosen, but they lave no tendency to form geometrically or to 


organise. T!« simple shaking of a chemical solution may 
promote crystallisation, but this fact is no objection to my 
argument. 

‘On the breaki a bar of iron an apparently crystallised 
fracture may be discovered. But this appearance is only ap- 


pearance, aud nothing more. There are no crystals. The 
reflecting and shining metallic surfaces of the lacerated particles 
of iron which have been forcibly broken or torn apart appear 
like crystals without being crystals. Any bar of iron may ex- 
perimentally be broken in such a manner as to exhibit a 
crystalline fracture, and again so as to show nothing but fibre. 
But why is it that a fine uniform steel cannot be broken so as to 
exhibit crystals? Because it a purer metal, more granular, 
less laminated, and more homogeneous and uniform in its tex- 
ture than wrought iron. On the other hand, tough, fibrous, 
laminar wrought iron, on being broken, will display shining sur- 
faces, because they are forcibly drawn out and exposed by the 
rupture. Crystallographers have never succeeded yet in the 
measurement of those supposed crystals, and I expect they 
never will, simply because they exist only in imagination, but 
not in reality. 

As this subject is one of great importance, and has a consider- 
able scientific interest, I will, in order to guard against mis- 
apprehensions, explain further. 

ronght iron forms an alloy of pure iron, mixed with carbon 
and other elements. A certain quantity of impurities in the 
shape of good cinder appears to be necessary to — strength 
and cohesion to this metal, and also to make it malleable, and to 
ive it welding properties. The purer and denser the iron, the 
igher its welding heat; the impure and soft. qualities require 
less. During the process of puddling, as well as blooming, the 
melted pig iron is mixed with cinder, and this mixing, which 
promotes adhesion, prevents the formation of crystals, which is 
the tendency of pure iron in a molten state. The puddled ball 
or bloom is a mixture of crystals of iron and of carbon and cin- 
der. The subsequent squeezing, shingling, hammering, or 
rolling has the effect to condense, laminate, reduce, and elongate 
these metallic crystals, at the same time removing and squeez- 
ing out any superabundant cinder that may remain inside. 
The longer this process of hammering and rolling is continued, 
the more will the particles of pure iron be incorporated and 
consolidated with the cinder, and, thus combined, they will be 
drawn out, flattened, and elongated. By the rolling process 
fibre is formed, the hammer makes it more granular and 
solid. 

After all these processes have been gone through, what has 
become of the original crystals which were formed in the puddling 
furnace under the influence of a melting heat? Is it possible 
that any sensible man, on reflection, can look for crystals in a 
bar of iron thus treated ? 

An entirely different condition of things takes pan in a large 
forging, which remains highly heated for a great length of time, 
ot whose centre may not be influenced hy the mechanical 
action of ahammer. In this case the original fibrous bar, ex- 
posed to a long continuous heat, without being com ed by 
mechanical force, may undergo an entire change. Under the 
influence of heat, crystallisation may then take place. I do not 
deny this, but I doubt it, because the loss of fibrous appearance 
and the coarse condition of the inner part of a large fagot may 
be principally owing to the destruction of the cinder. 

xi wrought iron is a composition of laminw and threads of 
pure iron, enveloped and shrouded by films of cinder. The more 
the iron and cinder are compressed and worked, interlaced and 
incorporated, the greater will be its cohesion, But the cohesion 
between the cinder and iron once destroyed, and its strength is 





gone. Now keeping this process in view, it becomes plain why 
cohesion should be destroyed by an exposure to continuous 
vibration and concussion, under torsion or tension. There is no 
mystery whatever about this; it is a simple mechanical process. 
All cohesion may be destroyed by such action. The rupture of 
a bar of iron or steel, therefore, will take place because of the 
forces aunts to weaken the cohesion of the particles, and not 
because these particles have become crystallised. 

But whilst the fact is acknowledged, that iron may be 
fractured when exposed to great vibration, tension, and torsion 
another fact is equally well understood; the same material 
when ex to tension, with very slight or no vibra- 
tion, will endure and be safe an indefinite length of time. Long 
experience has proved beyond any shadow of doubt, that good 
iron, if not exposed to a tension exceeding one-fifth of its ulti- 
mate strength, and not subjected to strong vibration or torsion, 
may be depended upon for one thousand years. Proofs of this 
kind are furnished by the iron fastenings which in former ages 
were put into roof trusses erected over some of the oldest 
Christian churches still preserved. 

What in this connexion may be said of bar iron applies with 
still greater force to wire. This material, in consequence of the 
manufacturing process which it undergoes, acquires a maximum 
strength. Bar iron of 1 to 1}in. square section, fit to make 
the best quality of wire, should bear at the rate of 60,000 lb. 
per square inch. Butthis same bar, when reduced to No. 9 
wire, if well treated, will bear at the rate of 100,000 lb. per 
square inch; and when drawn to No. 20, its strength will be 
increased 20,000 to 30,000 Ib. more, equal to common steel. Not 
only can this be accomplished experimentally, with a few select 
bars, but hundreds of tons may thus be supplied. It is also 
important to know that this great increase of strength is not 
ephemeral or passing away. On the contrary, it is enduring 
and lasting provided its power of strength is not overtaxed. In 
some of my former reports [ have cited proofs of this durability, 
but I cannot repeat them here without swelling this paper un- 
necessarily. 

Within the reach of the engineer no material can be found 
superior to good iron wire. Steel wire, it is true, possesses 

reater strength, but its manufacture is not yet sufficiently per- 
ected to insure entire uniformity, such as can be had in iron 
wire. The time however will come when the same uniformity 
will be obtained. In making this statement I wish it to be 
understood that it does not apply to specimen trials, but to ex- 
perience ona large scale. Iam aware that steel wire is now 
manufactured which bears 300,000 lb. per square inch, but I 
have not been able yet to obtain from any source as much as 
one-half ton of such uniformity as I consider necesary and 
essential for the manufacture of good wire ropes and wire 
cables. 
Social, Financial, and Commercial Question. 

Bridging our western rivers is one of the great means of 
facilitating intercourse, commercially, as well as socially and 
politically. Bridging the Ohio between Cincinnati and Coving- 
ton means to amalgamate the two communities into one, in sen- 
timent as well as interest. The same relations will spring up 
here which now exist between New York and Brooklyn. The 
latter city constitutes a huge boarding-house, a healthy and 
delightful p'ace of retirement and repose for the busy merchant 
of New York. The more facilities are offered to the mercantile 
and industrial pen of Cincinnati, the cheaper and more 
pleasantly people will be accommodated, the more will that 
population flourish and increase. 

On the 27th of May, 1857, after the completion of the founda- 
tions, I submitted to the Board my estimate of the probable 
cost of the bridge according to the designs which had been 
approved in the previous year. The amount of this estimate 
was $1,136,209, based upon a wooden superstructure. The 
actual cost of construction, not including real estate, will be 
nearly one and one-half millions of dollars., Including real 
estate, taxes, interest, and discount on bonds, the aggregate ex- 

nditures will probably reach the sum of one million and eight 

undred thousand, which embraces all the old stock paid in, 
amounting to about $300,000. Considering the enormous 
advance in the rate of wages and in the prices of materials, also 
the greater cost of an iron over a wooden superstructure, the 
excess of the actual cost over the original estimate is easily 
accounted for. In 1857 we contracted for Buena Vista free- 
stone at the rate of 22 cents per cubic foot; in 1866, we had to 
pay 45 cents. The rates of common labour, stone-cutting, and 
the wages of masons have morethan doubled. With these facts 
before us, we may congratulate ourselves that the work has cost 


no more, 
ngineering and Superintendence. 

When the foundations were commenced in 1856, I was 
assisted by Mr. A. G. Gower, civil engineer, whose connexion 
with the work continued until the year 1863, when he resigned. 
The services of Mr. George W. Fulton, civil engineer, were sub- 
sequently engaged to superintend the laying of the Covington 
anchorage, and the continuation of the masonry of the tower on 
that side during the year 1864. My eldest son, Col. Wash. 
A. Roebling, after a four years’ service in the Army of the 
Potomac, was then engaged as my assistant, and he has taken 
a very active share in its superintendence ever since. As 
engineer-in-chief, I owe to all these gentlemen an acknowledg- 
ment for their valuable and faithful services. Without able and 
willing co-operation, no work of magnitude can be executed, 
and it gives me great pleasure here to testify to the efficient aid 
which these gentlemen have rendered with such cordiality and 
professional devotion. 

Mr. T. Walthal, of Covington, had, as master carpenter, 
charge of the carpenter work during the laying of the founda- 
tions. 

In 1857 the masonry of the towers was carried forward by the 
contracting firm of Messrs. Mattoon, Dawson, and Messer. On 
resuming work in 1863, no satisfactory ent could be 
made for prosecuting it by contract, and it was therefore decided 
to lay the masonry by the day under our own supervision. The 
pres geod has reason to be satisfied with this course, which, in- 
deed, was the only one left to pursue. The masonry has, in my 
opinion, cost less than it would have cost had the laying been 
done by contract. No contractors made acceptable offers, be- 
cause none had experience in such work, to carry up heavy 


masonry such a great height. We were, therefore, obliged to 
put up all the requisite machinery for hoisting and laying our- 
selves; but this once done and the rest was easy to accomplish. 
Instead of paying large profits to contractors, and transferring 
the responsibility of the work to other hands, we concluded on 
doing the laying by the day. The stone-cutting was, of course, 
done in contract, or by the foot, and all the materials were 
delivered by contract. This course of management enabled us 
to prosecute the work just as we wanted, and to do justice to 
the quality of masonry, with a due regard to economy. 

The Buena Vista sandstone consumed in 1857 was delivered 
by Messrs. H. Worthington and Co, On resuming work in 1863, 
a contract was made with Mr. J. M. Mueller, who supplied the 
great bulk of this material. Large quantities of limestone were 
consumed for backing, both in the towers and anchor masonry, 
and these were delivered by Mr. George A. Smith, from the 
North Vernon quarries in Indiana. 

The stone-cutting on the Cincinnati side was superintended 
by Mr. Adam Hoplar, and by Mr. Charles Ware on thé Covin 
ton side. As superintendents of masonry the following gentle- 
men have served at various times and on different portions of 
the work: 

Mr. John Knox, Mr. A. Gilmore, Mr. Charles Gillespie, Mr. 
~ oe Acken, Mr, George Tudd, Mr. John Bell, Mr. John 

aloy. 

The carpenter work of the superstructure has been superin- 
tended by Mr. F. Farrington; the wire shop was in charge of 
Mr. D. S. Rhule; the machine and blacksmith’s shops in charge 
of Mr. William Apperly. 

To all these gentlemen I hereby express, on the part of the 
Bridge Company, my sincere acknowledgment for faithful ser- 
vices rendered during the execution of the work. 


Table of Quantities. 


Main span from centre to centre of towers eve 1057 ft. 
Side spans from abutment to centre of tower ... 281,, 
Total length between abutments ... soe ove. 1619 ,, 
Elevation of floor above low water at tower o 91,, 
e * rr in centre ib 103 ,, 
» Of Front-street, Cincinnati approach .., 60 
»  ofSecond ,, Covington  ,, one 71 yy 
Ascent of Cincinnati approach in 100 ft... 0... 5 yy 
Length of Cincinnati approach from Front-street to 
abutment ... oe vee one a vi 841 ,, 
Length of Covington approach from Second-street 
to abutment over jude 4 ental) tba 292 ., 
Total length, inclndiug approaches eee woo 2252 
Number of cables... 1. ane 5 Me 2 
Diameter ofeach ... save os re 124 in, 
No. 9 wirés in each cable... “6 soe is 5200 
» 4 both cables ... ned sii ee» 10,400 
Average strength of one wire ooo ove ee 1620 Ib. 
Ultimate strength of one cable .., eo = ove «= 42:12 tne, 
Hs » _ Of both cables ... Pam - 8424, 
Number of stays in main span Nae ees ee 76 
Strength of each... obs “ ove ee 90 tns. 
Aggregate strength of stays oss aoe «we 6840 ,, 
United strength of cables and stays ove eve 15,264 5, 
Weight of main span between towers .. ... 1500 yy 
‘okey » _ 98 far as supported by cables 1300 ,, 
Deflection of cables in main span ... © ise ese 89 fr. 
Permanent tension tostrength ... 0d ee 1+8 
Ordinary working tension to strength .., ss. 1+7 
Maximum tension to strength oop deo oe 1—6 
Section of each anchor chain in square inches «+ 190 
” me **. 9 ” ove 880 
Ultimate strength of twochains .., ove --» 9500 tns, 
Elevation of anchor plates above low water eee 25 ft. 
Greatest weight resting upon the foundation of each 
tower soo eee eee ote tee! wee» 82,000 tne, 
Area of each foundation ... ove eee «» 8250 s.ft. 
Pressure upon each superficial foot ove «. 8.88 tns. 
Cubic content of masonry of each tower eee 400,000 ft. 








THE METROPOLITAN AND ST. JOHN’S WOOD 
LOCOMOTIVES. 


Str,—Permit me to call your attention to an error in your 
article of the 20th July, on “ Locomotives for the St. John’s 
Wood Railway,” which I have just read. 

The condensing apparatus and fittings of the tanks of these 
engines are precisely the same as those which were fixed by 
Messrs. Beyer, Peacock and Co., after a series of experiments, 
on the first engines constructed by them for the Metropolitan 
Railway, previous to their leaving their works. 

The apparatus has from the first worked so perfectly that it 
has not been found necessary to make any alteration in the sub- 
a ee engines, 

beg leave to add that it is intended to fix the maximum 
steam pressure in the boilers at 140 lb., in place of 130 lb. as 
stated, 
Yours truly, 
Chapel-street-works, Rosert H. Burnerr. 
Edgeware-road, N.W., August 12, 1867. 








Tre Froatine Doox at St. Toomas’s.—Telegrams have 
been received from St. Thomas's, dated July 20th, communi- 
cating intelligence of the sinking of the St. Thomas’s new iron 
graving floating dock. An attempt was being made to dock the 
Royal West India mail steamer Wye, when by some unexplained 
cause the dock filled and went down in 33 ft. of water. Her 
topsides are just visible above water, and unless assistance is 
sent from England it is apprehended the dock will become a 


Coatinc ARMOUR-PLATED VxsseLs.—The Lords of the 
Admiralty have invited the principal shipbuilding firms in the 
United Kingdom to send in tenders for the construction of an . 
armour-plated iron ship of about 2300 tons. This vessel is to 
be supplied with twin-serews, and her bottom is to be sheathed 





with wood, which is to be coppered.—Army and Navy Gazette. 
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EAST INDIA STEEL AND IRON 
COMPAN Y.—II. 


‘In 1849, sixteen years after this company com- 
menced operations, therg had been no surplus profits 
from their works, and not a rupee had been paid of 
either principal or interest of the large sums advanced 

Government, and which by that date had amounted 
to a rupees. Seeing how ey was the 
prospect of ever getting repayment of the moneys 
already advanced, in June 1853 the East India Com- 
pany accepted a cash payment of 10,000/. down in 
ieu of all claims; and, in consideration thereof, new 
leases for thirty years were ted, to a new com- 
pany, of the districts held by the old iron company, 
with provisions for nee the due working of the 
iron ores on an € e. 

In 1859, the company was in possession of four sets 
of works, viz., at Porto Novo, Beypoor, Poolamputtee, 
and Trinomalee. Mr. W. Sowerby, C.E., who visited 
these works about the date stated above. remarked of 
them as follows: “The Porto Novo works have been 
and must continue to be a losing concern, though 
ever so well managed. They are too far from any 
Pe to be easy of access; the iron-stone has to be 

rought from many miles in the interior of the country. 
The charcoal was once obtainable round Porto Novo, 
but it has been all cleared away, and the ground culti- 
vated, and the charcoal is now brought from a distance 
of twenty-five miles. Shells are, I believe, used as flux. 
There are three very old, badly built, and ill-designed 
blast furnaces at Porto Novo—all in a very dilapidated 
state, and none of them at work during tlie time of 
my visit; but they were being repaired. There was 
formerly a forge-work, but all the machinery has been 
taken out ; there is not in either shape of the furnace, 
or the plan of the work, anything worthy of a single 
sketch. The works have been, from first to last, used 
for turning out castings required in the Presidency, 
and a portion of pig has been sent to England to be 
converted into steel. A large quantity of it was used 
in the construction of the Britannia Tubular’ Bridge 
and the Menai Bridge. The iron is very good, and 
would always command a good price, were the supply 
regular; but it arrives in England by piecemeal, and 
is not, therefore, valued at its full value.” 

Great expectations had been entertained regarding 
the Beypoor works, and great expense incurred in 
sending out steam machinery and rolling-mills, but all 
to no purpose, as the whole of the machinery was after- 
wards put up for sale. Why they failed it would be 
difficult to say. According to some statements, it was 
want of fuel, supplies having had to be brought from 
Ceylon in vessels; but, according to Colonel Cotton, 
wood was very abundant there, but there were no 
roads to take it along to the works. Certain German 
workmen, who had been taken out from Styria to Bey- 

r, stated that it was too hot for them to work, and 
it was impossible to get naked savages to do such 


- works as puddling, who, if left by themselves for only 


a few moments, neglected the furnace, and all went 
wrong, and, not unfrequently, they would fall asleep 
in front of the furnace. 

The Trincomalee works consisted, at the date to 
which we are now alluding, of one blast furnace similar 
to the one described below, but using cold blast. 

The blast-furnaces at Poolamputtee is situated on 
the river Cauvery, about thirty-five miles north-west of 
Salem, and was commenced about the year 1857, 
and is of the following dimensions: height, 35 ft. ; 
height of dam, 19 in. ; height of tuyeres, 214 in. ; height 
of hearth, 5 ft.; from top of hearth to boshes, 4 ft. ; 
from top of boshes to top of furnace, 26 ft.; width 
at top, 3 ft.; width of boshes, 5 ft. 6in., and width 
of hearth, 2 ft. The waste heat is conveyed under 
the boilers, and is nearly sufficient to beat them. 
There are three boilers, two always in use and an 
extra one in case of accidents. The engine is about 
20 horse power. The blast apparatus is complicated and 
bad ; there are two small oscillating blowing cylinders 
on a patent principle, having, instead of valves, a 
cylinder working within a cylinder, and the air pass- 
ing out at the joint pipes, wher> it escapes con- 
siderably. The diameter of the cylinders is 2 ft. 6 in., 
and 2 ft. 6 in. length of stroke ; they make 60 strokes 
per minute, giving 2900 cubic feet of air. The 
pressure of blast is 2} lb. per square inch, which 
amount of pressure is absolutely necessary owing to 
the refractory character of the iron ore. The blast 
is heated to a degree sufficient to melt lead, and 
this is done in a separate stove by means of the 
small waste charcoal which accumulates on the works. 

In the International Exhibition of 1862, this com- 

y exhibited specimens of its ores, and manufactured 
iron and steel, which possessed considerable interest. 





In the present Paris Exhibition, however, the name of 
the company is not to be found, and so little do we 
now hear relating to its proceedings, that it is, with 
us, almost a panties whether it yet survives. 
Chequered though its struggling existence has been, it 
has nevertheless managed to maintain a sort of vitality 
toa greater degree than some others which have 
started | for like purposes in other parts of India, and 
to whieh we shall, at some future time, refer. We will 
not now stop to inquire as to the causes of such lament- 
able failures in attempting to establish ironworks in 
India; but may premise that the want of communica- 
tions has, in every such case, been the principal ob- 
stacle to success. 








ELECTRIC-DISTANCE METER. 

Tue collection of articles sent to the Paris Ex- 
hibition by the Austrian War Office contains an 
ingenious apparatus, invented by M. C. Cocziczka, 
captain in the corps of engineers, for measuring 
the distances.and indicating the movements of dis- 
tant objects. This apparatus requires two points 
of observation placed at a certain measured dis- 
tance from each other, and connected by a telegraph 
wire. Ateach of these stations a telescope is used tor 
observing the object in view, and below the telescope 
a small table is siaaed in one of the stations, represent- 
ing the map of the space in front of the observer. At 
one fixed point upon the table exactly below the axis 
of the telescope there is a long thin needle balanced upon 
_— and connected to the telescope, so as to follow 

movements of the latter and to be always parallel 
to its line of sight. Besides this, a second needle, 
which turns round a point which represents the second 
point of observation upon the small map, is placed 
upon the table, and this second needle 1s connected 
with the telescope of the other station by an 
electric arrangement. The movement of the dis- 
tant telescope is made to cause this needle 
to turn to an equal angle with itself, in a some- 
what similar manner to the magnetic . needles of 
the electric telegraph. The distance between the 
centres of the two needles on the paper being made to 
scale, so as to represent the measured distance of the 
two places of observation, it follows that the position 
of the two needles will indicate the two lines of sight 
of the two telescopes both fixed upon the same dis- 
tant object, and the point where the two needles cross 
each other (one of the needles being slightly below 
the other) will correspond to the exact position of the 
distant object. If the latter is in motion, and the two 
observers follow its movements so as to keep it con- 
stantly in sight, the two needles will constantly “na 
their position, and their point of intersection will make 
the same movements upon the map, on a small scale, as 
the distant object makes in reality ; the movements of 
the object and those of the point of intersection of 
the two needles being simultaneous. For purposes of 
warfare there are several applications of this instru- 
ment, which will readily suggest themselves; but 
similar instruments may be used with advantage for 
purposes of og surveys of land, and for similar 
operations where they are not unlikely to effect some 
considerable saving of time, if properly employed. 








BESSEMER STEEL BUILER PLATES. 
WE have before us a large photograph of one of the 
steel boilers to which we referred, May 17th last (vol. 
iii., p. 515), as giving way under a hydraulic test. This 
was some years ago, before proper attention had been 
iven to the testing and selection of steel. One of the 
ongitudinal seams gave way, the steel cracking be- 
tween the rivet-holes. The next plate broke clean 
across through the solid, almost as short as glass; 
another cracked nearly across diagonally, and another 
for about 3ft. circumferentially. The failure was 
most complete, and the makers of the boilers, who had 
made them to specification, and without taking any re- 
sponsibility for the quality of the steel, lost no time in 
sending out a private circular to their friends warning 
them against steel boilers aay 2 
Hundreds of large steel boilers have, however, been 
since made and tested, and are now under steam, giving 
every satisfaction. And when we say steel, we mean 
Bessemer steel, which is now sold at the — of 
Lowmoor iron. We published the tests of Messrs. 
Charles Cammell and Co.’s plates, of both Bessemer 
and crucible steel, on e 519 of our last volume. 
The forge test (hot) for all Bessemer plates 1 in. thick 
and under is to bend 180°, either with or across the 
grain without cracking. Tested cold, the } in. plates are 
to bend 80° with the grain and 60° across the grain. 
The tensile strength of the steel to stand this test is 
33 tons per square inch, or about one-half more than 





that of Lowmoor iron. If a Bo al ap much 
stronger, it is correspondingly er, and is apt to be 
brittle, whereas the 33.ton steel has none of the brittle. 
ness ordinarily associated with our ideas of steel. 

Among the various makers of Bessemer steel plates, 
the Bolton Steel and Iron Company have gained a 
good name for the strength and toughness of their 
work. We saw at Bolton, this week, great numbers 
of tested samples, all of which had been bent much 
beyond the ‘Admialt requirement without the least 
sign of cracking. m every plate made the edges 
are sheared and tested, and cracking is hardly ever 
known. We saw a long shearing from a } in. plate, 
the width of the shearing being but }in., the plate 
havin® been first sheared }in. too long. This was a 
surprising test, for the steel was as sound as if it had 
been planed to the same thickness. 

It is admitted that the punch induces brittleness in 
steel plates, and it would be better were the drill used 
for all rivet holes. The full strength of the steel is 
restored, however, after punching, by annealing, and 
at the works of Messrs. Hick, Hargreaves and Co., of 
Bolton, who make many steel boilers, every plate is 
annealed along the edges after punching. Steel is 
used not only for the shell of the boiler, Sut for the 
flues as well, and indeed many steel flues are made for 
iron boilers. As at Messrs. Cammell and Co.’s works, 
so at those of the Bolton Iron and Steel Company, 
nearly all the boilers are of steel made on the premises. 
Mr. Webb, of the Bolton Company, and who is so 
well known as having been for a long time the princi- 

al assistant of Mr. sbottom, at Crewe, has all 

is boilers double rivetted on all seams, the diameter 
and pitch of the rivets being somewhat less than for 
iron, the plates being correspondingly thinner. Be- 
sides the tests of the plates, all steel boilers are tested 
when made, and their superiority in strength over iron 
is such that in all first-class work it is certain that 
steel boilers must become the rule and iron the ex- 
ception. Stéel has a further advantage, also, over iron 
in being less liable to corrosion, a source of danger 
furnishing about forty cases every month to the 
inspectors of the Manchester Boiler Association, and 
which is the cause of a large proportion of the annual 
number of boiler explosions. 


THE HUDSON-BISSELL BOGIE. 
To THE Eprror oF ENGINEERING. 

Str,—I find in your joufnal, under date of July 12th, an 
article on the Hudson-Bissell bogie, in which you state that the 
introduction of the radius links leaves the truck in exactly the 
condition of Mr. Wm. Adams’s truck, as employed by him on the 
North London Railway. If examine the drawings, you 
will see _you are mistaken. The radius bar has only a 
limited play, ‘so as to permit the truck to swivel on its own 
centre sufficiently to allow both the front and rear wheels of the 
track to equally adjust themselves to the track, but no more. 
In this res it differs from the Adams truck, as well as 
from the may truck, and in this difference consists its chief 
merit.. In case of an engine leaving the line, the radius bar, 
having limited freedom, prevents the truck swivelling so far as 
to carry all the wheels of the track off the rails before the engine 
can be stopped, thus preventing the serious damage which is 
sure to take when an engine with an ordinary truck leaves 
the rails, as the check-chains generally break, and the truck 
swivels round at right angles to the track ; and when this occurs 
serious da results both to the engine and to the train. I 
have known of many such accidents. It is well known that 
Smith swing truck (which is a modification of the Bissell truck 
was originally made without radius bars, and that Bissell trucks 
have frequently been so made and used here; this was lo 
before Mr. Wm. Adams’s truck was brought out in England. 
The want of freedom of the Bissell truck on its own 
(when a fixed rear centre was used), and the absence of safet 
when the truck was used without a rear centre, led to the mi 
tion of my device of limited freedom ; we sometimes obtain 








limited freedom by slotting the rear centre bar, in place of; , 


using aradius bar. Experiments were tried here, on the Cnt , 
Railroad of New Jersey, to test the safety of the Bissell tr 

by placing bars of iron and other obstructions diagonally across, . 
the track, and 

ing very conclusively the value of a rear centre, as the wh 
landed on the rails every time, as if nothing had been in the way. ° 

I may name another case, showing more strongly thé utility 
of a rear centre; it took place on one of our western roads. “~~ 

An engine and train came one night into the station, and it 
was discovered that the engine truck had only three wheels, one 
of the front wheels having been lost on the road without the 
knowledge of the driver. The wheel was found some’twelve 
miles back on the road, the axle broken off close to the/wheel ;. 
the engine had a Bissell truck with rear centre. Mr. Smith, of 
the Hudson River Railroad, is so well satisfied as to the saféty of ; 
a rear centre with limited freedom that he adopts it on jall his 
swing trucks. You say, in conclusion, that it is almost surpris- 
ing that engineers have not discovered that, as in Mr. Wm. 
A ’s arrangement, the truck can go without leading-strings 
and take care of itself. 

We find leading-strings in this case an improvement, and the 
fact that trucks on locomotives can go without them (but not as 
safely) is well known here. 4 

It is possible that our imperfect roads may render the device of , 
more importance here than with you, yet the greater safety is an 
element which no condition of track will be equivalent to. 

mu. S. Hupson. 
Paterson, New Jersey, U. S. A., July 29, 1867. 


ing the engine over them, the result show : 
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thence to Salvatore dei Greci, and towards the small light of 
Messina, where it arrives about 11 o'clock, and from thence it 
takes the direction of the open sea, and bears towards Reggio. 

The current of flood tide is felt on the Calabrian coast at 
about 3 o’clock, at the point Coda di Volpe. Taking the direc- 
tion of the reverse current already existing at that point, it 
gradually increases and unites itself with the northerly reverse 
current, extending itself from the Point Palazzo to the Point 
Sottile, and then the whole mass of water which it carrries 
towards the north resembles a stream. Two hours after that 
direction changes, and the current bears towards Scilla; but at 
the same time there comes from the north a current called Rema 
di Baguara, which, uniting with that running towards Scilla, 
produces a current running out into the open sea. 

At Messina the northerly current does not make itself felt 
until five o’clock. In the mean tides the southerly currents 
take the same direction as those at full and new moon; pro- 
ducing equally the same reverse currents, but having less speed. 
The current commences at the Pointe du Fara at 12 hours 
48 min., and at the small light of Messina at 3 hours 45 min. 

The rise of tide is but little more than 25 or 30 centimetres 
at Messina, and it is greatly influenced by the winds; at Pointe 
du Faro it is hardly perceptible. 

The meeting of two opposite currents produces at different 
points of the Straits whirlpools accompanied by a great agita- 
tion of the sea, which is called in the country “garo/falo.” 
The principal of these are on the coast of Sicily, between the 
Pointe du Faro and the Pointe Sottile with the ebb tide, and at 
the Pointe Palazzo with the flood ; this garo/alo is very powerful, 
and it is the Charybdis of the ancients. Off the small light 
the garofalo is very strong; it is caused by the meeting of the 
southerly current with the reverse current which occurs at that 

int; it is dangerous with a south-east wind. On the coast of 

alabria, at the Pointe Pezzo, there is also a very strong garo- 
falo occasioned by the northern reverse current and the southern 
stream; it is very dangerous with a south-east wind. There 
are also at different points great agitations of the sea without 
whirlpools (caused by the dashing of the current against the 
high beach), which they call scala di mare. 


The Winds. 

In winter the most frequent and worst winds are those of the 
E.S.E. and W.S.W. coming after west, N.N.W., and E.N.E. 
winds. For ships wishing to enter from the north, the most to 
be feared are those from the W.S,W. and E.S.E., but principally 
the former, because they produce a very rough sea. The winds 
from the west last for a less period than those from the south- 
east. The south-west wind is sometimes very strong, but it 
does not last long; the S.E., on the contrary, increases in strength 
and blows sometimes for fifteen days together; a S.W. wind 
generally follows and lasts for a short time, it then passes gra- 
dually to the N. by the W., and restores fair weather. When 
the S.W. wind changes to the S.E., there is a continuance of bad 
weather; when the S.E. returns to the N, by the E., that is 
also a sign of foul weather; the wind from the S.W. soon returns. 
Fine weather is accompanied by wind from the N.W. and the 
N. When the wind blows from the N. or N.N.E., it is almost 
always calm at Faro, whilst at Messina and at Reggio the 
breeze is sometimes very fresh, but it generally fulls at evening, 
and does not cause a heavy sea. 


Navigation of the Strait between the Pointe du Faro and 
Messina. 
Ships coming from the North. 

1. With a fair wind, and running south with an ebbing tide, 
the centre of the channel should be taken, and passing opposite 
to Faro; the cape is made opposite to Messina; but on arriving 
before Salvatore dei Grece the course is changed a little in order 
to avoid the reverse current running north, and then the port is 
entered. 

2. With a northern wind and current, or during a flood tide, 
ifthe wind is sufficiently strong, the ship's course should be 
directed along the Sicilian coast ; but if the breeze is too light to 
enable it to double the Pointe du Faro, the Pointe de Calabria 
must be made in search of the reverse current running south, or 
bastardo, existing between Alta Fiumara and the Pointe Pezzo, 
the vessel there awaiting a favourable opportunity for anchoring, 
or for making short tacks. 

8. With a southern wind and current. Arrived opposite the 
Pointe du Faro, or shaping a course past Alta Fiumara, or tack- 
po, ba ship, and directing it towards a channel, or tacking again 
to up towards the Calabrian coast. Having arrived thus 
opposite Canitello, a fresh tack is made to Gauziri; there a tack 
is made and an advance just in mid-channel in order to avoid 
the réfolo at the Pointe Pezzo, and a fresh broadside is pre- 
sented towards the coast of Sicily. If the ship-carries the wind 
as far as Gratta, it may continue as far as the coast of Sicily; 
but if not, a further tack must be made, so as altogether to 
avoid the r¢/olo, or reverse current; by continuing thus as far 
as Messina, the réfolo of Salvatore dei Greei is avoided. 

4. When the wind and the. current are contrary, it is neces- 
sary to anchor until the wind becomes favourable. 


, General Rule. 

It is necessary to navigate a ship so as to avoid the Réfoli, or 
to make use of them, and to go trom Messina to arrive at La 
Grotia, whence a course must be shaped for the port according 
to circumstances. 

Ships coming fr 2m the South. 

1, With a South Wind and Northerly Current.—Once arrived 
Opposite to the little light, the vessel must be brought to if it is 
near the time for a favourable current; otherwise you must 
anchor, and pass a rope over one of the buoys established along 
the coast. lt may be necessary to anchor again opposite Porto 
Salvo or San Francisco di Paola, or wherever a favourable 
current is waited for in order to enter the port. In beating up 
the current begins to be felt two hours after the commencement 
of the southern current at the Pointe du Faro. 

2. With a@ Southern Wind and Current, the port can be 
easily entered at unless the southern current is reached. 

8. With a North Wind and Southern Current.—In be iting 
about in order to reach the Pointe Pezzo, the shore must be 
hugged opposite the coast of Calabria, and the vessel kept in 
mid-channel towards the coast of Sicily ; once arrived opposite 


Pointe Pezzo, it is possible to bear towards the coast of 











Sicily, and enter the port with a wind from behind, whatever 
may be the state of the current. 

4. With a Northern Wind and Current.—Once the small 
light is rounded, the port can be entered with a fair wind. 

When the wind is very strong, ships cannot enter the port of 
Messina, and must anchor either on the Fossa du Anigo, oppo- 
site Paradiza, or opposite La Grotta. 

With very strong winds from the E.S.E. neither can they 
enter, but must anchor. 

In the port of Messina ships at the quay are very badly 
situated with an E.N.E. wind; they knock one against the 
other, and often suffer damage. In rough weather, ships are in 
safety at one cable’s length from the quay. 

To leave Messina with the wind in the N.E., the ship must be 
hauled by ropes under the fort of Salvatore, inside the port, by 
the time that the water commences to flow out; the head of the 
ship must be set towards the lazaretto, where a tack is made; a 
second tack opposite the Pointe Salvatore as quickly as possible ; 
a third tack brings the ship opposite to the bastion of Salvatore, 
continuing on that course so as to make a long tack along the 
coast of Calabria, as far as the Pointe Pezzo. Along the coast 
of Sicily it is necessary to maintain a mid-channel course, so as 
to avoid the bastardo or reverse current running south. If, 
however, Gauziri can be reached, the ship must be pushed 
towards the shore. In the course, two other tacks must be made 
in mid-channel in order to reach the tower of Palazzo; at that 

int a short run out to sea is made in order to avoid the 

astardos on the Calabrian coast. Once arrived to the north of 
Siana, sail may be made. 

In order to leave the port of Messina with a S.W. wind, the 
ship must be brought over against the lazaretto with the assist - 
ance of a rope; aud there a tack is made at once into the open 
sea, and the rest depends upon the wind. When the wind is 
fair the port may be left at will; and in order to reach the strait, 
the former rules must be observed. 


Position of the Piers. 

As a conclusion from the above may be advanced the possi- 
bility of erecting three piers in the straits, situated as follows: 
one in the middle of the strait, and the two others each one 
thousand métres distant from it, and consequently at a similar 
distance from the shore. 


Height under the Spans. 

It follows, from what has been already said, that ships must 
sometimes pass undef the bridge at one point and sometimes at 
another, according as they are going in one direction or the 
other, whether the wind be fair or otherwise, and whether the 
tide be in flood or ebb; it is consequently necessary that the 
girders should be so erected as to admit of a free passage for 
ships for the entire width. 

The highest masts are those of men-of-war; and it follows, 
therefore, that the full height to be adopted between the level of 
the sea and the bottom of the girders should be fixed with re- 
ference to such vessels. In order to ascertain exactly what 
would be the necessary height, a letter was addressed to 
Monsieur Pastoureau, a qualified naval engineer, who, on the 
15th November, 1860, replied as follows: 

“ Dear M. Oudry, I hasten to inform you as to the height 
which should be given to the bridge, a design for which you are 
preparing for the Straits of Messina. 

“ The height from the level of the water to the top of the 
mast of our largest vessels of war (three deckers) is 64.40 
metres. If, therefore, these vessels had to pass under the 
bridge with all their masts raised, the under part of that bridge 
should be at least 64.40 metres in height above the level of 
the sea. 

“But men-of-war are provided with a numerous crew with 
which they can easily, and whenever necessary, lower their top- 
gallants masts. That operation which sailors call ‘ striking their 
top-gallant masts,’ can be effected in about ten minutes, and 
it would not, therefore, seriously affect the navigation. Sup- 
posing that to be done, the highest point of a ship’s mast 
would not be much above 49.80 metres. 

“* Now if, instead of considering ships of exceptional dimensions, 
we pass to large frigates, it will be found that their masts are 
55.20 metres in height, with top-gallant masts set, and 42.20 
metres without top-galiant masts. In large military transports 
which correspond with large trading vessels, the respective 
heights are 50 and 40 metres. 

“From the above considerations I should recommend that 
the height above water, from the under Ary of your proposed 
bridge across the Strzits of Messina should be at least 50 metres 
in the centre. 

“With that dimension of 50 métres, all ships might pass 
without difficulty—that is to say, ships of war and frigates 
with their topgallant masts struck, and trading vessels with 
their top-gallants set. 

‘I must here add that since the introduction of steam navi- 
gation there has been a tendency to reduce the dimensions of 
masts, especially in height. Perhaps at no distant period a 
height of 50 métres will prove more than is necessary. But I 
repeat it, that with our present ships that height is indis- 


pensable. 
“ Yours, &c., 
, (Si “ PASTOUREAU.” 

Profiting by the advice of M. Pastoureau, we have tixed the 
height from below the girders to. the sea level at 52 métres at 
the piers, which, rising in the centre about 2.50 métres, gives a 
clear height in the centre of about 55 métres. 

Ships of war and frigates must lower their topgallant masts 
ort passing the bridge; but, as M. Pastoureau has said, that 
operation 1s always possible and easy. 

All other vessels would pass under full sail. The passage of 
frigates and three-deckers being an exceptional occurrence, it 
would seem that girders fixed at that height could cause no 
interference with the navigation. 


Nature of the Spans. : 

After weighing for a long time the advantages and disad- 
vantages of different kinds of spans, it appeared to us that 
those which were preferable for adoption for the Messina bridge 
were spans the stability of which depended upen the resistance 
of metal to a tensile strain, and of which the equilibrium was as 
firm as possible. Spans answering to this description are known 





$= 
by the denomination of suspension bridges. These bridges have 


received but little consideration, especially in France; but that 
want of consideration has not affected the system itself, which 
is eminently reasonable and economical, and you must not there- 
fore see in it anything but a consequence of the deplorable 
manner in which most bridges have been constructed. This 
adverse opinion is unfortunately justified, not only because very 
often ry materials and insufficient workmanship is em- 
ployed,* but because almost T= an exaggerated idea of 
economy is permitted to prevail in drawing up designs for works 
of this character. 

The suspension bridges of France are but little calculated to 
encourage the extended use of the suspension principle, for they 
offer but moderate securities for solidity, whilst, at the same 
time, they are in use only to a very small extent. 

If a loaded wagon were to cross these bridges a little 
rapidly, if some people passed them marching in step, if the 
wind were to strike them with some force, they would be at once 
set in oscillation; if the first cause should continue, and should 
act in accordance with created oscillations, these will rapidly 
increase in extent and force, so as to cause not only the fracture 
= the chains, but also of the suspending-rods and of the plat- 

orm. 

The desire to economise, as much as possible, has pushed the 
contractor to too great a reduction in the suspended weight, and it 
follows that the very least overloading tends considerably to put 
out of form the whole system, which is by itself eminently 
flexible. 

Suspension bridges which have been constructed in England 
follow the same system as in France, but, as they are consider- 
ably heavier, they favour much more the circumstances of ordi- 
nary oscillation. 

In America there are found very good specimens of suspen- 
sion bridges, constructed after the principle adopted in France, 
and there they are found applicable for the passage of railway 
trains. Asa proof, there is the bridge of Niagara, which has 
a span of 250 metres, and which for many years has provided 
at the same time, by means of two platforms, passage for ordi- 
nary traffic and for that of trains. 

(To be continued.) 








RICHARDSON’S PROCESS OF PUDDLING. 
To tHe Eprror or ENGINEERING. 


Srr,—As considerable interest is felt in the above process, it 
may not be out of place to state that the use of blast in puddling 
furnaces is not new, and was tried even long before the process 
was patented by Mr. Bessemer. I have a memorandum in my 
possession of a trial made at Rhymney Ironworks, in March, 
1841, in which blast was used by placing a tuyere iron between the 
door and the fire-bridge, about half an inch below the surface of 
the molten iron, in such a position as to throw the blast into the 
centre of the furnace. Its success was perfect as far as regards 
time in manipulation, quality, and yield, excepting the first and 
second heats after each fettling. 

It was abandoned on account of the bottom of the puddling 
furnace not standing, and the necessity of fettling or relining 
being required so continuously. 

Limestone being the only substance used at that period, the 
first and second heats after each fettling were so red short from 
the use of that substance as almost to be worthless. I have 
only the result of thirty-four heats; the iron was dark grey, 
coke made; the average time of each heat was 41 minutes; and 
when common cinder iron was put in, the time was reduced to 
25 minutes. Had any non-injurious substance of fettling been 
tried, I have no doubt the process would have proved successful. 

Yours, &e., 


Darlington, August 19, 1867. FErriine. 








EXTRACTION OF SULPHUR FROM FUEL. 
To THe Eprror or ENGINEERING. 

Srr,—Can any of your readers inform me of the best method 
of extracting sulphur from coal or coke? 

There are very few coals obtainable, and especially north of 
the Tweed, in which this impurity does not exist in more or less 
quantity, and a good greene for its removal is therefore of too 
see importance, I imagine, to be allowed to live long in 
obscurity. 

Will you, therefore, kindly insert my question in your admir- 


able journal ? 


Yours obediently, 
August 16, 1867. c 


ScorTvs. 








Rartway Accrpents,—The third part of a series of reports 
upon certain accidents that have occurred on railways during 
the months of Jon, May, and June of the current year has 
been recently published. “It gives details as to twelve accidents, 
one of which occurred on the Caledonian Railway, one on the 
Glasgow and South-Western, two on the Great Northern, one 
on the Great Western, two on the London, Brighton, and South 
Coast, one on the Midland, and four on the North-Eastera Rail- 
way. The nature of these accidents may be thus particularised: 
Six collisions, three in which, from various causes, trains left the 
rails, one in which a showman’s van, carried on a truck, came 
into contact with the arch of a bridge; one in which a lifeboat, 
carried in the same way, came into collision with the carriage of 
atrain travelling on the other line of rails; and one in which an 
engine came into collision with buffer stops at the end of a 
station. The most serious casualty appears to have been that on 
the Midland Railway, which occurred near the Methley station, 
on the 24th of April last, and which resulted in the death of the 
engine-driver and very severe injuries to the fireman. The engine 
lett the rails when the speed of the train was about thirty-five 
miles per hour, and it is suggested in the report that this was 
ca by the worn state of the rails at this part of the line. 
Two accidents happened to trains in which it was discovered that 
no communication existed between the guard and the driver, and 
of the six collisions above mentioned, four took _ at junc- 
tions, and all ap to have occurred for want of proper atten- 
tion, or strict adherence to rules on the part of the companies 





servants. 
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~~ APPARATUS FOR MEASURING THE WORKING MEN’S HOUSES. house district, and those types of cot which 


DISCHARGE OF WATER. 


(Continued from page 125.) 


searcely be added that both the measuring sluice, 
ies poe contain the float must be arched over, or 
otherwise covered, a door being left for occasional access, 
but at all other times locked up. From the position of the 
shutter it will be evident that it will not be visible from 
outside, or capable of being interfered with through the con- 


duit. . 
ig. 25, below, are given the offsets to the curve on either 

oid perpendicular fet fallfrom the top of the arc to the 
bed of the chamber. The curve 1s suited to a greatest depth 
of 5 ft., the length of radius being 10 ft., drawn from a centre 
6 in. above the highest water mark, that is, 5 ft. 6 in. above the 
floor of the cistern and cill of the sluice. q 

In fixing the apparatus it is necessary to adjust the length 
of the chain (for the greater part of which an iron rod may be 
substituted) so as to give the desired-o 
different depths of water, as it would 


ng of the shutter for 
necessary to be par- 





FIG.e5. 
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ticular in testing the same for the greatest and least depths of 
water, viz., 3.22 in. for the former, if it were 5 ft., and 7.2 in. 
for the later if 1ft., the chain being shortened to increase the 
opening, and vice versa. If the curve should require correction 
in any it is obvious that the opening of the shutter may be 

reduced by cutting away a thin stratum from the surface of the 

curved ridge. If it requires to be increased, it is necessary to 

a away from all the other parts of the ridge and shorten the 

chain. 

It need only be further stated that in all cases where a risin; 
and falling shutter is employed, it ought to be provided with 
side friction rollers running in grooves to prevent its face, from 
absolutely touching the face of the plate in which the, opening 
is cut; but otherwise, it should hang quite loosely and vertically, 
being only kept against the plate by the pressure of the water. 
These rollers are shown in Fig. 26. As before explained, the 
breadth of the slit or opening entirely regulates the quantity 
of water passed, and this would be 25 cubic yards per hour 
for #in. breadth, and 1000 cubic yards for 30 in. 

p Of the various cog which neve oe described in the 
foregoin, phs, it appears probable that several will be 
rastioally uadtal fa large scale, and therefore worthy of trial. 
t must be remembered, however, that as some of them are new, 

it is not likely they will at first sueceed, unless pains are taken 
to insure strict attention to all the essential points in, their 
action. They have been tried in models, and the accuracy of 
their principles proved by severe tests. There can be no 
doubt, therefore, that if skilful endeavours be:made on a large 
scale, they will not fail to be rewarded with success, 








Tex Yuars’.Ixpux Comwace. The value ofthe gold, 
silver, and copper money coined at the mints of the respective 
pe of. British India in the ten —_— April 30, 

865, was as follows: 1856, 7,177,589% ; 1857, 9690842. 
1858, 12,783,7904; 1859, 6,792,196l.; 1860, 10,921,761. ; 

5,508,568% ; 1862), 7,279,6992. ; 1868, 9,582,416L; 1864, 


1861, 
11,828,140/. ; and 1865, 10,811,397. . 





We have in our previous accounts of the Paris 
Exhibition noted some of the most important facts re- 
lating to the mutual relations between masters and 
men in different Continental manufacturing districts, 
as brought before the public through the competition 
for the so-called ‘new prize.” is new prize was 
offered by the Imperial Commission to those who have 
most contributed to the physical and moral benefit of the 
working classes and totheimprovementof the mutualun- 
derstanding between masters and men. We consider 
this subject one of the most interesting and important 
features of the present Exhibition, and one most 
worthy of the attention of British manufacturers. The 
Paris Exhibition is remarkably rich in specimens, 
descriptions, and models bearmg upon this subject, 
and many an important lesson is to be learnt from the 
collection. Amongst some dozens of different model 
houses exhibited in one form or other, as constructed 
for working men in different localities, we select 
the working men’s houses of the town of Mulhouse, 
in France, for a special notice, as these houses, from 
the mode of their erection and the general manage- 
ment of the large number of them, which now forms 
the “ cité ouvriére,” or working men’s town, in Mul- 
house, are justly considered to be one of the most suc- 
cessful ed most beneficial philanthropic undertakings 
which has ever been carried out. The cité ouvriére, at 
Mulhouse, hastothank Britishexample for its origiu. At 
the Exhibition of 1851,the late Prince Consortexhibited 
a model house for working men, constructed from the 
plans of Mr. Henry Roberts, and a description of this 
model cottage, together with plans and other informa- 
mation, was published, under the auspices of the Prince, 
by Mr. Roberts. The Emperor Napoleon, then Pre- 
sident of the French Depabiia, ordered Mr. Roberts’s 
useful treatise on the dwellings of thé labouring classes 
to be translated into French, and in that form it ap- 
peared before the Society of Arts at Mulhouse. The 
society aceepted a proposal made by some of its mem- 
bers to execute on a large scale what had been so ably 
indicated by a single model at the London Exhibition, 
and capital was subscribed for forming a society for the 
improvement of the dwellings of the labouring classes 
at Mulhouse. So far, the manufacturers of Mulhouse 
were mere imitators of what they had seen in this 
country, and their society was no more than a copy of 
the institution in London which bears the same 
name. ‘The Mulhouse society has, however, taken an 
independent course, and it has now, in its turn, be- 
come the teacher of this country and others. The 
Mulhouse Building Society has made it its aim not 
only to provide comfortable, healthy, and well-arranged 
dwellings for the working classes at a comparatively 
low rent, but also to give to the inhabitants of these 
dwellings great facilities and a sufficient inducement 
to become proprietors of their houses after a certain 
time of occupation. In France the practice of lease- 
hold does not exist, and the working men, in acquiring 
possession of their own dwelling-houses,. become 
freeholders of the buildings and of the land upon which 
they are placed. ‘The working men’s town at Mul- 
house at the present time comprises 800 houses, each 
inhabited by one family, and out of this number 684 
houses are the property of their respective inhabitants, 
all being working men who have acquired: the ‘pro- 
perty out of their systematically accumulated savings. 
The society who created this town and erected the 
buildings has prospered, and increased its funds, and 
draws.an interest at the rate of 4 per cent. upon ‘the 
capital which is employed in augmenting the number 
of these houses and enlarging the general sphere .of 
action of the institution. ‘lhe whole scheme was com- 
menced in the year 1853, with a capital of 12,000/., 
subscribed by tWelve of the principal manufacturers of 
the town, under the presidency of Mr., Jean Dollfas, 
who is still the chairman of the society. The Govern- 
ment subsequently aided the undertaking by grant- 
ing to this society an equally large amount, 12,000/., for 
the purpose of constructing public buildings, streets, 
drainage works and fountains, and this grant was 
made subject to the condition that the founders. .or 
shareholders of this society should never draw any 
profits from this undertaking beyond the interest at 
the rate of 4 per cent. upon the capital originally 
subscribed by them, and that all houses. built. by 
the society should be sold to working men. inhabit. 
ing them at cost price, and on terms which should 
be regulated by the general rules of the society, 
The houses were built from different designs, but 
all'on the cottage system advocated by Pringe Albert, 
and pour the plans in Mr. Roberts's treatise. 
Modifications of course were introduced to suit~ the 
habits and customs of the inhabitants of the Mul, 


after a few years’ experience had been found most 
successful were generally adopted and multiplied in 
numbers according to the increasing demand and 
available means of the society. The houses are ‘of 
a very superior character as compared with the 
general style of working men’s dwellings in the dis- 
trict and in most other, localities, and the cost 
price of a house for one family, including the freehold of 
the ground on which it is built and of the garden sur- 
rounding it—a total area of about 160 square yards—is 
120/.. The inhabitants have the choice of living: in 
these houses as tenants, paying arentof about 97. 10s. 
per annum, ¢.e., 8 per cent. upon'the total value of 
the house, or of becoming purchasers of ‘the house by 
paying down a sum of 10/. or 12/., and keeping 
the rest as a mortgage debt upon the property, 
which is paid off by monthly instalments extending 
over a maximum of fifteen years. The practical re- 
sult is this, that the purchasers of these houses pa 
a rent of about 12/. per annum, which, although’ it 
includes the instalments for the purchase of ‘the 
house, is below the usual rents of similar dwelli 

in the town of Mulhouse, At this rate a house’ is 
liberated from its debt, and becomes the free property 
of the inhabitant after thirteen years. i 
this with the rents paid in. the same time’ by an iin- 
habitant of the same house at the rate of 9/. 10s., 
there is only a difference of about 35/. actually 
paid by the inhabitant for acquiring the free pro 

of a house and garden, the original cost price of whic 
is 120/., and the value of which rises in that space of 
time with the natural increase of the ‘value of land 
in every rapidly growing manufacturing town. It is 
obvious, therefore, that the advantages offered to the 
working men in the purchase of these houses are very 
great, and the practical result is that the greater part 
of this working men’s town consists of houses already 
purchased by their respective inhabitants, some bein 
as yet with a more or less rapidly decteasing mo 
gage debt upon them, but a considerable number being 
already the freehold property of the families who ‘live 
in them. Experience has shown that the men ‘are ex- 
tremely anxious to arrive at the ultimate release "of 
their houses from the mortgage debts, so that is arule 
they pay larger instalments than those necessary for 
the release in thirteen years. There are, of course, 
ceases of death or unforeseen difficulties, which occasion- 
ally prevent some families from completing their pur- 
chase, thus necessitating the inhabitants leaving their 
partly acquired property. In all these cases the 
society gives up all legal claims upon the forfeit of 
the instalments already paid. The parties are treated 
as if they had been tenants during the whole »past 
period, and their accounts are made out anew upon the 
usual scale of rents, at, say, 9/. 10s. per annum. » All 
the surplus money paid by them at first, and in subse- 
quent. instalments, is refunded to them, deducting 
only the amounts necessary for repairing the’ property 
formerly occupied by them. In this manner the 
purely philanthropic character of the institution: is 
preserved under all circumstances. . The working 
population receives all the advantages «which: this 
system of operation is capable of affording; without 
under any circumstances being in danger of Seine any- 
thing by the engagements they are obliged to make. 
The rents and instalments are paid with an extra- 
ordinary regularity and promptness. The statistics 
of the society show that up to the close ofthe lust 
gpartes no more than 2/, of rents remained unpaid 
rom the whole number of 800 houses. » All:funds re- 
turning to the hands of the society are immediately 
employed for the erection of new houses, and the society 
has also raised further sums upon mortgage of some 
of the houses from bankers at Mulhouse and at Bile. 
The beneficial influence of that undertaking, not only 
upon, the working population of Mulhouse, but 
but upon all the inhabitants of the town, is incalculable. 
It has raised the general standard of dwellings for all 
classes of the population; it has improved the sani- 
tary state of the town, and raised the moral and social 
condition of the labourers. It has created an attach- 
ment of the working men to their homes and to their 
places of ouplernenty prevented discords between 
masters and men by giving to the latter increased com- 
forts and a more agreeable existence, without; at the 
same time, necessitating a corresponding increase of 
wages. for acqui these benefits. That the morals 
of the whole popelation have been improved by the 
improvement in their physical ‘condition, by the stimu- 
lation of their sense of order, foresight, and economy, 
hy the provision of public schools and literary ‘institu- 
tions, is a self-evident. consequenceof natural laws, 
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of the working population is still cen and more 
direct than through the agency of these general laws. 
The society makes it a condition for the inhabitants of 
their houses to send all children between seven and 
twelve years of age to school; it also grants annual 
prizes to those who i houses in the best state 
of order and ager th a me in 7 = 
ward appearance, an icularly with regard to the 
cultivation of the pee ne ia Rent of each house. 
The competition for these prizes is voluntary, as the 
society does not intrude its visits of inspection upon 
the inhabitants except at their own desire; but in 
reality the competition for the prizes of the society is 
almost general, and the visits of strangers, who come 
to this town in great numbers, are much coveted b 
the inhabitants of the cité owvriére, who are very prou 
of their “own” houses and gardens, and very fond 
of showing off their property in all its beauty. One 
of the most useful amongst the public institutions of 
Mulhouse is the public bath and laundry. The baths 
are very comfortably arranged in a style somewhat 
similar to the public baths in most of the towns in 
this country; but they are offered to the people at a 
remarkably low price, viz., 14d. for a warm bath, in- 
cluding towels. There are about 9000 bathers per 
annum. The laundry is used by the wives of the 
workmen, and the number of admissions is about 
40,000 per annum out of a — of 6000 inhabi- 
tants of the 800 houses which at present form the 
working men’s town of Mulhouse. This entire town 
is situated outside of the town of Mulhouse proper, in 
the vicinity of the principal factories. It has been 
built upon a large _ space, which was, originally, 
cheaply acquired by the society, but the value of which 
is rapidly rising. The houses are built with much 
uniformity, and grouped symmetrically, sometimes in 
single rows, like the cottages in England, sometimes 
in groups of two or four, placed back to back, and 
surrounded by a garden on al four sides. The groups 
of these houses are again placed in straight lines, like 
detached cottages, forming streets, which cross each 
other at right angles. At each crossing a well, with 
& pump, or a public fountain, is constructed, and the 
broader streets are planted with rows of trees in the 
style of “‘boulevarts.” There are co-operative stores 
for supplying the workmen’s town with cheap provi- 
sions of all kinds, and also with articles of clothing, 
which are manufactured on a large scale, and sold at 
remarkably low figures. The society, although formed 
by manufacturers, does not follow any purpose of class 
interest. Its rules and by-laws refer to nothing but 
the maintenance of order in the town itself, and to the 
roper management of the property of the society. 
ere are certain conditions imposed upon each pur- 
chaser of a house built by the society. For instance, 
a house, when purchased, cannot be resold before the 
expiration of ten years from the date of purchase, ex- 
cept with the special permission of the administration, 
or a house occupied by a tenant cannot be sublet, 
either wholly or in part, without such a permission. 
These provisions are made, however, with no other view 
than that of keeping speculators from purchasing the 
houses in the name of working men, and depriving the 
latter of the benefits afforded by the arrangements of 
this society, and also of preventing the accumulation of 
too many persons in one house, a matter which would 
interfere with the sanitary condition of the dwellings 
and of the town at large. In this cité ouvriére of 
Mulhouse we, therefore, see a practical model on the 
largest scale of one of the greatest desiderata in the 
manufacturing districts of this country, and one car- 
ried out under cireumstances which most closely re- 
semble those under which cur own manufacturing towns 
are placed. The Mulhouse workmen do not belong 
to one - establishment, and are not obliged to 
remain in the employment of any special firm in order 
to be entitled to the benefits of this building society. 
The houses are built in the style most suitable to the 
wants of their inhabitants, and, although they are not 
in every respect suitable models for imitation in 
England, they afford ample proof that, by means of the 
general management and the rode of action adopted 
at Mulhouse, dwellings can be provided which, 
with their moderate rents, will combine the possibility 
of the inhabitants becoming the proprietors of their 
houses, either by acquiring the freehold or a lease, 
according to the custom of the locality, or according 
to the special views and intentions pursued by the 
founders of such building societies at the outset. 
That such things are desiderata at a time when 
the increasing vigour of foreign competition and the 
growing acuteness of the suicidal quarrels between 
masters and men are endangering the position hitherto 
held, and, in spite of all that may be said to the 
contrary, still maintained by this country, requires no 
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further demonstration. What has been doubtful was 
the practicability of sach schemes, and this, we believe, 
n fully established by Mr. Dollfas and his able 
cooperators of Mulhouse. We expect great and 
lasting benefits from institutions of this kind, par- 
ticularly if created by master manufacturers, and 
maintained by their exertions, and under the super- 
vision of committees formed amongst them. In the 
first instance, the fact of lowering the rent of the 
dwellings is equivalent in its effect upon the labourer 
to a rise in his wages ; the position of the men will be 
improved without at the same time enhancing the 
price of the manufactures produced by them, and one 
of the causes of their disputes will in this way be 
lessened in power and acuteness. Besides this, the men 
will be more closely attached to the place in which 
they live, and where they have obtained a hope of 
acquiring some fixed property. This forms a strong tie 
between the “shop ” and the “ hands,” and makes them 
unwilling to change except for very urgent reasons. 
There is also a source of mutual goodwill in every 
such association of masters and men for the direct im- 
rovement of the physical and social condition of the 
tter, which has a most powerful and beneficial in- 
fluence upon their mutual relation in the long run of 
friendly cooperation. 

Benevolence, forbearance, and generosity, which in 
these transactions are constantly claimed on the part 
of the men, and constantly practised on the part of 
those who represent the employers or the wealthier 
classes in general, create a feeling very different from 
that which we deplore, but cannot deny to exist at 

resent. Let us hope that the great collection of in- 
ormation on this important subject, which we find 
concentrated at the present Exhibition, will not be 
lost upon the employers of labour in this country, and 
that they will be as quick to learn from and im- 
prove upon the example of their foreign competitors 
as the manufacturers of Mulhouse have been in 
making use of a useful and noble lesson given to them 
in this country at a former international Exhibition. 

















FIELD’S PYROMETER FOR SUPERHEATERS. 


Ir not unfrequently happens that in marine engines fitted 
with superheaters, the steam becomes heated too highly, and 
damage is consequently done to the valve faces, pistons, packing, 
&c., giving rise to much trouble and annoyance. This over- 
heating may be caused by the in the uptake taking fire in 
the neighbourhood of the superheater, or from other causes, and 
under ordi circumstances there is no means of knowing that 
it has taken until after the damage has been done by it. 
To avoid this, Mr. Joshua Field, of the weil-known firm of 
Maudslay, Sons, and Field, has designed and recently patented 
the form of indicator of which we give engravings above, this 
instrament being so that, when the steam in the super- 
heater is raised to too high a temperature, an alarm-whistle is 
putin action, and warning thus given to the engineer. In 
another form of the apparatus, in addition to the alarm-whistle 
being sounded, a throttle-valve placed at the junction with the 
main steam ips of the pipe leading to the superheater, is 
actuated the supply of steam cut off from the superheater, 
a direct communication from the boiler to the engine being at 
the same time opened. 

In our engraving, Figs. 1 and 2 show the simpler form of 
the apparatus as applied to an alarm-whistle, the various parts 











being as follows: APis a steam-whistle of the ordinary construe- 
tion mounted on a long hollow stem with a shut-off cock at B. 
This whistle is shown as placed on the top of the steam pipe, 
with which it communicates through the hollow stem and cock, 
B; C is the lever of the cock, with a projecting S fixed in its 
end; and DD is a tumbling weight, with lever attached, 
fitting loosely on a pin on the end of the plug of the cock, B. 
This lever and weight are kept in position, as shown, by one 
arm of a bell-crank lever, E, the other arm of which is actuated 
by the pyrometer, G, placed within the steam pipe in the full 
current of the steam as it passes to the engines. The pyrome- 
ter, G, consists of a series of flat bars of copper and iron attached 
together by brazing or other suitable means, as shown in the 
enlarged view at Fig. 3, in which a represents the —— and 
6 theiron. It will be readily understood that when these bars 
become heated they will, from the unequal expansion of the 
metals of which they are composed, assume a more curved form, 
and draw down the horizontal arm of the bell-crank lever, E, so 
as to cause the other arm, when the horizontal arm has been 
drawn down a regulated distance, to release the tumbling lever 
and weight, D D, which latter falling on the pin in the cock 
lever, C, will cause it to open the cock, B, and thus allow the 
steam to pass from the steam pipe to the whistle, A, and give 
notice to the engineer that the steam has become too highly 
superheated. The apparatus should be so adjusted as to release 
the tumbling weight when the steam arrives at the temperature 
of about 340°, and the same apparatus may be equally well em- 
ployed for releasing a bell or spring alarum. 

Fig. 4 shows another form of apparatus which ~ > em- 
ployed where there is a long length of steam pipe available, and 
also shows how the apparatus may be made to actuate a throttle 
valve, so as to shut off the communication with the superheated 
steam, and open the communication with the common steam. 
A is the steam pipe with two branch pipes, B and C, the pi 
B leading the steam direct from the boiler, and the other, C, 
from the superheater. D isa bracket fixed in the interior of 
the steam pipe, and having the ends of two rods, E and F, 
attached to it. The rod, E, is made of iron, which may be 
tinned or galvanized so as to preserve it from the action of the 
steam, and the rod, F, is made of copper; and the opposite ends 
of these rods carry a lever, G. Attached to the end of this 
lever is another iron rod, J, retarning to a bell-crank lever, H, 
which is also carried by the fixed bracket, D. It will be readily 
understood that when these rods, E and F, become heated they 
will by their unequal expansion cause the lever, G, to move 
away from the fork in the pipes, and by the connecting-rod also 
cause the bell-crank lever, H, to move, as shown by the dotted 
line, and draw down the horizontal arm of the releasing lever, 
as before described. I is a second pe owas | lever, for the pur- 

of releasing the throttle valve, shown by the dotted lines. 
KL is a lever on the end of the spindle of the throttle-valve 
K; and it will be seen that when the one end of the releasing 
lever, I, is drawn down by the action of the heat on the iron 
and copper rods, the other end will be raised so as to release 
the valve lever, L, and allow the throttle valve, K, to fall down 
so as to shut off the communication with the superheated steam, 
and open the communication with the common steam. The 
arrangement of the various parts of the apparatus may, of 
course, be modified to suit special cases. 





Rariways 1 Russta.—A great line from Moscow to Toula, 
Orel, Koarsk, and Kiew is being constructed at present at the 
charge of the state, which has let the works to private con- 
tractors, The first section from Moscow to Serponkhoff was 
opened in November, 1866, the length being ninety versts. _ The 
second section from Serponkoff to Toula is now on the point of 
being opened for traffic. Between Toula and Orel the works 
are now in a very advanced state, and the administration hopes 
to complete the line to Orel in the course of 1868. Surveys are 
being made of a line which would unite Orel to the Witepsk, 
Dunaburg, and Riga line. Riga would by this means be placed 
in direct communication with districts which now dispose of 
their products with difficulty. The Russian government 
appears to be now fully alive to the importance of establishing 
railways throughout the vast dominions of the Czar. 
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DOUBLE-CYLINDER 
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WE give above engravings showing an arrangement of double- 
cylinder marine engine which has been designed and patented 
by Mr. Joshua Field, of the firm of Maudslay, Sons and Fieid, 
of Lambeth, Fig. 1 of our illustrations being a plan (partly in 
section), and Fig. 2 an end elevation, of a pair of screw engines 
constructed on this principle. According to Mr. Field’s plans, 
the small or high-pressure cylinder, instead of being placed 
altogether at the end of and outside the large or low-pressure 
cylinder, as usual, is to a great extent recessed into it, only pro- 
jecting outside of it sufficiently to enable its valves to be readily 
got at; and by this means a considerable saving of space is 
effected. Mr. Field prefers to recess the small cylinder into the 
front of the large one, or at the end next the crank-shaft, so as to 
allow the covers of both cylinders to be readily removed, but when 
more desirable, it may be recessed into the back of the large 
cylinder. The piston and cylinder covers of the large cylinder 
have corresponding recesses in them, and the piston of the small 
-_— is connected to the large piston by a rod passing 
through a steam-tight joint in the back of the small cylinder in 
the ordinary way. For ordinary working it is preferred to shut 
off the steam in the small cylinder at about half the stroke of 
the piston. 

In the engravings, AA are the two large or low-pressure 
cylinders of the engine, with double piston-rods, B B; CC are 
two gh er cylinders on Woolf’s system, which, instead 
of _— placed at the end of and outside the cylinders, A A, are 
recessed into them at their front ends, the cylinders, C C, only 
projecting sufficiently to enable their valves to be readily got 
at. The pistons, D, and covers, E, of the large cylinders, A A, 
are recessed, as shown, to receive the small cylinders, and the 
_, F, of ne — one is connected to the piston, D, 
of the corresponding large cylinder by ar i 
a steam-ti ht joints H. -siiad 7 So 

Messrs. Maudslay, Sons and Field are about to construct a pair 
of engines for the Government on the plans we have descr bed. 








Sours Austrian, LoMBARDO-VENETIAN, AND CENTRAL 
ItaLy Raicway.—This undertaking having opened its Brenner 
line, which will greatly improve and facilitate the traffic between 
Austria and Italy, the directors have issued to the r 
shareholders free passes to enable them to visit the works with 
their families. The delivery of these was commenced 


passes 
on Tuesday (August 20), ‘and they will be available until 
September 


:30. The passes have been issued at a favourable 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 


The Ocean Fishery Company's Steamers.—An exhibition of 
implements for and produce of fisheries has just been held at 
the Hague, and Messrs. Randolph, Elder, and Co., the eminent 
engineers and shipbuilders of this city, have been informed by 
the exhibition committee that the silver medal has been awarded 
to a model of a small fishing steamer exhibited by them. There 
have been built by the firm just named three small steamers for 
the Ocean Fishery Company of Bordeaux—the Cormorant, 
Heron, and Pelican; and it is a model of these which has been 
exhibited at the Hague. As these steamers have proved to be a 

at success, and as they have not received any public notice 
in this country, we may here give a few details regarding them. 
The following are their dimensions: length between perpendicu- 
lars 90 ft., breadth 16 ft., depth of hold 8 ft. 6 in., and the ton- 
nage is 109 $$ B.M. ‘They are fitted with double-cylinder ex- 
pansion engines of 30 horse power nominal (geared). They are 
employed in the ocean fishery in the Bay of Biscay, and hail 
from the small fishing town of Arcfchon, near Bordeaux. In 
summer they fish for sardines and other near-shore fish, and in 
winter for deep-sea fish—in both cases using thetrawl net. The 
net is sometimes as far as two miles in rear of thé vessels when 
engaged in their work. Sailing fishing smacks are employed in 
connexion with the steamers, taking the fish from them into the 
harbour, and otherwise assisting them. The steamers have a 
speed of 9 knots per hour, and the consumption of coal when 
employed at their ordinary work is 1} tons per day. A 

uliarity of their construction is the wells formed by bulk- 
Lote, and into which the fish are put and kept alive, a constant 
flow of water being maintained through the wells by the motion 
of the vessel. On deck the steamers are fitted with steam- 
worked capstans, by means of which the nets are drawn in and 
lifted out of the water. The steamers are rigged as schooners, 
with fore and aft sails, and square sail on the foremast. During 
the short time these steamers have been in use they have been 
very successful, and it was a aang of this circumstance 
that led the committee of the Hague Exhibition to request of 
Messrs. Randolph, Elder, and Company that the model referred 
to should be exposed in the Exhibition. The information re- 
garding the medal being awarded to the firm comes quite un- 
expectedly. 

Fishing by Steam on the East Coast.—The idea of using 
steamboats in the deep-sea fishery trade has extended to the 








east coast of Scotland. There has within the last few days been 
brought into notice such a steamer on the fishing- at 
North Berwick, the property of Mr. Jameson, fish r, Edin- 
burgh, built for him by Messrs. Dickie and Sons, Tayport. Her 
dimensions are as follows: length, 61 ft. ; breadth of beam, 18 ft. ; 
depth, about 8 ft.; gross tonnage, 40. The engines are hori- 
zontal, high-pressure, of 20 horse *power on. She is a 
composite steamer, and is so constructed she can be used 
either as a sailing or steam vessel. She has been built as an 
experiment, and if the experiment is atténded with success, it 
is very probable many boats of a similar kind will be constructed 
forthwith. One advantage of such fishing-boats is that deep- 
sea fish can be brought a ce of sixty miles in time to catch 
the early trains for the great infind towns, where fresh fish can 
be eaten the same day that they are caught. Another advan- 
tage is that fishing may be carried on in almost all sorts of 
weather, which is impossible by the ordinary boats; and instead 
of having to return home on account of stormy weather, they 
may “ lie to” for days together, as, in this case, there is excellent 
sleeping accommodation on board, and that will also be possible 
in any other steamers that may be built. It is not common for 
the workmen who are connected with any industry to look 
favourably on innovations, especially the application of steam ; 
in this instance, however, the fishermen on the North Berwick 
shore seem to be quite in love with the idea, as they feel satisfied 
that they will thereby materially improve their condition. 

The First Iron Ship Built.—There is at present lying in the 
west harbour of Greenock a vessel of some 60 or 70 tons, to 
which there is attached some classical interest, as she can lay 
claim to being the first iron vessel built. She is appropriately 
named the Vulcan, and was built on the Clyde in the year 1818, 
so that she is now nearly half a century old. When she was 
launched, crowds of people came from all parts of the country 
to witness the then extraordinary and novel sight of an iron 
vessel actually floating. Readers of ENGINEERING do not re- 
quire to be informed that the building of iron ships has attained 
an eminent position among the industries of this country. It is 
now a somewhat novel spectacle to, Witness the launch of a 


wooden ship. Notwithstanding the} made in the 
science and art of naval architecture ulcan was built, 
it is probable that the strength and of her hull are 
not surpassed in any vessel of similar built at the 


present time. ‘The Vulcan appears to be @s tough as ever, and 
almost fit to begin her career over again. 

Loch Katrine Waterworks.—Last Thursday the lord-provost 
and other members of the Water Commission of this city made an 
inspection of the new works at various points between the city and 
Loch Katrine. The object of these new works is the laying of 
such additional pipes as will increase the supply by 10,000,000 
gallons daily, and so make the total supply of water 30,000,000 
gallons. In all the three valleys where the works are going on 
—the Blane, Endrick, and Duchray#the commissioners were 
much pleased with the progress making by the several con- 
tractors, Messrs. Charles Tough, Robert Craig, and James 
Manwell, The contractors for the pipes are Messrs. D. Y. 
Stewart and Co., of this city, and the whole cost of pipes and 
works will be about 45,0002 The aqueduct planned by Mr. 
J. F. Bateman, C.E., was constructed to — 50,000,000 
gallons of water daily, so that we have still 20,000,000 gallons 
to come and go upon. By next summer it is expected that the 
new works will be completed. 

Termination of the Miners’ Strike at Wishaw.—This strike, 
which has lasted some ten weeks or so, has now been brought to 
an amicable and satisfactory termination, the employers—Mr. 
Russell, and Messrs. Scott and Gilmour—having offered such 
terms to the miners as they could scarcely fail to accept. . The 
struggle has been of a most unusually determined character, 
embracing a lock-out and the forced idleness of six or seven 
hundred workmen, and the ejection of about two hundred 
families from their houses at Sunnyside. A week ago it was 
said that not more than one hundred and thirty-seven of the 
miners were out of work in the district, the others either having 
secured employment in other collieries, or having gone to other 
districts; and at that time, too, there was no apparent proba- 
bility of an immediate termination of the dispute. Strangely 
enough, the “ white flag” was sent from the employers’ camp. 
Perhaps, in this instance, the “last feather that broke the 
camel’s back,” and caused the employers to make overtures to 
the men, was the fact that a number of Cornish miners, who 
had just been brought into the district, were induced by the 
colliers to return home again, which they did on Thursday last, 
while they only arrived in the district on the Tuesday evening 
previous. On Friday Mr. Russell sent for those of his ‘“ locked- 
out” men who were still idle, and offered very favourable terms 
to them; and on Saturday Messrs. Scott and Gilmour were 
~ to offer to take back their “ strikers” on the same terms as 

ad been accepted by Mr. Russell’s men, As an example to 
other mining districts, we cannot forbear to give the minute of 
agreement on which the strike and lock-out have terminated. 

“ Proposed minute of agreement between the following coal- 
masters and the workmen employed by them in their re- 
spective collieries : 

“ To prevent so frequent misunderstandings between the work- 
men and their employers, we, the following employers, agree to 
the underwritten resolutions: 

“ist. To pay four shillings and sixpence per day from 1st 
October to 1st April, and four shillings per day from 1st April 
to 1st October in each year. 

‘« 2nd. In the event of any unusual depression or activity taking 
place in the trade to such an extent as may seem to warrant 4 
change in the above rates, we agree that a meeting shall be 
called of representatives from the employers and workmen to 
consider the circumstances that demand such alteration; and 
that before a strike or lock-out be resorted to on either side, 
that the matter in dispute shall be submitted to a neutral party 
to adjudicate between the two. 

‘8rd. We further agree to furnish our workmen with a copy ot 
these resolutions, and to ask their concurrence with them by 
Wednesday, the 26th inst. 

“ Wishaw, August 19, 1867.” 

It is to be oped” that no unpleasant or humbling conditions 
will be brought out for signature by the employers. They 
should let bygones be bygones, and strive to upon some 
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plan whereby they can gain the respect and esteem of their 
workmen, and not their hatred and enmity 

Shipbuilding News.—The = week has been unusually busy 
in the launching of vessels of various sizes—none very large— 
from yards on the banks of the Clyde; but as our column of 
“ Notes” is already filled to overflowing, the details must be 
withheld for the present, mére especially as they may be in- 
cluded in the next monthly summary. 








THE ST. PANCRAS STATION. 

More than a year and a half ago we gave, in the first number 
of this journal, an engraving and some general particulars of the 
roof of the St. Pancras Station—a station which will, when 
completed, form the London terminus of the Midland Railway ; 
and we this week publish a two-page engraving, showing a 
perspective view of the interior. The St. Pancras Station with 
the hotel and buildings connected with it, will occupy a site of 
nearly ten acres—the frontage being in the Euston-road, not far 
from the existing King’s Cross Station—and it will, when 
completed, undoubtedly be the finest terminus in the metropolis. 
The constructive details of the station embrace many points of 
interest to engineers, the main one being the roof, which will, as 
we stated in our former notice, be of greater span than any yet 
erected. 

As willbe seen from our engraving, the roof springs from 
the platform level, and the principal ribs each have the 
form of a four-centred arch, the radii of the curves being 57 ft. 
and 160 ft. respectively. The two central curves of each rib— 
those of 160 ft. radius—meet at an angle in the centre at a 
height of 96 ft. above platform level. The roof is 690 ft. long, 
and has a clear span of 240 ft., covering five platforms, 
ten lines of rails, and a cabstand 25 ft. wide between the arrival 
platforms, the clear area within the station walls being thus 
165,600 square feet. The ribs are 6 ft. deep, and are made 
with lattice bracing, except for a short portion of their length at 
the springing, where they have plate webs, the junction of the 
lattice and solid web portions of each rib being marked by or- 
namental castings. Castings ure also placed at the springing of 
the ribs from the platform level, and handsome spandril fillings 
are introduced in the spaces between the ribs and the side walls. 
The main ribs are placed at a distance apart of 29 ft. 4 in. from 
centre to centre, there being three intermediate ribs between 
each pair of main ribs, and these intermediate ribs being car- 
ried by trussed purlins, which are so constructed that they also 
stiffen the bottom flanges of the main ribs laterally. The in- 
termediate ribs are of rolled iron of I section 104 in. deep. The 
roof is glazed for a distance of about 70 ft. on each side of the 
centre, the remainder being covered with slates on boarding. 

The thrust of the roof is taken by the transverse girders 
which support the floor of the station. The rail level in the station 
is about 17} ft. above that of the adjoining streets, and this 
fact has been taken advantage of to form extensive cellars. The 
floor of the station is supported by ranges of cast-iron coluinns, 
these columns being placed at a distance apart of 14 ft. 8in. 
from centre to centre. The height of the basement story, from 
ground level to the top of the odeane, is 18 ft. Gin. The trans- 
verse girders extending across the station rest on these columns, 
and the ends of each alternate girder are firmly secured to the 
feet of the main ribs. The girders are so proportioned as to be 
capable both of carrying the rails and platforms, and of resist- 
ing the tensile strain put upon them by the thrust of the ribs. 
The main transverse girders are about 2 ft. deep, and then have 
cross girders between them, the main and cross girders being 
connected by Mallet’s buckled plates, which form the flooring. 

The transverse girders are connected so as to form continuous 
girders across the station. In addition to being tied by the 
transverse girders in the manner just expiained, the feet of the 
ribs are each secured by four 3 in. bolts to an anchor-plate built 
into the wall, the bolts baving enlarged ends where the screws 
are cut on them, About one-third of the flooring plates, girders, 
columns, &c., have been erected, and about one-half of the 
springings of the urched ribs setup. The great travelling plat- 
furm, by the aid of which the remaining portion of the ribs is to 
be erected, is also in progress. 

The weights of some of the principal ——_ of the ironwork 

ol 


of the roof, &c., are approximately as follows: 

tons. 
Main floor girders eee ove 500 
Intermediate ,, de 3890 
Cross girders of floor 1020 
Buckled plates ... ees eee 820 
Main root ribs and spandril framing 1270 
Intermediate ribs ob ose ese 320 
Puriins and connexions between ribs ... 230 
Cast-iron columns and caps below flooring 1080 


The hotel will be situated at the south end of the station. 
The architect of the hotel and station buildings is Mr. Gilbert 
Scott, Mr. W. H. Barlow being the engineer-in-chief of the 
whole work. Mr. Barlow bas entrusted Messrs. Ordish and 
Le Feuvre with the design of the details of the roof, and the 
work is being carried on under the direction of Mr. F. Campion, 
the resident engineer of the metropolitan portion of the Midland 
Railway extension works. The general contractors are Messrs. 
Waring Brothers, who are carrying out the work in an excellent 
manner, and the ironwork for the station is being made by the 
Butterley Company. We have in the present notice merely re- 
marked upon some of the principal teatures of the St. Pancras 
station, but we shall probably at some future time enter into 
further details. 








Steam Curivatinc Companies.—In noticing Mr. 
Phillips Smith’s improvements in traction and cultivating 
engines in our last impression, referring to the success of the 
Heretordshire Steam Cultivating Company, we say, “ the reports 
show a net revenue over all expenses of 26} per cent. since its 
formation two or three years ago.”. We should have said 26} 
per cent. per annum —_ after deducting all expenses. With 
26 millions of bullion lying idle and money at 2 per cent., such 
a result as the Hereft ire Company should tempt the employ- 
ment of capital in the improvement of agriculture, which, of all 
our great industries, has hitherto most neglected. 





RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1866; and that year 
should be given in ordering them, at the annexed 
— from the Great Seal Patent Office, Chancery- 
ane. 

(No. 3291, ls. 10d.) Thomas Berney, of Bracon 
Hall, Norfolk, patents machinery for bending plates 
and angle-irons, &c. The arrangements—which could 
scarcely be clearly described without the aid of draw- 
ings-——are such that the plates, &c.; can be bent to 
curves of varying radius. 

(No. 3292, 10d.) Thomas Vaughan Morgan, of 
Chelsea, aud Edwin Hyles, of Battersea, patent im- 
provements in machinery for manufacturing crucibles 
and other hollow ware from plastic materials. Ac- 
cording to these plans, the plastic material is placed in 
a horizontally revolving mould, as usual, and the 
“former,” for shaping the interior of the article, is 
adjustable horizontally, and is carried by a crossbar, 
which can be raised and lowered between two up- 
rights. Arrangements are also provided for keeping 
the frame by which the “ former’ is carried steady, 
whilst the “ former ” is acting on the plastic material. 

(No. 3295, 1s. 4d.) Charles Randolph, of Glasgow, 
patents an arrangement of machinery for propelling 
vessels on the water-jet principle. We shall give a 
full description of Mr. Randolph’s plans in an early 
number. 

(No. 3297, 1s.) Samuel Chatwood, of Bolton, and 
John Sturgeon, of Burley, near Leeds, patent improve- 
ments in steam-hammers. The plan proposed include 
arrangements for raising and boweing the hammer 
cylinder, so that the full length of stroke may be ob- 
tained on forgings of various thicknesses; .nd also 
means for shifting the cylinder laterally, so that the 
hammer may be brought to bear upon one of two or 
more anvils at pleasure. One of the plans proposed 
was illustrated on page 679 of the last volume of 
ENGINEERING. 

(No. 3299, 1s. 2d.) George Bertram, of Edin- 
burgh, patents improvements in machinery for the 
manufacture of paper. According to these plans the 
“half-stull” to be converted into pulp instead of being 
treated by the ordinary beating engine, is passed 
through a machine consisting of a truncated conical 
casing, the interior of which is fitted with a number 
of knives or cutters, this casing having revolving 
within it a conical “grinder,” the circumference of 
which is also fitted with knives or cutters. The half- 
stuff is admitted at the top of the machine, and is 
ground or beaten between the cutters of the casing 
and those of the revolving “grinder,” the spindle 
carrying the latter being capable of being raised or 
lowered, so that the distance between the two sets of 
cutters can be adjusted. 

(No. 3304, 6d.) William Edward Newton, of 
66, Chancery-lane, patents, as the agent of Asa R. 
Reynolds, of Auburn, U.S., a method of welding steel 
to iron, and tempering the steel simultaneously, the 
process being stated to be applicable to the welding of 
the cutting edges of tools to the iron backs. Accord- 
ing to the methods proposed, the welding is effected 
by placing the steel and iron portions of the article on 
an anvil mounted on an elastic bed, and then subject- 
ing them to a blow from a heavy “drop die,” this die 
being of great weight, and having only a very short 
stroke. It is stated that the “ shivering” or vibrating 
blow thus given, combined with the coolness of the 
anvil and die, effects the proper tempering of the steel. 
We should have some doubts about the certainty of 
the process. 

(No. 3320, 8d.) Frederick Nicholas Meixner, of 
Manchester, patents a method of regulating the supply 
of water to those turbines of the “ Fourneyron” class 
in which the depth of the guides and buckets is 
divided into a series of spaces to suit varying quanti- 
ties of water. Mr. Meixner brings the outer edges of 
the guide-vanes as close as possible to the inner edge 
of the buckets, and makes the inner diameter of the 
guide-vanes the same as that of the pipe by which 
water is supplied to the turbine; and he fits the bore 
of this latter pipe with a cylindrical regulator, which 
can be raised or lowered so as to cover the openings 
between the guide-vanes more or less, and thus govern 
the quantity of water admitted to the wheel. 

(No. 3321, 2s. 8d.) John McFarlane Gray, of the 
Vauxhall Foundry, Liverpool, patents an arrangement 
of steering apparatus, this comprising a stcering tele- 
graph and rudder indicator, and a steam steering- 
engine. This steering ques, as applied by Messrs. 
George Forrester and Co. to the Great Eastern, was 


fully illustrated and described in the last volume of 
Encrveerine (vide pages 579, 580, and 581). 





(No. 3336, 1s. 6d.) Michael Henry, of 68, Fleet- 
street, patents, as the agent of Louis Coignard, of 33, 
Boulevart Saint Martin, Paris, some forms of centri- 
fugal pumps, the peculiarities of these pumps, which could 
not be clearly described without reference to drawings, 
consisting in the shape and arrangement of the valves, 
and in the construction of some of the other details. 
The centrifugal pumps are in some cases provided with 
an air-pump, which can be used for producing a 
vacuum in the centrifugal pumps when the latter are 
first set to work. 

(No. 3338, 8d.) Michael Hodge Simpson, of 127, 
Milk-street, Boston, U.S., patents an apparatus for 
the prevention of sea-sickness. Mr. Simpson states 
that his own experience has convinced him that. sea- 
sickness is produced by the motion of the vessel causing 
the stomach to rub against the diaphragm and the in- 
ferior organs, and he therefore proposes an apparatus 
by means of which the rubbing action may be pre- 
vented, the traveller connecting “his body as rigidly 
“as possible with the ship’—a comfortable suggestion, 
certainly. The apparatus consists of a kind of chair, 
in which, by means of arms, straps, &c., a person can 
be firmly secured; the chair itself being, in its turn, 
rigidly fixed to the vessel. The sheet of drawings ac- 
companying Mr. Simpson’s specification has several 
views, representing a man secured to the chair in 
various positions; but the agonies depicted on this 
individual’s countenance, and the general tendency to 
‘bust up” which his appearance suggests, cannot be 
said to be favourable testimonials as to the ease and 
comfort to be obtained by the use of the apparatus. 
Whether or not, the engravings represent Mr. Simpson 
trying experiments we cannot say. 








Tue Inp1an TELEGRAPH.—A telegram from Bombay states 
that the telegraph line is greatly improved in its working during 
the last fortnight, but five miles of the Indian line between 
Bombay and Kurrachee have been destroyed by astorm. Double 
rates are in future to be charged on all messages from Kurra- 
chee to Great Britain and France containing groups of figures 
when the commodity to which they refer is not specified. 

AusTRALIAN Rartway Loan.—It appears from the Sydney 
advices that the colony of New South Wales contemplates another 
railway loan in London of 3,000,0002. sterling. 

Prorosep RoAp From InpDIA To Cuina.—The result of 
explorations which have been made proves the practicability of 
a road to China through Burmah. The investigations beyond 
the frontier are to recommence. 

Tue Mittwatt Docks.—The report of the Millwall Free- 
hold Land and Docks Company, to be submitted on Tuesday, 
states that the docks, which we fully described the week before 
last, will be ready for the admission of water by the 29th inst., 
and will be shortly afterward fit for the reception of vessels. 
The stagnation of business has temporarily checked the great 
increase in demand for waterside premises, which was anticipated 
when the works were commenced, and the Board therefore re- 
commend the appropriation of part of the docks for import and 
export trade, as well as for all the general purposes of com- 
merce. ‘This will necessitate the erection of warehouses and 
sheds, and, in order to raise the money for the purpose, it is pro- 
posed to put forth such portion of the preference shares as re- 
main unissued, and as the proprietors may think fit to sanction. 
Mr. G. R. Birt, who for ten years was superintendent of the 
Victoria Docks, nas been appointed general manager. The total 
paid-up share capital of the company is 584,622/. 

Tue Brinpist Route To THe East.—Captain Tyler, R.E., 
has left London for Paris to negotiate with the French Post 
Office authorities respecting the transmission of the Eastern 
mails through France and Italy to Brindisi. Captain Tyler 
will subsequently proceed to inspect the works of the Mont Cenis 
Railway, the opening of which for traffic is expected to take place 
next month. 

Pervu.—According to a recent report from Islay, in Peru, by 
Mr. Consul Wiltheu, the parties who obtained the concession 
for a railroad from the coast to the city of Arequipa have not 
been able to comply with their contract, the time having ex- 
pired at which they were to have commenced the works. They 
had been ordered to pay the fine, and the Government had de- 
clared themselves open to fresh proposals. A telegraphic line 
to Arequipa had been recently finished, and was now in full 
operation. 

DovETAILING Macuine.—A new machine for cutting dove- 
tails in wood planks or boards, such as required in the manu- 
facture of packing-boxes and other joiners’ work, has been re- 
cently brought over from America, and patented in England and 
France. Messrs. Robinson and Son, of Rochdale, have purchased 
this American machine and the sole right of making it in Eng- 
land, and they are now commencing the construction of such 
machines. The American original has been sent to the Paris 
Exhibition, and is about to be started there very shortly. The 
machine cuts both kinds of dovetails by the application of a pe- 
culiarly shaped saw, this being the only cutter employed, and 
its operation finishing the entire dovetails of both kinds. The 
same machine can be set to cut dovetails of very different sizes, 
and it is so simple and light that it can be worked by hand 
without difficulty. It is, however, constructed for working by 
steam power. Its rate of production is very rapid, and the 
cost of repairs is said to be very trifling, as the saw is not 


likely to get out of order. The machine is not large, and it is 
said that its price complete will be less than 100/, including 
royalty in England. 

A haw Inpian Raitway.—A railway has been proposed 


between Calcutta and Darjeeling, and the scheme is approved by 
the Bengal and India Governments. 
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FORMULAS AND TABLES FOR THE 
SHAFTING OF MILLS: AND FACTORIES.* 
By James B, Francis, Civil Engineer. 

Tue following investigation was undertaken at the request of 
General John C. Palfrey, the agent of the Merrimack Manufac- 
turing Company, of Lowell, Massachusetts, for the purpose of 
ascertaining the relative fitness of wrought iron and steel for 
the shafting of a cotton factory now erecting by that company. 

Samples of steel, all of American manufacture, were obtained 
from different makers, and, together with several samples of 
iron, were subjected to experiment. ; 

The constant expressing the resistance of cylindrical bars to 
torsion I deduce from Navier’s formula,t 
_ 16WR 

t=—, 2 db 
awd? oe 
in which 

T=a constant for the same material. 

W=the weight, in pounds, which, if applied at the 
distance R, in inches, from the axis, will just frac- 
ture the bar. 

=the ratio of the circumference of a circle to its 
diameter. 

d=the diameter, in inches, of the bar at the place 
of fracture. 

The bars subjected to torsion were finished in the 
form of the annexed diagram, the ends being 2 in. 
square, and the middle turned down to a diameter of 
Sin., in order to ensure the fracture taking place in 
that part of the bar. 

The weight producing the torsion was applied at 
the end of a lever, of the effective length of 35.975 in., 
fitted to the square boss at one end of the bar. The 
tendency of the bar to revolve under the action of the 
weight was controlled by a worm-wheel about 16 in. 
in diameter and 138 teeth, fitted to the square boss 
at the other end of the bar. This wheel could be 
moved through any arc by meansof a worm. As the 
bar became twisted by the torsional strain, the worm- 
wheel was moved through an arc sufficient to bring 
the lever to an horizontal position. 

A graduated circle on one face of the worm-wheel 
furnished the means of measuring the arc of torsion. 

The effective weight of the lever and scale at 
35.975 in. from the axis, where the scale was hung 
on a knife edge, was 48.5 pounds, and was the least 
effective weight which could be applied to produce 
torsion. 








EXPERIMENTS ON TORSION. 
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Description of the Bar. | 2 $.2| 56 | &= | ES T 
SSoeICk | Ze] We 
S25) °S | m8] a° 
seo2| es | Sa) 3 
Aas| <4 a | 
English refined wrought 
iron, from a bar 2in- | 
in diameter, marked | 
A13... ice eee eee] 0.750} 416.8e] 113.17) 58.8¢ | 49,148 
Same, marked 13 ..| 0.750 | 596.0°| 125.69] 66.0° | 54,585 
Wrought iron, from the 
Pembroke Ironworks, 
Maine, marked 14 ...| 0,753 | 641.3°| 143.72| 62.8° | 61,673 
Decarbonised steel, from 
the Farist Steel Com- 
pany, Windsor Locks, 
Conn., from a bar 2 in. 
square, marked B 6...) 0.752 | 390,5°| 192.48) 70.2° | 82,926 
Spindle steel, from the 
same, from a bar 2 in. 
square, marked A 5...} 0.750 | 284.3%) 235.17) 68.3° | 102,191 
Steel, from the Nashua 
Iron Company, Na- 
shua, N. H., froma bar 
2in. square, marked 2} 0.751 | 611.3°| 198.73] 65.5° | 85,961 
Same, marked d2 _,..| 0.752 | 557.0°| 203.23) 63.7° | 87,557 
Steel, from same, from 
1} in. octagonal bar, 
_marked 4... ... 0.752 | 475.0°| 221.0 | 67.5° | 95,218 
Same, marked 3... ...| 0.751 | 508.32] 217.25] 61.2° 93,972 
Steel, from the works of 
Hussey, Wells, & Co., 
Pittsburgh, from a bar } 
2 in. square, marked 
CEL ee ase vee sue] 0-751 | 308,00] 202.66] 63.6° | 87,661 
Same, marked 1 ... ...| 0.748 | 297.3¢ 196.50} 68.0° | 86,023 
Bessemer steel, from the 
works of Messrs. Wir- } 
slow & Griswold, Troy, | 
N.Y., from a bar 2 in. | 
Square, marked 16 ...| 0.748 | 215.50] 181.97] 66.0c | 79,662 
Same, marked 16x ...! 0.748 | 268.52! 174.50! 67.0° 1'76,392 


The experiments on deflection were made on round bars 
turned to.a diameter of about lin. The distance between the 
points of support was 48in. Observations were made of the 
deflections produced by a weight of 150 lb. suspended at the 
middle point between the supports. This weight was not sufti- 
cient to cause any sensible set in the bar after the weight was 
removed; and no sensible increase in the deflection was pro- 
duced by allowing the weight to remain suspended on the bar 
for several days. 

The constant, E, for deflection has been computed by Navier’s 
formula, 

BW 
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* From the Journal of the Franklin Institute, 


t Résumé des Legons sur l’Application de la Mécanique. 
+ See Journal of the Franklin Institute for February, 1862, 
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in which 
I =the distance between the points of support, in inches. 
W=the weight at the middle point between the supports, in 
pounds, 
7 =the ratio of the circumference of a circle to its diameter. 
d =the diameter of the bar, in inches. 
s =the deflection at the middle point between the supports, 
in inches, 
EXPERIMENTS ON DEFLECTION. 
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See) &é | Fs | Value 
Description of the Bar. | 3&2) 24 | S= of 
o3°-| 28 - E 
g=.8|3 | 2 : 
se a ies 
a | a+ 
Spindle steel, from the Farist 
Steel Co., Windsor Locks, 
Conn., from a. bar 1,4 in, in 
diameter, marked A 7 0.995 10.2880 48.0° |3,853,590 
Samejmarked Ax7 ... ...| 0.977 |0.2315| 53.8° |3,847,530 
Decarbonised steel, extra, from 
the Farist Steel Co., from a } 
bar 1,5 in. in diameter, | 
marked A Ax 4... 0.993 |0.2310 | 53.0¢ |3,918,360 
Same, marked A A8 0.995 |0.23827 | 53.7° |8,858,557 
Decarbonised steel, from the 
Farist Steel Co., from a bar 
1y;in. in diameter, marked 
9x Bw. ose see cee one} 0.992 10.2330) 54,2° 18,900,420 
Same, marked 9B... ...  ...| 0.995 |0.2307 | 63.3° |8,892,008 
Steel, from the worksof Hussey, | 
Wells, and Co., Pittsburgh, 
from a bar 1); in. in diameter, } 
marked 15 ... ... see oe} 0,998 |0.2337 | 52.2° |3,796,060 
Same, marked 15x... ...  ...| 0.996 |0.2337| 49.8° |3,826,641 
Bessemer steel, from the works 
of Messrs. Winslow and Gris- | 
wold, Troy, New York, from 
a bar 1,5 in. in diameter, | 
marked 17x 4. eee eve} 1,000 |0.2880| 49,4° |8,777,095 
Same, marked 17 ... 1.000 |0.2315 52.0¢ |8,801,566 





Several specimens of the steel have been tested for tensil¢ 
strength, at the works of the South Boston Iron Company, by 
Mr. F, Alger, in the apparatus designed by Major W. Wade, 
for testing metals for cannon, a description of which may be 
found in ‘‘Reports of Experiments on the Strength and other 
Properties of Metals for Cannon,” published in 1854, by autho- 
rity of the Secretary of War. 


EXPERIMENTS ON TENSILE STRENGTH. 
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Description of the Specimen. |54 2/6 2) @48 
SSTiSksi 2Sk) 2 
Bese a 26 | “s 
Sa |2 us gs" Z 
| a les A a 
Spindle steel, from the Farist| 
Steel Co., Windsor Locks,| 
Conn., marked A 10 Al ...| 0.597 |40,800| 145,754] 7.8401 
Same, marked A 10 A 2 | 0.598 |39,500 | 140,689 | 7.8287 
Decarbonised steel, from the 
same, marked B11 B1 ...| 0.596 |34,500 | 123,662 | 7.8583 
Same, marked B 11 B 2 | 0.597 |35,200| 125,750 | 7.8514 
Decarbonised steel, extra, from| 
the same, marked A A x 1; 0.600 |30,500| 107,862 | 7.8417 
Same, marked AAx2...  ...| 0.600/30,909} 109,271] 7.8579 
Same, marked A A x; ends! 
upset in order to form the; 
specimen eee eee eve! 0.600 /30,800} 108,901 | 7.8484 
Same as next preceding speci- 
men, marked A A x 2 +-| 0.600 |29,700| 105,053 | 7.853 
Steel, from the works of Hus- 
sey, Wells, and Co., Pitts- 
burgh, marked ¢ 12, 1 -| 0.694 | 40,400} 145,790 | 7.8530 
Same, markedc 12,2 ... | 0.594}40,200 |.145,070 | 7.8496 





I find on record many experiments on the fracture of iron and 
steel by torsion, from which I deduce the following values of T ; 
using the above formula for cylindrical bars, and Navier’s 


formula, a 
2WR ‘ 
TaN. etal (3), 


for square bars, in which )=the side of the square in inches, 
and W and R the weight, in pounds, producing fracture, and the 
distance from the axis, in inches, at which it is applied. 
Experiments by Rennie, given in the Philosophical Transactions 
of the Royal Society, for 1818. 
Bar of English wrought iron, 0.26 in, square, i..°-T= 65,982 
Bar of Swedish 0.25in. ,, T= 61,909 
Bar of shear steel _—_,, 0.25in. 4, ooo, T191,191 
Average of 3 bars of iron cast horizontally, 0.25 in. sq., T= 64,776 
Experiments given in the fifth edition of Hasweil’s Engineers’ 
and Mechanics’ Pocket-book, 
Bar of Ulster Iron Co,’s wrought iron, 1 in. diameter, T=87,090 
Bar of Swedish he ‘ a T=93,965 
Experiments made at the Royal Gun .Factories, Woolwich, 
England, on many varieties of cast: iron,, (Parliamentary 
docuinent ordered to be printed July 30, 1858.) 
_ Experiments are given on fifty-one varieties of.British cast 
iron, besides several varieties from other countries. -I select 
the experiments on four varieties of British iron,/viz., the 
strongest, two of medium strength, andthe weakest; each 
result being deduced from a mean of several experiments on 
bars about 1.8 inch in diameter. j 
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From West Hallam Ironworks, Ilkeston «-  T=88,217 

» Netherton Ironworks rv us T=34,490 
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Experiments made at the Fort Pitt Foundry, in1846, on bars 
of different forms and dimensions of, common foundry iron, 
given in Reports of Experiments, &c., above cited. 


Bar about one inch square oe ous T = 36,846 
» 1.4i5inch square... eve T= 384,443 
» about 1.749 inch square ke des T = 42,821 
,, 1.135 inch in diameter we? ene T = 87,445 
» 1.595 4, i ak Ae vi vee) T = 42,047 
» 1.955 4 » ee on we ‘Tse 88,851 

Experiments made at the West Point Foundry, in 1851, on 


Greenwood iron of different grades, mixtures and fusions, 
given in Reports of Experiments, &c. above cited. 
Mean deduced from eighteen experiments on bars about 1.9 
inches diameter sth ye ab T = 44,957 
The value of E, for wrought iron, I have previously deduced trom 
English experiments, and tested by a single experiment on 
a shaft two inches in diameter and about 180 inches between 
bearings.* From these experiments I find  E = 3,492,539 
There being such great irregularities in the values of T, it 
will not be safe, in practice, to take a mean yalue, but one near 
the lowest value. 
The valuesfor wrought iron vary from 49,148 to 93,965. 
safety, I take for wrought iron oo T= 
The values for steel vary from 76,892 to 111,191. * 
I take for steel ‘a ane T 80,000 
The values for cast iron vary from 22,132 to 64,776. F 
safety, I take for cast iron ... T=: 80,000 
I also take for wrought iron E=8,500,000 
And for untempered steel ose E=8,800,000 
Shafts for transmitting power are subject to two forces, viz., 
transverse strain and torsion: “In shafts of wrought iron or 
steel, in which the bearings are not very near to euch other, a 
transverse strain, too small to causé fracture, will produce 
sensible deflection; if this is too great, it will produce sensible 
irregularities in the motion, and tend towards the rapid de- 
struction of the shaft and its bearings. This limits thé distance 
between the bearings, as the weight of the shaft itself will pro- 
duce an inadmissible amount of deflexion whenever thi8 distance 
exceeds a certain amount, which varies with ‘the material and 
diameter of the shafé. 
The deflexion of a cylindrical shaft from its own weight, sup- 
po at each end, but disconnected from other shafts, is given 
y the formula (4), which is deduced from Navier’s fotmula for 
(See journal of thé Franklin 


For 
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the deflexion of a cylindrical bar. 
Institute for February, 1862.) 


lb 
§= 0.007818 79 + + + ith) 


If the several parts are so connected as to be equivalent to 
one continuous shaft, it willcorrespond to the case of a beam 
fixed at both ends, for which case Barlow gives § equal to 
two-thirds of its value in the caee of a beam supported at both 
ends, given by formula4. Navierf, taking into aceount the 
effect of the deflection in the adjacent divisions, finds § equal 
to one-fourth of its value by formula 4, In order to decide 
which of these eminent authorties to follow, I have appealed to 


experiment. 
(Zo be continued.) 








Tue ATLANTIC CaBLES.—It must have appeared extra- 
ordinary to those who have watched the condition of the sub- 
marine telegraphic lines connecting Europe with’ America, 
that while the 1865 cable, which was picked up from the 
depths of the ocean after it was thought it had been irre- 
mediably lost, has since its junction with America remained 
intact, that of 1866 has been ruptured twice. The expla- 
nation of this is, however, exceedingly simple. It appears 
that when the shore end of the 1866 cable was. being laid 
from the Great Eastern the vessel was in a fog, and un- 
fortunately this part of the line was laid over a shoal patch, 
about forty fathoms in depth, so that the icebergs which 
so constantly oceur in that region, reaching, as they often do, to 
the bottom, cut the cable. The wire has been completely 
repaired, but it has been resolved upon to raise the shure end 
of it as soon as possible from its present bed and remove it to 
a deeper channel, Meanwhile, with a view to more perfect 
communication between. Europe and the United States, the 
ship Chiltern, which had been commissioned by the Telegraph 
Construction, and Maintenance Company, sailed on Tuesday 
last with the telegraphic wires, of the material of which we 
gave an account some time ago, which are to,.be Jaid from 
Placentia, in Newfoundland, to the island of St. Pierre, on 
the Gulf of St. Lawrence. Sherédrries"820 miles.of wire which 
is packed in new water-tight tanks?’ There’ is.n0 doubt that 
until perfect telegraphic communication is established between 
Europe and the United States in such a mauner as to avoid 
adopting the assistunce of the land lines in New Brunswick, 
Nova Scotia, and Newfoundland our correspondence will be sub- 
jected to the interruptions by which it has been so often re- 
tarded during the past year. With a view, however, to tem- 
porarily remedying the evil, it is contemplated to establish 
throughout Nova Scotia a series of land lines from Syd- 
ney, vid Halifax, to the United States and Cunada; should 
these fail during tlie winter, dnd there is no doubt that they 
will have to bear the brunt of snow-storms and sustain the 
weight of superincumbent ice, it will become absulutely neces- 
sary to lay submarine lines between Halifax and Boston in 1868, 
A Franco-American company is, we understand, in course of 
formation, with the object of laying a submarine cable from 
Ushant to Boston, so that it will be advisable for us to take 
such measures as will obviate the necessily of availing ourselves 
of the new projected line. This is not a subject, however, in 
which Englishmen alone are interested, the whole world will 
doubtless have more or less anxiety for its success. 

Tue Oaks Cottimry.—The work of opening out the colliery 
has been suspended, as the men have got close to the bottom, 
and nothing farther can be done util there is a meeting of the 
mining ebgineers to decide upon what eourse will have to be 
adopted in entering the workings. 


*See the number of the Frankfort Institute Journal for Febru- 
ry, 1862. 
+ Report of the third meeting of the British Association for the 
of Sci 
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¢ Résumé des Legons sur l'Application de la Mécanique. 
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Ir may appear strange, at first sight, to find the washing of 
dirty linen considered amongst the objects of scientific engi- 
neering ; yet the account which we propose giving of a laundry 
established several years ago in Paris, and now in regular and 
very satisfactory operation, will prove to our readers how much 
engineering’science and practice, and how great an amount of 
skill and ingenuity, may be brought to bear upon the perform- 
ance, on a Jarge scale, of those — operations which usual] 

he G J ea 


: 





hotels and public-houses in Paris for a fixed rate of hire, includ- 
ing the charge of washing, so that hotel-keepers and private 

rties are saved the necessity of purchasing their own stock of 
inen, and have no other payments to make: but the washing 
bills.. This business has proved highly profitable to the com- 

ny, a8 the purchase and management of such. large stores of 
inen as those now employed in this business offer advantages 
with regard to economy.and quality of goods which cannot be 





form the business of a laundress. gnie e, 





of Paris, being the proprietors of the two largest hotels in that 
town, viz., the Grand Hétel and the Hétel du Louvre, found it 
necessary to establish a special laundry for the vast quantities of 
washing required by'these two hotels, quantities which reach 
the enormous amount of 4 tons of linen per day, The company 
consulted M. Flachat on the best mode of laying out an esta- 
blishment on such a large scale, and the result was the con- 
struction of the present great laundry, from the designs and 
under. the supervision of that celebrated engineer. The resident 
engineer of this laundry is M. Fellot. The laundry was com- 
menced in 1863, and since that date it has been considerably 
enlarged and its business in . It is now not only em- 
by the two great hotels of the ae but also by the 

ockey Chub, the Transatlantic steamboats, and other large insti- 
tutions. The laundry also possesses a large stock of linen, which 
has been bought on speculation, and which is lent to the different 





btained in any other manner, and are, therefore, : inaccessible 
to parties employing limited quantities. The present capability 
of the great laundry amounts to the washing of: 6 tons: of 
clothes 1d day, this weight being that of the-linen:in a dry 
state. For this; quantity the laundry consumes 180 cubic 
metres, or 39;600 gallons, of water, of which 100 cubic: metres, 
or 22,000 gallons, are supplied by the waterworks from ‘the 
river Seine, andthe rest is furnished by a well on the spot. 
The consumption of fuel.is about 2 tons. of coal and 1 ton of 
coke per day, the former being burnt under: the steam boilers 
and the latter in the drying-stoves of the laundry. 

On the opposite page, we give a general plan of the establish- 
ment, which is situated in the Rue de Courcelles, near Auteuil, 
Paris, and forms a large building several stories high in 
some of its parts. The plan represents the ground floor, which 
contains all the machinery, the rooms overhead being used for 
hand-labour, store-rooms, and air-drying sheds only. The 


clothes are brought into the laundry in carts belonging to the 
company, and are di on the floor of a large room, A, 
where they are separated and removed to the -tubs in . 
small three-wheeled barrows. The tubs, or basins, are made of 
bricks and Portland cement. They form two extensive re- 
servoirs, each divided into smaller compartments by partition 
walls ; their inner surfaces are covered with Portland —, 
and the supply of water from the reservoirs, R and §, is 
by the pipes indicated in single lines. The linen is left in these 
basins am 10 to 15 minutes, after which it is transferred to 
the reservoirs, C, containing alkaline solutions. Each of these 
vessels is filled with cold water at the beginning of the opera- 
tion, and afterwards heated by steam, which is supplied through 
a central pipe having an injector-nozzle at the bottom of the 
reservoir, a constant supply of fresh water being drawn 
in with the steam. This heated water rises up through 
the central pipe, and ultimately escapes through two 
horizontal branch pipes, which are perforated with numerous 
holes at their sides, so that the escaping water drives them 
slowly round in a circle by reaction, the branch Pipes 
spinning round the upright vertical pipe, while the hot 
water escapes through their openings in thin small jets. There 
are four large vessels of this kind, each containing 1 ton ot 
clothes (weighed dry), and the corresponding quantity of water, 
to which 46 lb. of carbonate of soda are added for each opera- 
tion. The time occupied by this process is about five hours, 
the supply of hot water by means of the injector being kept 
constant during this whole time, so that towards the end of the 
operation the water is at ‘its — The ‘surplus of 
water is let off by waste pipes. The boiling’ vessels are made 
of cast iron covered inside with zinc, and they are of a cylin- 
drical form. Besides the four large vessels, two smaller ones, 
each containing 660 lb. of linen, are in’ use; some still smaller 
vessels, which had been originally provided, have since been dis- 
carded. They are indicated on the plan at C’. The next opera- 
tion is of a: mechanical nature, and it consists in passing the 
clothes through a washing-machine proper. _ This latter consists 
of a large cask or cylinder made’ of wood, and mounted upon 
pairs of rollers in an inclined position. It is kept in motion by 
means of the rollers, which make it revolve round its own axis 
at a slow and uniform rete. . In, the interior, the cylinder is pro- 
vided with rows ot shelves or boards placed parle to its axis, 
and both ends are open at the centre. At the upper end, the 
linen is thrown into this cylinder, and it is cumbia t and tossed 
over in each revolution of the latter, gradually descending at 
the same time on the incline formed by the position of the axis 
of rotation, so that it is ultimately discharged at the lower end 
of the washing-machine. The linen then only requires to be 
passed through cold water once more, an operation performed by 
hand, in large basins provided for this p , and represented 
at E.. For smaller pieces of linen, which require a different 
treatment, some special machines are provided. There is a 
large drum or wheel of copper mounted on a horizontal axle, 
and made to revolve rapidly. This drum is divided by parti- 
tions into four com: ents, each having a door on the face ot 
the drum for charging and removing the clothes. , The sides and 
itions of the drum are everywhere orated .with small 
holes, and the whole is enclosed in a chamber filled with an 
alkaline solution nearly up to the level of the bearings in which 
the drum revolves.. A constant current of steam, is 
through this liquid from the boilers during the operation of 
washing, and the linen is thus exposed to the action of the 
alkaline solution at a boiling heat, being at’ the same time 
agitated very forcibly by the quick rotation of the drum. This 
apparatus serves for washing the linen of the visitors at the 
great hotels, and the whole process is completed in the short 
time of two or three hours, this time including all the subse- 
quent operations of drying, &c, 

The process of drying the linen is carried out by centrifugal 
machines. ‘I'here are at present three large machines of this 
kind at work.’ One made by Messrs. Ducommun, of Mul- 
house, is 8 ft. 83in. in diameter, and its gearing is placed 
entirely underneath the floor, so that the box is left clear for 
charging and removing the articles. The two other centrifugal 
machines were made by Messrs. Buffand and Co., of Lyons, and 
they are each 2 tt. 74in. in. diameter. The work performed by 
these drying-machines is very important. The wet linen, when 
taken from tlie washing-tub, contains a quantity of water fully 
equal to its own weight. After having passed the centrifugal 
machine, there is only 40 per cent. of this water. left in the 
linen, and this quantity must be removed by evaporation. In 
seasons permitting ot a successful air-drying , process, a 
great part. of this process is effected in the drying-sheds 
by meaus of the natural action of the atmosphere, but at most 
seasons a ‘considerable ‘of the work, and in winter 
almost the whole of it, has to be done by stoves. The stoves 
are represented at F, in the plan. They were constructed 
by ‘Messrs. Bouilion and Muller, and consist of large chambers 
divided into compartments, and heated by means of flues ot 
wrought iron, which pass underneath the perforated floor. The 
flues are traversed by the products of combustion passing from 
a fire maintained upon a grate under a cast-iron dome which is 
heated to redness by the The fuel used for this purpose is 
coke.’ The linen is suspended in these chambers on cop 
tubes sliding in and out upon iron bars, The process of dryin 
in these stoves shows a comparatively wasteful application o 
heat. ‘The quantity of linen dried per pound of coke consumed 
onthe grate only corresponds to an evaporation of 1.8 pounds of 
water, a result which, although nobody expects it tocompare with 
the effect obtained in a steam boiler, is very low. There have been 
for,this reason other drying stoves constructed more recently at 
this laundry, and.of these we give an illustratiqn on the.present 
page, Fig. 2 being a vertical section, and Fig. 8 a horizontal 
section through the flue tubes. These stoves are also heated by 
acoke fire burnt under a cast-iron dome, and the products of 
combustion through a series of zigzag iron tubes, each 
104 in. in diameter, at the bottom of the chamber. 

The new stoves have better proportions than those first made, 
and they are better arranged for utilising the heat radiated from 
the dome and pipes. Their effect is consequently much — 
amounting to an —— of 2.4 pounds of water per poun 

There is a 





of coke. more convenient apparatus provided 
for the suspension of the cloth within the chambers, which we 
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have illustrated on pagel51, Figs. 4, 5,and 6. It consists of a 
series of tubes moved in and out by an arrangement, on the 
“ lazy tongs” principle, and which will be readily understood 
from the engravings. These new stoves are placed in an annexe 
not shown in the plan. There are now five stoves in all, three 
on the old and two on the new plan. The further processes 
passed through by the linen are different according to the nature 
of the articles. There are some calendering rolls of large size 
previded, and driven by steam power, also several hydraulic 
presses for folding and pressing napkins, sheets, and other 
articles of that kind. ‘The small linen is finished by hand, 
there being about 150 women employed for that — in this 
establishment. Division of labour is very carefully carried 
throughout the manusl operations, each kind of work being 
executed in a special room, and by hands employed at this one 
kind of work only. A very complete system of statistics is 
being compiled by the clerks of this Jaundry, for the purpose of 
collecting experience and information with regard to the relative 
durability ot different fabries, and to the most advantageous 
modes of treatment for each kind, ‘The purchase of large 
quantities of linen has given rise to comparative tests of the 
strength of different kinds of textile fabrics. A testing ma- 
chine has been provided for this purpose at the laundry, and in 
this the tensile strength of the fabrics is ascertained both in the 
direction of the warp und of the weft. These tests have shown 
that in many instances the strength of the fabric was insufficient, 
and very different in the two directions, and orders were 
accordingly given to the manufacturers for articles of such 
strength as to resist a greater wear. By these means the 
durability of the linen has been increased more than 100 per 
cent., and a corresponding economy and gain have been the 
natural result, 


THE RICHARDSON PROCESS. 
To THe Eprror or ENGINEERING. 

Srm,—With reference to a leader in ENGINEERING of the 9th 
inst., criticising a paper in the Practical Mechanic's Journal, of 
August Ist, entitled “‘ The Richafdson Process,” I, as the writer 
of that paper, feel myself called upon to ask space to comment on 
the remarks in your paper. 

From what source you obtained the information to enable you 
to say that the experiments were made “ with the aid ofa 
“ movable blast-pipe called a ‘ tubular rabble,’ not that it is used 
“ to bring successive as of the melted pig up to the surface 
“to be acted upon by the open air,” I do not know; it is, 
therefore, right for me to dissipate from your :nind and those of 
your readers the grave error into which you have fallen, as it 
appears to me, inadvertantly. The fact is that not only does 
Mu Richardson use the tubular rabble as an instrument whereby 
toinject oxygen into the mass of the charge, so as to reduce it 
tothe metallic state as rapidly as possible, but at the same time 
the puddler manipulates the charge with it in precisely the 
same way he has hitherto been accustomed to work the old 
fashioned rabble, thus constantly exposing fresh portions of 
crude metal to the surface of the charge. You will thus easily 
comprehend that the tool used in the “ Richardson process” is 
something more than a “ blast-pipe,” as you term it. It is, in 
fact, an instrument adapted to perform the common work of the 
old fashioned rabble, and the injection of oxygen as well. 

It may be as well that I should here explain the essential 
feature that Mr. Richardson has kept in view. 

In the first place, he set himself to avoid altogether the use of 
any separate process for refining the crude metal. As to his 
success on this point, I need only refer you to the table of experi- 
ments which I compiled, in which you will find that in using the 
proportion of “ plate” or refined metal commonly employed in the 
Scotch ironworks, the time of working the charge is longer than 
with the very commonest brands of pig that could be got. 

In the second place, one of the objects was to produce in the 
puddling-furnace a metal combining some of the properties of 
the best malleable iron and some of those belonging to Bessemer 
metal, of which properties I may briefly mention, as belonging 
to the former, a high range of tenacity, high ductility, and 
freedom from cold and red shortness ; as belonging to the latter, 
the more thoroughly cohering state of the metal believed to be 
caused by the more complete elimination of carbon and some 
silica and slag, since it appears extremely probable, indeed, if I 
err not, it has in some cases been shown, that the weakness of 
some puddled irons is caused by the presence of these substances 
in the state of minute and highly attenuated plates, separating 
the fibres (more strictly speaking, the atoms) of metallic iron, 
thus intercepting their intimate cohesion. 

In a word, the second object was to produce iron in a state 
that, commercially, we have not yet been able to obtain. 

The third object sought was to reduce as much as possible 
the time of bringing the crude or pig iron into the state of the 
best malleable metal: this already the experiments show may 
be lessened over one-third with the very lowest brands; I may, 
therefore, be excused for looking forward to still greater reduc- 
tions where a better quality of crude metal is used. 

From what has now been shown, 1 conceive it will, at least, 
be apparent that there is something more in this process than 
had occurred to you when writing the leader under reference. I 
have, tl erefore, good grounds for taking up an argument opposed 
to that which has been published i: your columns. I, there- 
fore, combat the conclusion at which you have, certainly, in too 
much haste, arrived, namely, that in your opinion “ The Richard- 
son Process” is an intringement of Bessemer’s patent, No. 2768, 
A.D. 1855. 

To discuss this rather serious expression of your views, it is 

necessary, first of all, to consider the real subject matter of Mr. 
Bessemer’s patent, to enable me to do which I must refer at 
length to your own principal extracts, at the same time asking 
permission to supplement them with further extracts of my own, 
in order to illustrate the truth, the elucidation of which is all i 
aim at. 
Now, in the first place, in his provisional specification (and 
this is the document from which you chi tly quote) Mr. Bessemer 
states: “ Ihe object of the first stage of my improved process of 
“ manufacturing iron consists in refining the iron after it leaves 
“ the blast furnace, and while still in a fluid state;” the mode 
of which may be expressed by saying that, in place of running 


the crude metal into sand beds, there to consolidate into pig* 
he causes it to flow direct from the blast furnace into a refinin§ 
vessel, which vessel Mr. Bessemer describes as an improvemen® 
on the ordinary “finery ;” nevertheless, a “finery” in another 
shape it still is. He next describes his process of refining iron 
by blowing air or steam, or air and steam, into the molten metal 
in this refining vessel, by means of a pipe dipping into it. Mr. 
Bessemer then observes that “when the workman judges the 
“ process has been carried far enough, he will turn the vesse? 
“ on its axes, and discharge the contents of it into a suitable iron 
“ mould, having compartments of such dimensions as will form 
“ ingots suitable for the puddling process.” 

Now, Sir, I merely ask you if thus fara “ finery,” or, if you 
likelit better, a separate refining process, is dispensed with? Is 
not the metal most unmistakably prepared by a process inter- 
mediate to the “tapping ” of the blast farnace and its treatment 
in the puddling furnace, so as to more completely fit it for being 
operated upon in the latter? 

I now proceed to consider your first quotation, which runs 
thus: “I use a reverberatory or puddling farnace similar to 
“those in general use, making the hearth, however, a little 
‘deeper, and on the sides thereof, at any convenient distance 
“ apart, I place hollow fire-lumps, having a hole or holes therein 
“ below the level of the metal; or, in lieu thereof, I use one or 
‘* more pipes, which have their lower ends inserted in the fluid 
metal for the purpose of conductirg streams of air into it. 
‘The charge of iron, having been put in and piled up, as is 
“ usual in puddling furnaces, is allowed to melt slowly and run 
down on to the hearth. The air from the blowing-machine is 
then turned into branch pipes leading into the hollow fire- 
‘+ lumps before referred to, or into the pipes which dip direct 
“ into the iron, “Meanwhile, the workmen should rake the metal 
about with an implement in the manner generally practised 
‘ until the iron is in such a condition as will allow the balling 
“ operation to be carried on, after which the squeezing, shingling, 
“ or other processes common to the manufacture of bar iron 
“ may be proceeded witb.” 
Now, you will allow me to state that the latter part of this 
process of Bessemer’s is nothing else than the use of a puddling 
turnace to complete the work which could not be done, for obvi- 
ous reasons, in the refining vessel. Indeed, had you given a 
veritably complete quotation, you ought, in strict justice, to 
have commenced at the beginning of the paragraph from which 
you extract, in which Mr. Bessemer specifies that, “ For the 
“* purpose of completing the. re of the iron” he uses a 
reverberatory or puddling furnace, &c., the remainder of the 
sentence being as yon have it. Why you should have omitted 
these few words, which at once convey a different and, let me 
add, the trne meaning to the paragraph, I cannot divine. It is 
thus far evident that Mr. Bessemer does not convert crude into 
malleable iron by a direct process in the puddling furnace, 
finishing it at once by the ordinary operations of shingling and 
rolling as malleable iron. Mr. Richardson does! 

You next try to show an infringement by the following 
quotation, from which (being only a fraction of the-whole thing 
expressed ) a very one-sided and imperfect view is liable to be 
formed: ‘In the methods hereinbefore described, of carrying 
‘out my improvements in the manufacture of iron, I have 
sought to adapt them to the other processes of the manufac- 
“ ture as at present generally practised in Great Britain, and 
‘‘ whereby the said improvements may the more readily be 
“ brought into operation; but I wish it to be understood that, 
“ except in such cases as the aforesaid adaptation may be found 
“ expedient, J carry out the refinement of pig or crude iron by 
“ a single process, and cast the same into ingots suitable for 
“* rolling at once into bars or rods,” which sentence, allow me 
to add, continues thus: “for which purpose I construct an air- 
“ furnace, in which I place a fireclay or blacklead crucible 
‘capable of holding several hundredweight of iron. The 
‘* interior of the furnace I construct of a circular form, having 
‘a number of buttresses or projecting parts jutting out from 
“its interior; these projecting parts stand out further at the 
“ firegrate than at the top, and are of such a shape as to come 
“* in contact with the exterior of the crucible, and thus form a 
“ @ series of su, ts to the crucible, and assist in preventing 
“ the pressure of the metal from breaking it when it becomes 
“ softened by the great,heat to which it is exposed.” 

Now in these very words Mr. Bessemer ties himself to convert 
crude into malleable iron. I ask you does he use a “ puddling” 
furnace? or does he use a “tubular rabble,” for injecting 
oxygen into the mass of metal, at the same time stirring and 
exposing the charge as with a common rabble? or does he even 
ball up the metal in his crucible, and work it in any way akin 
to the conclusion of the puddling process? None but a negative 
reply can be given to such questions; and a little further read- 
ing from the specification will show that “ the iron (so treated) 
“is allowed to flow into an ingot mould, the ingots so produced 
“ may then be rolled or hammered into any of the forms usually 
“ piven to bar iron.” As to the unmistakable distinction de- 
tween the Bessemer and Richardson processes, I need not say 
more; but merely ask you if Mr. Bessemer’s is identical with 
Richardson's, or, to put it more broadly, is the latter in any way 
an imitation of the former? Why has the former not produced 
such metal as the samples the latter has obtained, which, 
having been shown to some only as yet of the first judges on 
both sides of the border, are admitted superior to anything 
hitherto brought under their notice? Or how is it Mr. Bessemer 
failed to produce bar iron by his process at Govan and else- 
where? ‘The truth, as I and many others believe it to be, is 
that no such metal as that which Mr. Richardson produced has 
hitherto made its appearance, and, what is more, such metal 
never could be produced by the processes specified under the 
patent of Mr. Bessemer’s, under consideration, which in large 
part is impracticable on a full working scale. 

For the great part Mr, Bessemer has played in revolutionising 
certain branches of the world’s “iron industry”—for I do not 
admit it to be a revolution in toto, as some would have it to be— 
the greatest reward possible is due; and I am the last man who 
would seek,.by the least extolling of another's doings, to diminish 
that fame in the least. At the same time you must allow me to 
say that, knowing what 1 do of both processes, and bearing in 
mind the strong attempt you have made to build up au un- 





“ 


“ 


“ 


that the truth concerning what appears to promise so much for 
the iron trade of this and other countries may not be given to 
the world half suppressed, I have deemed it right to trouble you 
with this rather long letter, which I beg publication of in your 
next issue. 
Very truly yours, 
Sr. Jonn Vincent Day. 

Glasgow, August 20, 1867. 

[The so-called ‘Richardson process” was carried out at 
Dowlais, in exactly the same manner as now practised by Mr. 
Richardson, some years ago, but we believe subsequent to Mr, 
Bessemer’s patents.—Ep. E. ] 








SOLID AND LAMINATED ARMOUR. 
To THE Eprror or ENGINEERING. 

Srr,—In the discussion which took place upon my paper 

“On Ships of War,” read at the Institution of Civil Engineers 
at the beginning of this year, it was objected by some of the 
speakers that as the American monitors were plated, not with 
solid, but with laminated armour, and as it was known that 
laminated was much weaker than solid armour, such a model 
could not be an eligible one for us to imitate. I replied that the 
monitors were not in every case protected solely by laminated 
armour, as some of them were plated with thick slabs below 
the laminated armour; and I further said that laminated armour 
constituted no essential part of the monitor system, but had 
been adopted by the Americans merely because none other was 
at the moment within their reach. At the same time I stated 
that the assumed great inferiority of laminated armour had been 
by no means proved; for that, although in the case ot spherical 
or punching shot lamination implied weakness, yet that there 
was no evidence to show that in the case of clearing shot, like 
the Palliser projectile, any similar inferiority to solid would be 
found to exist. As the Palliser projectile pierced solid plate 
more easily than any other yet discovered, the measure of weak- 
ness now existing in armour, I stated, would thenceforth be the 
penetrating power of this projectile, and if—as I anticipated the 
fact would be found to be—laminated armour was able to with- 
stand it as effectually, or nearly as effectually, as solid, the 
hypothesis of the great inferiority of laminated armour must 
thenceforth be discarded. 
Experiment has now confirmed the accuracy of this anticipa- 
tion. The Times of to-day gives an account of some experi- 
ments lately made at Shoeburyness to illustrate this question, 
and with the following results, which I will give in that paper’s 
own words: 

“Three masses of iron, each 7 in. thick, were exposed to the 
“ fire of the 7 in. muzzle-loading rifled gun. Nothing was put 
“ hehind the iron as a backing. The thinner plates backed each 
“other. The first target was a solid 7 in. plate, the second was 
** formed of two 3}in. plates, the third of three 2} in. plates well 
“‘ bolted together. Had the empirical rule of the squares of the 
‘* thicknesses been applicable under the conditions of the case, 
‘“‘ the ratios of resistance, taking the inch as a unit, ought to 
“ have been, for the solid plate 49, for the 3$in. plates about 
‘* 24, and for the three 23 in. plates about 16. But what really 
“ declared itself as the result of the day’s work may be shown 
“ very simply as follows: 

“ To pass an ogival-head Palliser shot through the solid plate 
“* required 15$1b. of powder in the new 7 in. gun; to perform 
“the same upon the two 3}in. plates 141b.; upon the three 
“ 2 in. plates, 131b. The energy of the projectile was in the 
** first case 61 foot-tons per inch of the shot’s circumference; in 
“ the second, 57; and in the third, 52.” 

It turns out, therefore, as I anticipated, that solid and 
laminated armour are pierced by the Palliser projectile with 
much the same facility ; and, in fact, as I pointed out, penetration 
will be promoted either by laminating the armour or by pointing 
the projectile. But where one of these things has been already 
done, it is of no use to do the other, as the effect cannot be ob- 
tained twice over. The action lies in making the ruptured area 
a minimum; but where that has been already done, there is 
very little more to be effected. 

I am, &e., 


August 20, 1867. Joun Bourne. 








ROAD LOCOMOTIVES. 
To THe Epiror or ENGINEERING. 

Srr,—For the information of those concerned in the working 
of steam-engines on common roads, I beg to inform you that 
on Monday last I ran a small locomotive road engine, constructed 
by Mr. I. W. Boulton, of this town, from here through Man- 
chester, Eccles, Warrington, and Preston Brook, to Chester 
paraded the principal streets of Chester, and returned home, 
the distance being over 90 miles in one day, without a single 
mishap or stoppage for anything except to take in water. I be- 
lieve this to be the longest continuous run on record ever accom- 
plished by any road locomotive engine within twenty-four hours. 
If any one should have performed a similar journey, I shall be 
most happy to exchange particulars with them. I may add, the 
engine has only one 4}in. cylinder, 9 in. stroke, 130 lb. 
pressure, 5 ft. wheels. 1 trust you will give publicity to this, 
and thus oblige, Yours respectfully, 

T. Bouton. 

Ashton-nnder-Lyne, August 21, 1867. 

P.S.—The engine carried six persous through 
part of the road ; in some places eight and ten. When you take 
into consideration that eighty miles of the road was perfectly 
strange to all concerned, and consequently that we had to look 
out for water as we travelled along, it makes the journey more 
remarkable.—T. B. 
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SuEFFIELD.—Business affairs do not improve at Sheffield. 
During the past fortnight several furnaces at the large iron- 
works on the railway side have been put out, and the men 
employed at them have been discharged. At other furnaces the 
men are on short time, and the plate mills are not do 
deal. The steel works continue, however, to be wel 
with orders, 
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founded argument by merely half stating whole facts, and so 
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NEW MODES OF MAKING STEEL. 
Tue Paris Exhibition is particularly rich in speci- 
mens of steel obtained direct from pig iron or iron ore 
by certain new methods of conversion, recently in- 
vented, partly with an intention of avoiding Mr. 
Bessemer’s patents, and partly also with an idea of 
removing from the iron the noxious admixtures of sul- 
phur, phosphorus, and other elements which have 
proved unassailable by the Bessemer process, and by 
most of the other methods adopted for making steel. 
We have already noticed Mr. Siemens’s new plan of 
making steel direct from the ore in a regenerative gas 
furnace, and we have noted other applications of the 
Siemens furnace to the manufacture of cast steel 
direct. There are two inventions of this kind in the 
French department, both represented by some very 
fine specimens of steel, made by a direct process in 
the Siemens furnace, and without crucibles. The two 
inventors, we believe, are now involved in a lawsuit 
for infringement of patents, although it is difficult to 
see how either of the two can substantiate any claims, 
with the exception of more or less unimportant 
details. 

The two inventors are M. Berard, of Paris, whose 
operations are carried out at Montataire, and Messrs. 
Emile and Pierre Martin, of Paris, the well-known 
proprietors of the forge at Sireuil, France. M. Berard 
has the idea of exposing his pig iron to a protracted 


series of alternative decarburisations and recarburisa- | 


tions. He works a quantity of molten pig iron in a 
Siemens furnace, through which an oxidising current 
of heated gases, or a flame containing a surplus of 
air, is passed. The oxygen of the air is thus enabled 
to act upon the impurities contained in the iron in the 
same manner as it does in the Bessemer process. 
After continuing this action for a certain time, M. 
Berard reverses the process, that is, he introduces a 
flame which contains a surplus of gas, and is, there- 
fore, capable of parting with some of its carbon, so as 
to restore it to the liquid iron. By this alternating 
process M. Berard believes that he is in a position to 
protract the process of conversion to any desired length 
of time, and to give the oxygen an opportunity of re- 
moving from the mass a greater quantity of impurities 
than can be got rid of by the Bessemer process. M. 
Berard makes use of the changes of current required 
for working the regenerators of the Siemens furnace 
for effecting his alternating operations. He divides 
the furnace into two halves, each forming a receptacle 
for a quantity of molten pigs, the two compartments 
being separated by a bridge made of fire-bricks. The 
flame entering the furnace at one side must pass over 
one mass of iron before it can reach the bridge, and 
after that it passes over the second charge of iron: 
The oxygen of the flame is taken up by the carbon 
contained in the first bath of iron, and the flame is 
thereby made a reducing one before it passes the 
bridge ; the latter is sometimes also covered with 
pieces of coke or charcoal, so as to add still more 
carbon to the composition of the flame before it 
passes over the second bath of molten iron. The 
process is usually carried on so as to haye fresh 
pig iron on one side, while a nearly decarburised ma- 
terial is contained in the second compartment, one 
change of currents only being made. The fresh flame, 








therefore, always passes over the crude pig iron first, 
and afterwards reaches the decarburised mass, which 
it converts into steel. M. Berard is very far from 
having as yet got his process into anything like a prac- 
tical working condition. The poe quantity of good 
steel he has produced hitherto is the pick of a dispro- 
portionate amount of failures, and to all those who are 
acquainted with the difficulty which exists in removing 
sulphur and phosphorus from the iron by the oxidising 
influence of the air, it must appear extremely unlikely 
that the means resorted to by M. Berard, however pro- 
tracted their action may be, can effectively serve the 
purpose for which they are intended. M. Berard also 
intends to add mixtures of wrought iron, steel scrap, and 
other similar matter to his pig iron, but for this 
he has no special claim as an inventor, the process of 
mixing pig iron with decarburised iron, or with iron 
ore, being very old and universally known. Messrs. 
Emile and Pierre Martin have introduced a system 
of steel manufacture which is of far greater practical 
value and importance, although it contains no more 
novelty in its abstract principle than the first-named 
process. Messrs, Martin, however, have succeeded 
in making their process a commercial success. The 
Martin process is now in operation at the works of 
Messrs. Schneider and Co., at Creusot, at Messrs. 
Verdie’s, at Firmini, and in three or four other French 
steel-works, and its results are very satisfactory, both 
with ‘regard to the quality of steel produced and 
to its economical production. Messrs. Martin’s mode 
of operation consists in the following process: A 
quantity of pig iron, say a charge of 3 or of 5 tons, is 
melted,ina Siemens furnace with a dish-shaped bottom, 
or it isriminto the furnace from a cupola or blast fur- 
nace. It is then exposed for about half an hour to a very 
high temperature, care being taken to keep the flame 
slightly overcharged with gas, by which means the 
burning of the fire-bricks of the furnace-top is said 
to be avoided or lessened. After that time a quantity 
of wrought iron, scrap steel, scrap or iron ore, or a 
mixture of these substances, is added to the mass. 
These additions are repeated in intervals of about 
thirty minutes, and they are made at charges of about 
2 ewt. at each time. The articles charged into the 
furnace are all previously heated to redness, so as to 
avoid any cooling influence upon the liquid mass. 
The process continues in this manner for about six 
hours. Towards the end of the operation the tempera- 
ture of the furnace is raised as far as the nature of the 
combustion will permit. The quality of the metal pro- 
duced is carefully tested from time to time by remov- 
ing a small quantity of metal from the furnace, and 
casting it into a small ingot mould, the ingot being 
afterwards tried under the hammer. The operator has 
thereby, at all times complete control over the course 
of the process. He can judge how near the product 
obtained at any given moment comes to the desired 
quality of steel, and he can adjust his operations and 
additions accordingly. Messrs. Martin have found it 
advisable, in the production of steel, to follow the 
same course as has been adopted in the Bessemer pro- 
cess, viz., to decarburise the iron completely at first, 
and then to add a sufficient quantity of spiegeleisen 
to effect the desired combination of iron and carbon. 
In M. Martin’s process the facility for working up 
old iron and steel scrap is a very important point. 
The conversion of old iron rails oo of similar articles 
into steel has become a great desideratum in our re- 
cent practice. In the Bessemer process this is 
feasible, but the proportion of wrought iron which can 
be added to the pig iron in the converter is compara- 
tively small, and any excess endangers the proper 
fluidity of the charge. ‘Ihe largest proportion of 
wrought iron that has, to our knowledge, been added 
to a charge in the Bessemer converter was 30 per cent. 
of old rails mixed with very grey hematite ; but then the 
rails were thrown into the conyertor at a welding 
heat, and the pig iron run upon them immediately. 
M. Martin says that he can use two-thirds of old 
rails with one-third of pig iron without difficulty, 
only the rails must be of good iron, free from un 
and phosphorus, since the Martin process will no 
more remove these elements from the iron than the 
Bessemer process will. Messrs. Martin have pro- 
duced the same graduation ‘of metals containing more 
or less carbon, in proportion as has been obtained 
by the Bessemer process. They make a “mixed 
metal,” half cast iron, half steel, the same as Mr. 
Bessemer uses for his hammer heads and anvils. They 
produce tool steel of remarkably good quality, also 
soft steel, or homogeneous metal, and ultimately the 
very softest kinds of decarburised iron, to which they 
have given the name /er fondu, or “cast wrought 
iron.” This latter substance is somewhat similar in 
its nature and appearance of fracture to the homo- 





geneous iron shown in the exhibitions of several iron- 


works in the British section, Messrs. Martin’s pro- 
cess seems to be worthy the attention of British 
steel-makers, and it is very likely to come in as a very 
useful addition to the Bessemer process for working 
up scraps and old materials into marketable steel. 








THE DOWLAIS IRONWORKS.—No. I. 

Dowrais! The name of no other place in Britain 
so strongly and fully expresses the tremendous power 
of British iron and British coal—a_ power which has 
made our country the first among the nations of the 
earth. France has its Creusot, with its fourteen blast- 
furnaces, and giving employment to ten thousand men ; 
Belgium has its Seraing, with five furnaces and exten- 
sive workshops, never again, however, to be what they 
once were when John Cockerill, an Englishman, too, 
and having the King of Holland for his partner, was 
living. We will not dispute the greatness of Essen ; 
nor need we refer to the comparatively insignificant 
centres of the iron industry of America~—Pheenixville 
and Johnstown. But where France, and Belgium, 
and Prussia may have large individual works, Dow- 
lais, with its seventeen blast-furnaces and its 9000 
workpeople, making 150,000 tons of pig iron and 
raising almost a million tons of coal yearly, neverthe- 
less makes but one-thirtieth of all our iron, and raises 
less than the one-hundredth part of all our coal. Great 
in itself—indeed, the largest ironworks in the whole 
world—its loss, were Dowlais swept from existence, 
would be hardly apparent in the vast totals of our na- 
tional production. For all the coal raised upon the 
Dowlais property in a year forms but a slice, less than 
15 ft. thick, from one side of the enormous cube, more 
than 1500 ft. square, brought up yearly from the coal 
mines of the kingdom. 

And who has not heard of Sir John Guest ? What 
a Wellington was he in the war of industry against 
nature, before nature had surrendered, as it has long 
since surrendered, so many of its treasures to man! 
Were titles dispensed in England after the manner in 
which Napoleon rewards his foremost men, Sir John 
would have been the Duke of Dowlais—an iron duke, 
indeed—and the title would have been honoured over 
the whole world, even had the blue blood of all lord- 
dom turned bluer than ever at the thought : 

For since the birth of time, throughout all ages and nations 

Has the craft of the smith been held in repute by the people. 


And the ironmaster ranks above the smith. And 
how often have we all heard of Lady Charlotte, her 
splendid company in Spring-gardens, and how the 
courier, “ booted and Pres § rode all the way from 
Dowlais, breaking the wind of a dozen horses one 
after the other, to bring the balance-sheet to my lady ; 
and how the countesses expired in astonishment when 
they were told that it had been ‘“‘a very fair year,” 
the balance being a little affair of a couple of hundred 
thousand pounds! Alas for the romance of this pretty 
fiction ! for, it has little or no foundation, and Walkin- 
shaw, the reputed courier, was by no means distin- 
guished for his equestrian attainments, his equitation 
or, more correctly, asitation being chiefly confined to an 
occasional donkey ride. Still, Sir John did make. 
money, and even the highest society is apt to hear of 
such things, and it is not impossible that that remark- 
able lady, now Lady Charlotte Schreiber, may have at 
some time given certain noble friends a hasty peep at 
the footing of a Dowlais balance-sheet. She was a 
wife worthy her husband, and after Sir John’s death, 
in 1852, she managed all his vast business for a time, 
calling in, however, all manner of professional assistance, 
for Nicholas Wood was once at Dowlais, and upset, for a 
space, the whole system of coal-mining pursued there, 
working down the dip instead of up, and drowning the 
pitmen up to their necks in water; and there was Sir 
(then Mr.) William Armstrong, and other great but 
unprofitable lights, until at last Lady Charlotte would 
have no more of them, and called to her aid one of her 
mill-managers, William Menelaus (not boasting Hel- 
lenic blood, however, but that of Ayrshire), and in- 
stalled him in office as the manager of the greatest 
ironworks in Christendom. Since then all has gone 
on smoothly enough ; and if more than 5/. 10s. could 
be got for rails, the works would be again making 
money. Sir lvor Berti Guest, of Canford Park, Dorset- 
shire, is the sole inheritor of the property, although it is 
managed by trustees under Sir John’s will, and under 
the style of the Dowlais Iron Company. Sir Ivor, 
however, has little occasion to izapible himself about 
the works, and we have even heard it said that, like a 
sensible man, he never goes near them, but contents 
himseif with the annual profits paid in to his account. 

Somewhere about the middle of the last century, the 
Marquis of Bute granted a lease for ninety-nine years, 





154 


ENGINEERING. 





|Auc. 23, 1867. 








at 90/. a year, of all the Dowlais estate, some 6000 
acres, with right to all above and all beneath the 
und. It was under this lease that John Guest, 
afterwards created a baronet, held the property for 
nearly half a century, until 1848, when the late 
marquis, determined to divide the profits with his 
tenant, refused to renew the lease, and, but for his 
sudden death, and the business-like conduct of the 
trustees of the present marquis, then an infant, Sir 
John would have blown out his furnaces, and taken 
the whole: population of Dowlais along with him to 
some other seene of operations. The lapse of this 
lease’made a difference of quite 25,000/. a year to the 
““Dowlais Company,” for the royalties on iron stone 
and coal are now somewhere about 6d. a ton. And 
what must be the extent and elasticity of a business 
which could thus meet this great addition to its yearly 
outgoings? A fair selling price of the property would 
be, perhaps, a million and a half, and it requires cer- 
taaly. 300,002. of floating capital to keep it going. 
Merthyr Tydvil, in Glamorganshire, lies on the Taff, 
24 miles north of Cardiff, and about. 550 ft. above the 
sea. Dowlais, a suburh of Merthyr, is two miles 
further up ; and nearly 550 ft. higher still, the “old” 
Dowlais works being 1078 ft. above Cardiff, while the 
newer Ivor works are at a somewhat higher level. If 
any other ironworks in the kingdom are at a higher 
altitude, we forget which they are. Most of those in 
Wales; such as Ebbw Vale, and Rhymney, and Tre- 
degar, and. Sirhowy, and Pontypool, lie in valleys ; and 
some’of these, like that of the Ebbw and Pontypool, 
are of rare beauty, and although they have not become 
classical in romance or in song, are scarcely less lovely 
than the Vale of Avoca, or those beautiful wooded 
uplands the famous “ birks of Aberfeldy.” But there 
is no natural beauty about Dowlais, — glimpses of 


green hills and the “Brecon beacons” beyond. Up, 
up “a ong, long road from Merthyr, higher 
and higher, .till we seem nearly at the _ hill- 


top, and‘ yet the works are much below it, and 
the outcrop of the coal glowers in a broad black 
belt,. some hundreds of feet above. ‘The. coal is 
worked to the east of the hill, in Gelygair parish, to- 
wards Rhymney, and there are eight pits in all on the 
estate.. The dip to the east is very great, and al- 
though the:outcrop near Dowlais is some 1200 ft. 
above the sea, the bottom of the deepest of the 
Vochrhiw pits, four miles away, is 444 yards below 
the surface, and 77 ft. below the sea. Three seams 
are worked, locally known as the 9 ft., the 6 ft., and 
the ‘4° ft. veins, although the actual thickness at 
Vochrhiw is but 5 ft., 3 ft. 6in., and 2 ft. 6 in., respect- 
ively.’ This coal is splendid stuff, containing about 
90 per cent.’ of carbon, and both at Dowlais and at 
Rhymney it is used in the blast furnaces without 
being coked, being unlike any other coal in Wales in 
this respect, with the exception.only of the anthracite. 
It weathers well, too, a big block—the first touched at 
the bottom of the Vochrhiw pits when it was opened 
six years’ ago—having lain since that time ou the lawn 
in’ front ‘of Mr. Menelaus’s house, and that with- 
out losing scarcely any weight at all. The coal is 
also tolerably free from sulphur. As might be ex- 
on it is an excellent steam coal, and the Dowlais, 
ike many of the other iron companies in the district, 
now raise large quantities for sale, screening it and 
sending only Oe hens coal to Cardilf, while the small 
is all used at the works, a fan-blast being employe: 
under ‘the firebars of the puddling furnaces to give 
sufficient draught.’ The seams are tolerably free from 
water, although the Cornish pumping engine at 
Voehrhiw has an 85 in. cylinder and 10 ft. stroke, The 
workings hold a considerable quantity of gas, but the 
ventilation is very effective, over 100,000 cubic feet of 
air per minute, and the men. work with naked lights. 
We ‘believe the cost of getting is not much above 
18d.‘ per ‘ton to the mien, and the coal is, we should 
say, laid down at the works at about 5s. the long ton 
of 2520 lb. ' ‘The present coal seams on the Dowlais 
estate will be wetbiia out in from thirty to fifty years, 
bit there is plenty more to be had elsewhere. Mr. 
Bedligton, of Rhymney, now the president of tbe 
South Wales Institute of Engineers, estimates that 
the South Wales and Monmouthshire ccal-fields con- 
tain 21,000,000,000 ‘tons of coal yet unworked, there 
béing 8 ft: in thickness over the 242 square miles of 
the upper series of veins, and ‘41 ft. in thickness over 
the 624 square miles of the lower series, no seams 
under 2 [t. thickness being counted. 

The ironstone is not so plentiful, and the seams are 
thin and scattered. It is an argillaceous ore, and will 
readily correct the effect of siliceous cinder from the 
pudding furnaces, all of which, calcined or uncalcined, 
together with every ounce of the mill-scales, is charged 


is lost. This use of cinder was first practised by Sir 
John Guest himself; at least, he convinced the lawyers 
of his prior use, in the famous patent lawsuit brought 
against him by that clever but not highly successful 
ironmaster, Sir Anthony Hill, of the Plymouth Iron- 
works, who had patented the use of cinder in the blast 
furnace. The yield of the Welsh stone is about 27 
per cent., and we have reason to believe that its cost 
at the works is as much as 10s. the long ton of 2400 lb. 
(The miner’s coal ton is 21 cwt. of 1201b. each, and 
the iron ton 20 ewt. of 120 lb.) 
Few, out of Wales, have any conception of the 
amount of “ foreign ’’ ore used there, all ores brought 
from other districts or from abroad being alike termed 
“foreign.” We should say, speaking roughly, that 
nearly or quite three-fourths of the ore used at Dow- 
lais comes from other districts.‘ Much of it is red 
hematite from North Lancashire, which makes very 
red short iron unless corrected by the argillaceous ores 
of the principality. Red shortness is, indeed, the sin 
of Welsh iron, and we fear that sometimes a little of it 
gets into the market which would not bear the crucial 
test, that of bending a }in. rod, heated to a cherry- 
red, close home around the beak of an anvil. Other 
ores come from the West of England, and much from 
Spain, about Santander, and other yet from Elba. 
These ores carry nearly 50 per cent. of iron, and 
although they cost, at least, twice as much at. the 
trunnel head as the Welsh ores, they are not much 
dearer when their superior yield of iron is considered. 
So much for the coal and ironstone; and there is 
plenty of limestone to be had almost anywhere in the 
iron district of South Wales. If we have not, in. de- 
scription at least, brought the materials to the blast- 
furnaces, it will be understood that they come by the 
Dowlais railways, of which there are many, although 
their aggregate length is not great. Indeed, the Mer- 
thyr district is tolerably well off in means of communi- 
cation, and the Taff Vale Railway managers are civil 
and attentive, where they were once the most bump- 
tious and conceited functionaries to be found any- 
where. The Dowlais Company, in sending their coal 
to Cardiff, have quite given the Taff Vale people the 
slip, the Vochrhiw pits having a junction line with the 
Rhimney Railway, which joins the Taff Vale a few 
miles above Cardiff; and the former is now being ex- 
tended, through a longish tunnel, directly into that 
town. In a year or more, also, the Great Western, 
the Rhymney, and, of all companies, that great rami- 
fying concern, the London and’ North-Western, will 
have extended their lines right into the Dowlais works ; 
and the line of the Brecon and Merthyr is already close 
at hand, Pant Station being less than a mile from the 
manager’s house. There are actually four railway 
routes from Dowlais to London, although we will defy 
any one to learn from “ Bradshaw” the hours of the 
respective trains. 
Come with me and stand upon the stage of one of 
the furnaces at the “old” works.” You have only to 
walk upon it, for it is at the level of the great plain, 
which some would term a yard, whereon the iron stone, 
and the coal, and the limestone are unladen from 
locomotive-drawn trucks. Look down into that vast 
amphitheatre of Tubal Cain’s great laboratory. You 
have never seen anything like ¢hat. You may have seen 
all the other ironworks in the kingdom, or, if you like, 
nine-tenths of all in the world, but, I tell you, you have 
seen nothing like tha¢. Itis impossible to describe it. It 
must be seen, and we pity the man who can behold it 
and feel no sense of that nobler feeling, wherein the 
soul of man worships a higher power than his own. 
Here are God’s grandest forces of nature at work for 
the advantage ot man—heat, gravity, and chemical 
aflinity. What is the amphitheatre of the Coliseum to 
the great plain fifty feet below us, and aglow with 
long ranks and files of scarlet iron, running, in vulgar 
phrase, into sows and pigs, aglow. too with refinery 
fires, and brightened, even at night into day, by. the 
towering flames of the blast furnaces? for even ‘at 
Dowlais there is, we grieve to say, a waste of much 
gas. The amphitheatre of the blast furnace depart- 
ment of the “old” works might, in the Isle of Wight, 
be described as a “chine ;” but the wildness of Black- 
gang bears no relation to its mystic wonder. , Nor 
would the idea of the great red pipe stone quarry of 
Hiawatha assist the mind of one who had not seen it. 
It is a scene rather for Dante, and could 4e have seen 
it, bis Suferno would have been enriched in its terrible 
description, and the pencil of our own Gustave Doré 
would have found new and nobler material to work 
upon. Here are volcanoes all around us; thirteen 
blast furnaces, not actually named, but which we may 
call Vesuvius, and Etna, and Hecla, and Tomboro, and 
Stromboli, and Hawaii, and Cotopaxi, and Papanday- 


Atacama, and Chipicani, after the greatest volcanoes 
of the world. The flaming chasm below is clouded 
with wreathing volumes of steam, here as white as 
snow, there purpled by the blaze of the fires behind ; 
and then there is the dull roar of the blast, and, clear 
above this, a whistling, rushing sound, like that of the 
storm-wind through the rigging of a ship, a sound 
denoting the escape of blast or of steam, for all these 
fires and all this sound represents a Joss, a waste of 
mechanical power, tolerated at Dowlais because of its 
might of abundant fuel. 








THE CHALMERS TARGET. 

THE competition between armour and ordnance is 
still continuing in its full vigour. The Palliser shot 
has been the last step arrived at in the one branch of 
our national defences, and it seems to have surprised 
even its own inventor by its superior penetrat- 
ing power as now actually proved by experiment. 
Mr. Chalmers, who, in spite of the success obtained by 
the Palliser shot against armour plates, of all kinds, 
considers his target fully equal to the task of resisting 
it, has recently been brought into a controversy with 
Major Palliser, in consequence of some trials made at 
Vincennes by the French Government, where a Pal- 
liser shot had penetrated a target made on Mr. 
Chalmers’s plan. It was a wooden structure, with a 
5}in. plate, and a compound backing of wood and 
iron. . Mr. Chalmers states that the Palliser shot, both 
at Shoeburyness and at Vincennes, was fired against 
his target only after the latter had withstood a heavy 
fire from steel shot and other projectiles, which had 
very much shaken the. whole structure, and also that 
his invention has never yet had a fair trial on account 
of some inferiorities in the details of construction 
which had crept in, partly without his’ knowledge. 
Mr. Chalmers has now designed a target expressly 
destined to withstand the effect of Palliser shot, and 
he has offered to Major Palliser to bear the cost 
of the construction of this target in case of its being 

enetrated by the chilled shot, on condition that Major 

alliser will undertake to pay the cost of this target, 
which is not to exceed 1000/., in case of his failing to 
penetrate it with his projectiles. The target is not to 
exceed the weight of materials or depth of structure of 
the 8in. Warrior target, which has been penetrated by 
the 9 in. Palliser shot, and the new Chalmers target is 
to be fired at under the same conditions as those under 
which the above-named target failed. The outer plate 
is to he 5 in. thick, the backing being 134 in. deep, and 
consisting of rolled steel plates of }in. thickness, 
placed on and between the wooden backing, and of 
l}in. steel plates behind, placed parallel with the 
outer armour. The whole depth of the structure will 
come to 26 in. 








THE TRIAL OF BURGLAR-PROOF SAFES 
AT PARIS. 
Parts, Angust 21, 1867. 

THE proceedings of the jury selected by Messrs. Chatwood 
and Herring for the trial of their burglar-proof safes were pro- 
tracted for several days after the trial last reported in our 
columns had been completed. It, appears that the unsatisfac- 
tory mode of conducting the whole experiments showed itself 
more and more clearly as the jurors advanced towards a final 
conclusion upon which to found their verdict. The calculations 
of the American jurors seem to have been so far different from 
those of the English that the figures arrived at by the different 
parties .were vitally different, and produced conclusions which 
were diametrically opposite to each other. Under. these circum- 
stances there remained nothing to be looked to except the final 
vote of the chairman, which would have decided the whole in 
favour of one side or the other upon the sole authority of this 
one juror. It was agreed that the two parties should each send 
a report to the chairman in writing, stating their views of the 
case, and that the chairman should then decide between them. 
The reports were sent in accordingly, one by Mr. R. F. Fairlie 
and by Mr. Mallet, giving the verdict of these two jurors in 
favour of Mr. Chatwood’s safe, and a second report by Mr. 
Holmes and Mr. Pickering, arguing in favour of Mr. Herring's 
safe.. At a subsequent meeting, however, and before the cbair- 
man had completed his report or given his verdict, it was found 
that there had been other communications besides the reports 
in question addressed to the chairman—c ications wuich, 
according’ to the opinion of the English jurors, and according 
to that: of the chairman himself, ought not to have’ been 
made. _ Under these circumstances Mr. R. F. Fairlie and Mr. 
Mallet considered it. their duty to withdraw from the jury 
and to take no further part in its proceedings. There has been 
therefore no verdict given, and it appears to be impossible that 
any proper décision canbe arrived at. The further course of 
this question; will refer entirely to personal matters, and not to 
— of engineering or safe. construction, and it will therefore 

ave very little professional interest or value. As far as the 
public is concerned the trials are over, and the verdict has been 
given in favour of Chatwood by the unamimous opinion of the 
press, and by the conclusions which no impartial engineer can 
fail to arrive at on examining the two safes in their present 
mutilated condition. There is, however, a still more important 
fact elicited by these trials, and one which will benefit 
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assured that, for all practical purposes, both Mr. Chat- 
wood’s and Mr. Herring’s “‘burglar-proof” safes are 

fectly reliable. The comparatively short time occupied in 
codiien into both of the two safes has nothing to do with the 
question at issue. We have carefully pointed out that the tools 
used were not such as burglars could bring to bear under 
ordinary circumstances, and it must also be remembered that the 
workmen employed on either side (whatever may be said of 
their relative measure of knowledge and skill) were superior to 
the most expert burglars in any country. The trial, moreover, 
very forcibly points out the great value of the precaution usually 
taken of building Chatwood’s safes into a strong wall so as to 
have all the sides covered by masonry, and leave nothing 
but the door open to an attack. In such a position, 
Chatwood’s safe has been proved by the trial absolutely 
invulnerable, and therein lies its great superiority over 
Herring’s, which has been opened through the door proper, 
and would have been opened just as well if it had been built 
into a wall. Against this Mr. Herring’s plan of building a burg- 
lar-proof safe within a fireproof one, provided that the public 
is duly informed of the relative weakness of the outer safe 
against burglars, is very sensible and useful, since there are gene- 
rally two kinds of valuables to be protected by safes. Books, 
papers, and other articles, which are of value only to the proprie- 
tors, require protection from fire only, and may be safely deposited 
in the outer fireproof compartment, although they are then not 
inaccessible to burglars. On the other hand, those articles 
which require protection both against fire and burglars are depo- 
sited within a strong box enclosed in a fireproof safe. Both Mr. 
Chatwood and Mr. Herring make larger and even stronger safes 
than those which have been tried. In Chatwood’s large safes 
there is a piece of angle steel below the dovetailing of the outer 
plates all round each corner, and this makes this only assailable 

int considerably superior in strength and power of resistance. 
Mr. Herring’s mode of applying the spiegeleisen between soft 
plates placed on end, and his plan of tapering the bolts which 
connect the outer and inner plate of his structure all the way 
through, are very good. The former arrangement compensates 
for the brittleness of the franklinite, and prevents it from being 
crumbled off when exposed at any place, and the latter pre- 
vents the bolts from being drawn through the plate when a strain 
is brought to bear upon the latter. Mr. Herring has now re- 
ceived his large burglar-proof safe, which had been detained in 
Havre, and he has placed it alongside of the broken safe iu his 
stand at the Exhibition. This new safe looks very well, and 
seems to be a much superior article to that which was tried. It 
is of about the same size as the Chatwood safe operated upon, 
but it seems to be heavier, and, we understand, is also dearer 
than the latter. The construction of Chatwood’s bolts for fas- 
tening the door when the safe is locked is unquestionably su- 

rior to Herring’s, or to any other safemaker’s construction 
hitherto brought before the public. 








THE SOCIETY OF ENGINEERS. 

Wiru reference to the recent application of the Society of 
Engineers for a royal charter, and, subsequently, for registra- 
tion under the Companies Act, and as bearing upon the op 
sition of the Institution of Civil Engineers, we subjoin the fol- 
lowing extracts from the Companies Act of 1862: 

“Companies Act (1862) Amendment” Act, as passed this 
Session. 
“ Associations not for Profit. 

“ 23. Where any association is about to be formed under the 
Principal Act as a limited company, if it proves to the Board of 
Trade that it is formed for the purpose of promoting commerce, 
art, science, religion, charity, or any other useful object, and 
that it is the intention of such association to apply the profits, 
if any, or other income of the association, in promoting its 
objects and to prohibit the payment of any dividend to the mem- 
bers of the association, the Board of ‘Trade may, by license 
under the hand of one of the secretaries or assistant secretaries, 
direct such association to be registered with limited liability 
without the addition of the word ‘ limited’ to its name, and such 
association may be registered accordingly, and upon registration 
shall enjoy all the privileges and be subject to the obliga- 
tions by this Act imposed on limited companies, with the ex- 
ceptions that none of the provisions of this Act that require a 
limited company to use the word ‘limited’ as any part of its 
name, or to publish its name, or to send a list of its members, 
directors, or managers to the registrar, shall apply to an asso- 
ciation so registered. 

‘The license by the Board of Trade may be granted upon 
such conditions, and subject to such regulations, as the Board 
think fit to impose, and such conditions and regulations shall 
be binding on the association, and may, at the option of the said 
Board, be inserted in the memorandum and articles of associa- 
tion, or in both or one of such documents.” 

25 and 26 Vic., cap. 89. 
“Companies, &e., Part VIL, Registration of existing Com- 
ies” Act. 

“180. With the above exceptions and subject to the foregoing 
regulations, every company existing at the time of the commence- 
mencement of this Act including any company registered under 
the said Joint Stock Companies Acts, consisting of seven or 
more members, and any company hereafter formed in pursuance 
of any Act of Parliament other than this Act or of Letters 
Patent, or being a company engaged in workiug mines within 
and subject to the jurisuicticn of the Stannaries, or being other- 
wise duly constitnted by law, and consisting of seven or more 
members, may ut any time hereafter register itself under this 
Act as an unlimited company, or a company limited by shares, 
or a company limited by guarantee, and no such registration 
shall be invalid by reason that it has taken place with a view to 
the company being wound up. 








, 

Sir Joun Brown.—Mr. John Brown, of the Atlas Works 
Sheffield, bas received the honour of knighthood. 

Bre._cium.—-The victory of Cleveland firms in connexion with 

the late adjudication for rails required for the Dutch state rail- 

ways has greatly depressed the spirits of Belgian industrials, 

0 to obtain the orders carried off by English com- 
petitors. The Belgian iron trade continues dull. 





RUSSIAN ARMOUR-PLATED FORTS. 

Tue Russian defences of Cronstadt are just at present held 
up for our imitation, and an idea seems to prevail that whole 
forts are faced with 15 in. armour-plates, backed by a farther 
layer of 6 in. or 7 in. armour-plates. It isnot so. The batteries 
are constructed in several different ways, which ‘have been 
varied from time to time as the work proceeded. The 23-gun 
battery at Fort Constantine, for instance, illustrates no oy 
than three different methods of construction. One of them 
shows in succession from the front first a 9}in. plate, then 
6in. teak let into an angular frame of 1 in. thickness, 
backed by a plate of lin. in rear of all. The face has 
a slope of 22°. Another has a 7} in. plate in front, and also 
slopes back at an angle of 22°. The third is perpendicular, 
and built up of Thornycroft’s bars, which were rolled at Millwall. 
The plates on the first-named battery, certainly, and some of 
the others were made by Petin and Gaudet. The battery which 
is most frequently quoted as an example to Englishmen, or 
rather the three shields for three guns each, may, perhaps, be 
understood by the following rough description :—A number of 
bars 13 ft. 4 in. long by 12 in. thick, and 13 in, high, are laid hori- 
zontally one upon another, fitting together ~~ their lengths by 
grooves and projections. At the back of each bar is another 
projection 3 in. in length, in the form of the frustram of acone. 
This dovetails into perpendicular supports of considerable thick- 
ness placed behind it. And because the Russians found that 
this mass of metal had little structural cohesion, two 14 inch 
plates have been placed in front of the bars and bent over the 
top. The great advantage claimed for Thornycroft’s bars was 
their cheapness compared with other forms of plating, and 
this is true enough, as far as they are concerned. But when 
it was found necessary to back them so strongly, and to wrap 
other iron plates round them, the aspect of the case was con- 
siderably changed. Such erections as these cost over 30000. 

r gun for the shield alone, the dimensions being 144 ft. long 

y 8ft. high. Our English shields cost less than 10007. per 
gun, their dimensions being 12 ft. by 8ft. The English case- 
mate costs for its ironwork a total of under 3000/. per gun. 
If built on the Russian model, its cost would be 68001, per gun 
nearly.— Times. 








H.M. GUN-VESSEL BEACON. 

Tue Beacon, launched on Saturday last from Chatham 
Dockyard, is a twin-screw gun-vessel, and is the first of the 
squadron of vessels designed by the Chief Constructor of the 

avy on what is known as the composite principle, her 
frames, keel, deck beams, and stringers being of iron, while 
her planking is of wood, in two layers, the inner being 3 in. 
and the outer 2 in. in thickness. She was commenced in 
February last, and has been built in the short space of six 
months, in addition to which the iron frames for the Dwarf, a 
sister ship building at Woolwich, have also been prepared at 
Chatham Dockyard. The Beacon is one of the squadron of 
ten double-screw gun-vessels ordered by the present Board of 
Admiralty to be constructed for special service in China. She is 
built on perfectly flat midship sections, which will give her a 
light draught of water, not exceeding at her deep-load line 
7 ft. 6in., enabling her to operate in rivers, harbours, and along 
the coast. The whole of these vessels will mount an armament 
of one 7 in. 64 ton and one 64-pounder pivot gun, arranged to 
fire either ahead, astern, or at the broadside. The engines of 
the Beacon are in preparation at the steam factory, and are col- 
lectively of 120 horse power (nominal), each driving its indepen- 
dent set of shafting for the port and starboard screw. The 
engines have been taken out of two of the gunboats built during 
the Crimean war. There will be three boilers, which will be 
new, and, considering her light draught of water, the Beacon is 
expected to attain a very fair rate of speed. 











THe Proposep Brince at Louisvitte. — The bridge 
which it is proposed to construct across the river Uhio, at 
Louisville, will be a grand structure. Its entire length will be 
about 3650 ft., with a pivot bridge across the canal of 280 ft. 
The exact location is not yet established, but it will be between 
what is called the Elm Tree Garden and Rock Island. It will 
be reached by a grade of about 78 ft. to the mile on each side, for 
the distance of nearly 350 yards. ‘There will be twelve spans of 
250 ft. each, with one large span of 400 ft. across the Indiana 
chute. The bridge will have an elevation of 90 ft. above low- 
water mark, and 49 ft. above high-water mark. ‘The super- 
structure, which will be entirely of iron, will be 152 ft. above 
the foundation, and 32ft. above the floor. The cost of the 
bridge will be but little over half as much as that of the sus- 
pension bridge at Cincinnati. ‘he Louisville and Nashville and 
Jeffersonville railroads have each $300,000 stock in it, and 
private parties have $400,000. Hands are now at work quarry- 
ing the stone for the bridge, and it is purposed to have it com- 
pleted by the year 1870. ‘The progress of the enterprise has, 
perhaps, been somewhat retarded by the opposition of certain 
parties in that city, who claim it will be an, injury to Louisville, 
because freight and passengers will pass through the city with- 
out paying their re-shipping duties to commission merchants, 
hotel-keepers, &c. It is barely possible that the business of a 
certain class will be injured, but there is not the least doubt that 
the city will be amply compensated for such injury by the influx 
of trade from the other side of the river.—The Journal of the 
Franklin Institute. 

OrEenina or New Wetsu Raitways.—During last week 
two new lines of railway—one of considerable length and 
importance—were opened in Wales. ‘The first, the Man- 
chester and Milford, runs from Aberystwith to Carmarthen, 
and, by completing a link in the western chain of railways run- 
ning threugh the principality, opens a new route between the 
manufacturing districts of South Lancashire and the mineral 
districts ot South Wales. The length of the line is 41} miles. 
Last Wednesday week the long-deferred opening of the deviation 
line of the Cambrian Railway, near Aberdovey, took place, It 


affords an unbroken route between Aberystwith and Carnarvon, 
The Dinas Mawddy Railway, running through portions of 
Merionethshire and Montgomeryshire, and forming a junction 
with the Cambrian system at Emmel’s-road, will be opened for 
traffic early in next month. 





THE CORLISS ENGINE. 
To tHE Eprror oF ENGINEERING. 

Srr,—Several of your correspondents ex a desire to have 
additional facts respecting the working of the Corliss engine 
compared with the working of engines on the ordinary plan. As 
one interested in the introduction of this engine, I have not been 
in any way alarmed for its safety on account of the declamation 
of “ Observer” and his friends. 

“ Observer” now makes the confession that he has no facts, 
and does not pretend to furnish facts in — of his opinions, 
but agrees in thinking that statements of facts are wanted 
from those who can give them. With your permission, there- 
fore, I will give a tew facts and results of the working of some 
ef the Corliss engines erected in this country. lise 

To make a fair comparison between any two engines, it is 
necessary and important that the conditions should be as nearly 
as possible the same in any trials that are made, and I will give 
the facts respecting one or two examples where I believe all the 
conditions for a fair comparative trial exist. At the Royal 
Arsenal, Woolwich, there is a Corliss engine and a horizontal 
engine of the usual construction, fitted with slide-valves, with 
cut-off slides working on the back of the main slides, the cut-off 
variable to any point of the stroke. Both engines are new, and in 
good order, and are supplied with steam from the same boilers. 
They were erected expressly to drive the same work, for which one 
of the engines is sufficient, and arranged so that either engine can 
be disconnected in a few minutes, and the other set to do the work. 
A trial was recently made, by the officials connected with the 
department, to ascertain the relative economy of the two systems. 
The steam was supplied from the same boilers, the coal used 
was the same in quality, and carefully weighed during the trials ; 
the water used for the boilers was carefully measured, and the 
same men fired the boilers. Indicator diagrams were taken at 
stated intervals, to ascertain the power developed, and the trial 
with each engine was carried on for one week. The result was 
that the coal used with the Corliss engine was thirty-eight per 
cent. less than what was required to do the same work with 
the slide-valve engiae. 

I can give another example of an engine in London, at Messrs. 
Berger and Co.’s works at Bow. Here there are a pair of en- 
gines, fitted to drive on the same shaft, but at ow only one 
engine is used to drive the works, and, by simply disconnecting 
the connecting-rod of one, and connecting the other, either en- 
gine can be used. They are both the same size, one on the 
Corliss principle, recently fitted by Mr. Douglas, the other fitted 
with a slide-valvervariable to cut off at any point of the stroke; 
and when the engine is working can be varied by hand. Steam is 
supplied to either engine from the same boiler. With the slide- 
valve engine 26 cwt. of coal is used per day, and with the Corliss ° 
engine, doing the same work, 17 cwt. per day. ‘These are the 
results of some trials at which I was present recently, I 
mention these cases because all the conditions, except the 

rinciple of the engines, happen to be the same—the same 
boilers fired by the same meu, the same quality of coal, and the 
same work. The results of these trials are much the same as 
what is usual in my experience. 

I have now before me several letters from gentlemen of the 
highest standing in England and Scotland referring to the work- 
ing of Corliss engines with which they have been supplied, com- 
pared with engines working on the ordinary plan, Some of 
these letters have been addressed tu myself, but most of them to 
Mr. Douglas, and as they all contain facts referring to the 
Corliss engine, I propose to give a few extracts from them. 

Messrs. James Normand and Sons, of Dysart, Fifeshire, in a 
letter written Feb. 8, 1867, say with reference to a Corliss 
engine which they have had at work for eighteen months past, 
driving their factory: ‘‘ Its economy is giving us entire satis- 
faction. In comparison with our other engines, which are 
modern aud of the slide-valve construction, we consider it uses 
little more than half the fuel to do the same work.” 

The following is an extract from a letter, dated 5th March 
last, from R. Calvert Clapham, Esq., of the Walker Alkali 
Company, referring to a Corliss valve engine with 24 in. cylin- 
der, started about eighteen months ago, which works stone- 
breaking machines and an incline railway at the above works. 
He says: “The load on the engine is necessarily variable from 
the work to do, and it is thrown on and off very suddenly, yet 
the engine works at a perfectly uniform open. The engine 
does about the same amount of work as our former one, with 
about one-half the quantity of coals.” 

Messrs. Alex. Pirie and Sons, of Aberdeen, who have a great 
number of engines at their extensive works, writing to me in No- 
vember, 1865, after they had had some years’ trial of the Corliss 
engine, say: “ We believe this principle to be the most perfect 
that has as yet been invented for regulating the speed of the 
steam engine, and we may inform’ 'you also that, if we have 
ever to put up additional engines, ;we shall certainly apply 
this principle.” 

In a letter dated 25th January of this year, Henry Bruce, 
Esq., of Kinlush Paper Mills, near Edinburgh, referring to a 
24 in. cylinder Corliss valve engine erected at his works, says: 
“I continue perfectly satisfied with the Corliss engine. Mine 
has now been working night and day for nearly three years, 
and it is doing its work well and economically, and the regu- 
larity of its speed is as near perfection as possible. If I 
had to put up another large eugine, I would rather pay a 
good price for a Corliss than accept one on any other principle 
tor nothing.” 

In 1865 the late J. G. Stuart, Esq., of Balgouie Works, 
Markinch, N.B., had an eugine with ordi slide valve (which 
worked the mill in connexion with a turbine) removed, anda 
Corliss engine substituted, and connected with the same tur- 
bine; and in a letter dated September of that year, referring to 
some experiments to test the steadiness of the engine when the 
water was suddenly shut off from the turbine, he says: “I 
could not conceive of anything more perfect. I do not re- 
member of the water ever being lower. Last summer, when 
it was about the same, we burned 45 tons of coal, or even more, 
per fortnight. We have never exceeded 30 tons per fortnight 
this year. We ‘have averaged during the last two months 
about one thousand spindles per fortnight more yarn from our 
spinning than ever we did before. 





On December 18th, 1866, James Stuart, Esq., M.A., Trinity 
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College, Cambridge, and Balgonie, wrote to Mr. Douglas, re- 
ferring to the same engine, as follows: “ Referring to my late 
father’s letter to you of Ist September, 1865, us to the economy 
and steadiness of the Corliss engine you made for us, I have to 
say that our continued experience of it confirms the-opinion 
then expressed. We have had an example lately of the perfect 
control of speed by this engine. A cogged wheel, which drives 
about two-thirds of the mill, was instantaneously stripped, 
bringing that portion of the work toa stand. When this hap- 
ned before with the common engine, its motion was suddenly 
accelerated, and every thread in the spinning-frames was broken. 
When it happened with the Corliss valve engine, not one thread 
wus broken, which showed that the engine had drawn the re- 
duced quantity of steam the instant its load was diminished.” 

About two years ago, Messrs. Jas. Ewing and Co., of Glas- 
gow, sent a Corliss engine from this country to Demerara, for 
driving a large pump for draining land. The cylinder was 
24in, diameter. Alex. Crum Ewing, Esq., of the above firm, 
writing on 25th April, last year, says, with reference to the 
working of the pump and engine: “ ‘The quantity of water dis- 
charged was enormous, and the coals used were greatly less than 
on a neighbouring estate, also belonging to my father, where 
there is a similar pump worked by an ordinary high-pressure 
engine.” 

D. Chalmers, Esq., of Kate’s Mill, Edinburgh, says (after 
about three years’ experience of a Corliss valve engine at his 
mills), in a letter, dated 16th February last, “ I do not know of 
any kind of engine which is so economical in fuel.” 

lL could give other proofs of the satisfactory working of the 
Corliss valve engine compared with other engines, if it was not 
that I have already occupied so much of your space; but I may 
say that there are Corliss engines at work in this district in 
larger mills, and, as far as I know, I am not aware of any case 
where they are excelled by other engines for economy of fuel, and 
I believe that they are not equalled. 

I have during the last four years designed upwards of fifty of 
these engines. You have already published particulars of some 
of them, and I am prepared to give full information about them, 
and where they are at work, and I ask “ Observer” to prove in 
any one case by the result of their working, that the hard naines 
he has used in this discussion against the engine can with any 
propriety be applied to it. 

‘The only argument “ Observer ” has used against the Corliss 
engine, and in favour of the system of regulating with the 
throttle-valve, is that the power lost from wire-drawing re- 
appears ln the shape of heat, and is not, therefore, an irrecover- 
able loss—which, of course, every engineer knows. His letters 
have no doubt received more attention than they would have 
done, had you not announced that he is one of our first autho- 
rities despite his professed ignorance of the Corliss engine. As 
1 do not muke any pretension to authority, I will close with an 
extract from the work on the steam-engine by Professor 
Rankine (the first authority in such matters), which is entirely 
opposed to “ Observer's” argument and opinion. It 
follows, in the article on wire-drawn steam : 

“Even supposing, however, that no energy is directly wasted 
when steam is wire-crawn, there is still an indirect waste 
of energy from the lowering of its pressure, which, by dimi- 
nishing the forward pressure upon the piston as compared 
with the back pressure, and by diminishing the extent of 
expansive working of which the steam is capable, lowers its 
efficiency. 

“ When an engine, therefore, has to work against a diminished 
resistance, it is better to diminish the mean effective pressure 
by cutting off the admission earlier, and so working with a 
greater ratio of expansion, than by contracting the opening of 
the regulator, and so lowering the initial pressure by wire- 
drawing. The former method makes the engine more econo- 
mical, the latter less.” 

This accords with my experience. Let “Observer” give us 
some proof that it is not so—if he can. 

lam, yours truly, 
WituiAM INGLIS. 


is as 


To tHe Eprror or ENGrxerrine. 

Sr,—It was my intention to give a detailed comparison of 
two engines—one a Corliss, the other a common engine—of 
equal sizes, and subject to the same variations in loads and 
speeds, to show that the former must, under any circum- 
stances, do the same amount of work as the common engine, 
and that with a considerably less quantity of steam of equal 
pressures. This can be easily demonstrated, as can also the 
variations in speed, which must entirely depend, ceteris pari- 
bus, on the rapidity with which the steam admission-valves act, 
combined with the scope they giv? for variable expansion. But, 
Sir, | think it would be time thrown away, and, with your kind 
permission, I will review “‘ Observer's” letters on the Corliss 
engine, with a view of seeing fairly on what grounds he puts 
forth the following aseertions, which I extrabt from bis letter in 
the last issue’ cf ENoincerinc. And I strongly advise every 
person desirious of advancing the cause of truth, justice, and 
progress to read this last of * Observer's” lucubrations, and 
mark bow transparently he exposes the real cause of his anta- 
gonism to the Corliss engine. He clearly states that with him 
it is merely a matter of opinion, or, in his own words, “ it is his 
belief that that is this and this is that;”\and because there is 
no private gentleman ready to employ sne or more professional 
engineers to conduct a series of expensive experiments for his 
delectation and instruction, he, forsooth, will not surrender his 
faith to the Corliss engine. Having further already determined 
in his own mind that the cost of this beautiful automatical valve- 
must, for some reason hidden in the foggy caverns of his 

own mind, be greater than the slide-valve, with all its expensive 
wear-and-tear addenda, to obtain but a mere approximation to 
the perfection of the Corliss valve-gear, as an automatical 
variable expansion valve-gear. “Observer” jumps to the con- 
clusion that, because the manufacturers of this valve-gear do 
not choose to parade the various items incurred in its construc- 
tion, being contented with their growing trade in the Corliss 
engine, he has the hardihood to assert another of his, as he 
annihilating dicta, which I give verbatim trom his last 


supposes, 
letter: 











“ Although, however, you have enumerated a great many 
“ Corliss engines which have been already made and worked in 
“ this country, and although you have published letters from a 
“ number of zealous correspondents, who have been anxious to 
“ say all that they could in favour of the system, I do not find 
“ that one tittle of evidence has been given to show that any un- 
“ precedented or remarkable economy is obtained by the adoption 
“of this engine, and my belief that there is not.” Mark his 
belief, on which he seems to think depends the future fate of 
the Corliss engine, and those who cling to it, all of which and 
every one of whom he, some few weeks ago, kindly tolled to 
“the tombs of the Capulets,” and just because of ‘* his belief.” 
I am constrained to assert that the mistake made by “ Observer,” 
when in Paris—I allude to him taking the Swiss engine to be a 
Corliss engine, although it is radically different in principle to 
the latter engine —must have some connexion with his blind, un- 
reasonable, and apparent fixed determination to ignore whatever 
has been, or may in future be, adduced in tavour of the Corliss 
engine. To him the published experience and statements of 
facts relative to the construction and working of the Corliss 
engine, as vouched for by Messrs. J. I’. Spencer, Inglis, Douglas, 
Salt, and others, are but as many Machiavellian arts to delude 
the users of steam engines, and such firms as Messrs. Hick, 
Hargreave and Co, Bolton, are but mere dawdlers in practical 
mechanical engineering, and, therefore, the fact that they see 
the superiority of the Corliss engine counts for nothing in his 
estimation. What, Sir, can be done to convince your cor- 
respondent “ Observer” ? Must we all surrender at discretion 
to the finesse of his tactics and subtle logical (?) inferences, 
based on theorems which no one admits but himself; or must 
some disinterested gentleman expend a few paltry hundreds, or 
thousands, on experiments to settle the engineering belief of this 
mighty tactician, who looks upon provincialism in an engineer as 
the sure stamp of mediocrity? By logic, it has been said, 
we may prove anything, even as the most ugly man in 
France proved himself to be the most beautiful odject in the 
world. We, however, know that the substantial world require 
reason in logic, or at least a faint semblance of it, but it would 
puzzle a modern Argus to discover in ‘ Observer's” letters the 
merest pretension to reason. I ask him would it not have been 
more seemly had he troubled himself to find just a few data to 
justify the “sweeping arrogance with which he claims the pre- 
eminence on a subject of which he has had, according to his 
own showing, not the slightest practical experience? But, Sir, 
this is not the only characteristic of his prejudiced onslaughter 
on the best of ali ancient or modern machines for the control 
and development of the force generated from that mighty 
element, water, by that no less powerful force inherent toa more 
or less extent in all combustible matter, as any mathematician 
can easily demonstrate. We are willing to admit bis opinions, 
and give them that attention and consideration which they 
merit; but we deny to any man, no matter what his position 
may be, the right to set up his mere opinions and beliefs as con- 
clusive proof against the working, durability, &c., of any ac- 
complished engineering work. Any tyro can prognosticate the 
ultimate failure of any piece of mechanism, only be must mind 
to put off the time for the accomplishment of his forecast to a 
sufficiently distant period, and he might possibly pass for 
a wise man and leading authority on engineering subjects. 
[ beg most respectfully to submit to “ Observer” that 
it will be quite early enough to supply him with the 
cost of the Corliss valve-gear, and proof of its durability 
(its automatical performances have, as yet, not been disputed) 
when he adduces any evidence to raise a doubt on that which 
has hitherto performed its functions to the satisfaction of those 
who have invested their capital init. Were gentlemen, who are 
actively engaged in business, to spend the greater portion of 
their time, to say nothing of money, in auswering the questions 
and érying to remove the doubts and change the “ delie/s” of 
every self-styled “ Observer,” they would soon also become m re, 
“ Observers.” When the rising reputation of the Corliss engine 
becomes jeopardised by the sophisms of quondam “ Observers,” 
then the tabulated data will be forthcoming; it may appear 
sooner, but not from fear of the Corliss engine losing its growing 
prestige. To return to our extract from the letter signed 
“Observer” in ENGINEERING of the 16th instant; we were 
quoting his “ belief.” Now I have a “ belief,” so have all men; 
but then I do not set up my “ belief” to the condemnation of other 
men’s practical experience and knowledge of facts. Sir, in 
“* Observer’s” “‘ belief,” there is no remarkable economy above 
common engines in the adoption of the Corliss engine; his 
experience must be widely different from many others, and he 
goes on to say, “This belief cannot be changed by anything 
“ short of attested facts; and if such facts are produceable, why, 
‘allow me (‘Observer’) to ask, are they not forthcoming? 
“ The truth is, that they are ‘ not’ produceable, and the advocates 
“of the system are driven to fence with this plain demand, 
“ seeing that they cannot satisfy it.” I do not think that it 
will be necessary to retrace our steps and wade through those 
cleverly indited letters against the Corliss engine which, 
since the 14th day of June last, have, from ti:ne to time, 
appeared in ENGINEERING, for the extract given above is a 
fair sample of the whole collection. From the first publish- 
ing of ENGiNEERING the Editor has from time to time made 
his readers acquainted with what had and what was being done 
in the Corliss system, both in America and this country, and 
information in both able leaders and letters has been copiously 
supplied. Nota single statement contained in those articles 
and letters was ever contradicted, nor was ever doubt cast on 
the veracity of those interested in the manufacture of the 
Corliss engine yp to the time of the appearance of “ Ob- 
server's” letters. Surely, he must have read a little, if not all, 
which has already been made public relating to the performance 
of these engines; or if he has visited the various parts of the 
United Kingdom, and he be really an engineer, he cannot be so 
ignorant as he would have us believe. What is the use of 
knowledge, and the good of newspapers, journals, and other 
publications, if, when gentlemen of unblemished character, write 
the results of their personal experience and dail y observation, 
another gentleman says, “Nay, but my belief is quite 
opposed oi experience, therefore you must either incur 
expense and loss of time, which is equivalent to money, to give 
me attested facts, or I do not believe your statements”? ‘This 












is now the point at which the discussion has arrived, and 
“ Observer ” must either have attested facts to change his belief 
or the benefits known to be derived from an engine, the prin- 
ciples of which are fairly summarised in Mr. Spencer’s letter of 
last week, are all shams’ Even when Mr. Salt says that within 
his own knowledge Corliss engines are giving excellent results, 
even this does not satisfy “ Observer,” although Mr. Sult, of 
Saltaire, is giving the very best testament of the truth of his 
statements that a man can give, by replacing the cylinders of 
their common engine with new cylinders fitted with the Corliss 
valve-year; these cylinders are 50/in. in diameter. 

After all, “Observer” may be merely drawing out the 
supporters of the Corliss systems, and he himself is probably as 
ready to wield his pen in its favour as. he has been to take the 
opposite side. Be that as it may, the Corliss engine has nothing 
to fear by comparison with any other class. 

Of course we do not claim that it is the acme of perfection. 
For other engines may have separate steam and exhaust valves, 
with the shortest possible steam-passages correctly proportioned, 
and be provided with a variable cut-off motion; but up to the 
present time the Corliss engine is recognised by every one practi- 
cally acquainted with it as the best in the field. That it gives 
the most uniform motion, which in-itself is of the first im- 
portance, mest especially in large factories, where the tirst cost 
of gearing alone will save the mill-owner a very handsome sum, 
and its durability of gearing and machinery will be largely 
increased. ‘There are many other ways in which a steady 
working engine adds to the increase of its owner’s income 
besides the saving of fuel, all too obvious to those professionally 
competent to need further notice here. 

I am, Sir, 
Your obedient Servant, 
J 








To THe Eptror or ENGINEERING. 

Srr,—After all this mechanical cackle, don’t you think it is 
about time we had the egg? I have been a reader of your 
journal for a good few months now, and I don’t think Ihave ever 
been faced weekly with such an ever-recurring plague since I 
learned to read. It is really amusing to see how these courteous 
gentlemen conduct their arguments from week to week, and 
never either seem to approach mutual conviction or civility. 
They are all hammering industriously at one another, each try- 
ing to undo his neighbour very much in the manner of those 
scientific (!) safe-openers at the Paris Exhibition the other day, 
and I must say their method is very much in the same refined 
scale. Now perhaps I, having been intimately connected with 
the working of a certain Corliss engine, might be allowed a word 
more of narrative than argument, where such tools as the crow- 
bar of spite shall not be inserted, nor yet the sledge-hammer of 
professional chaff descend. 

At the outset, there’s our friend, “ Observer,” surnamed the 
‘“‘rattletrap” man; he comes in for all the abuse of these rapid 
“cut off” champions of this curious machine. Well, it is with 
him entirely that I beg to sympathise, and in harmony with 
whose previous argument my few remarks will be found to 
tally. 

We have a Corliss engine (I say we, so inquire no farther, 
pray), and it is one which never behaves half so well nor 
appears to half such advantage as when it is standing! A more 
elegant, neat, trim, continental-looking gimcrack contrivance 
could hardly be seen in its attitude of burnished repose, but 
once set it a-going and its beauties at once become a delightful 
burlesque. There’s that sorry valve-gear, with its spasmodic 
snapping. What with its host of pins and straps, and slides 
and springs, peradventure “ dash-pots,” I can tell you we have 
had an awfal time of it with this rattletrap gear. I will not 
weary you to tell of the nature of its frequent repairs, but you 
can conceive them easily when I say that we are thinking ot 
hiring a mechanic in livery to be in constant attendance on this 
dignitied contrivance. 

lrue its cut-off and economic principles in result are really 
good, and that is why we got one; but, oh dear me, does the 
end in this case justify the means? As “ Observer” and as 
you yourself have said, we have as good results on record from 
some old engines that were made thirty years ago. ‘Take even 
the double-slide valve, as your paper showed the other week, 
hy diagrams from an engine of this principle, sent you by 
Messrs. Sheppherd, Mulliner, and Garstang, of Blackburn, and 
common sense wild show you that all the rattletraps in Clristen- 
dom could not beat them. 

The whole question lies in that thirst for novelty and love of 
the newfangled and fanciful that seems to pervade this pro- 
gressive age, as “Observer” has wisely said. I had occasion 
lately to show an engine toa Yorkshire country mechanic, when 
it was with difficulty I cou?d get him induced to enter the 
engine-house, he seemed so scared and terrified at the noise of 
the vehement ‘‘ dash-pots !” 

Let us not browbeat the Corliss engine, though we try to 
soothe its assumed majesty; and as‘ the voice of an afilicted 
martyr to the rattietrap disorder, let me advise English manu- 
facturers to stick to the staid calm dignity of an English engine. 

Yours very truly, 
A Yarn-SPINNER. 

P.S.—In case you may think me in league with the evil one, 
‘“ Observer,” [ have never seen him, nor taken tea with any one 
who knows him. 





To Tne Eprror or ENGINEERING. 

Srr,—That “outsiders see most of the game” is a well-known 
proverb. I will not be so egotistical as to claim its application 
in the present instance to myself, but I put it on record as my title 
to a share in the discussion now going on in your columns re- 
lative to the merits or otherwise of the Corliss valve-gear, the 
only new and independent part of the engine. In the heat of 
controversy, writers are apt to get blinded by passion or preju- 
dice, and so lose sight of what they meant to prove, or of the 
best means of answering their opponents. As ‘* Observer” seems 
to be the leader of the opposition, and many of his coadjutors 
are supposed to have no personal existence apart from him, I 
shall confine my remarks chiefly to his letters, and endeavour to 
show him and your readers in what position he. stands as far 
his attacks have gone on the Corliss engine. 
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14th, “ Observer” objects to the rattle- 
trap nature of the gear, and to the statement of economy of fuel 
claimed for this engine. Mr. Douglas, a builder of the Corliss 
engine, and who ought to know as much about it as any one, 
says that the “‘results are most satisfactory,” that ‘their 
economy in fuel is remarkable, and their speed regular and unvary- 
ing, their powers of self-adjustment to load as near perfection 
as possible, and that, working night and day, they give no 
trouble.” To all this ‘ Observer” only replies by most im- 
rtinently asking, “‘ Who is Mr. Douglas?” Itis as well Mr. 
ouglas is not so bellicose us his great namesake of old; were 
he, perhaps “ Observer” would have been more cautious. He 
also says that Mr. Douglas would not be likely to cry stinking 
fish. ‘An observer in the days of the Black Douglas would have 
told him “he lied in his throat.” And where, I ask, is the 
difference between the’ open manly assertion and ‘“ Observer’s” 
inuendo? None, except in the cowardice of the attack. Any- 
thing, I take it, is remarkable when it is out of the common run 
of things of like nature and species. “ Economy in fuel is re- 
markable,” is not perhaps the most definite term that could be 
used, but it shows that the advantage is on the side of the 
Corliss engine. And“ J. W.,” in your last issue, shows that 
the consumption of fuel in the Corliss is about half that in the 
common engine. - a 

In a further letter, he complacently asserts that his anticipa- 
tions as to proving rattletrap valve-gear futile have been con- 
firmed, and adds that neither by argument nor evidence has any 
one point of superiority been proved. I should like “‘ Observer” 
to favour your readers with what he requires as proof. The 
economy of fuel has been stated as a fact by those who know 
the working of the common and Corliss engines. That the self- 
adjusting valve-gear produces, as from the very nature of its 
construction “ Observer,” if he know anything of the gear, must 
be well aware it would, a greater rapidity, precision, and uni- 
formity of motion than that of any other engine in exist- 
ence is not denied. 

The cost and complication are the only points remaining to 
“Observer.” Cost, I need hardly say, is a relative term. All 
new things “Observer” onght to know, are dear for a very good 
reason. ‘I'he Corliss valve-gear will become cheaper in time; of 
that there is not the slightest doubt. But if, as all who use 
the engine declare, the work obtained from it is greater, and 
the durability of parts more lasting, than that of any other en- 
gine, is it not cheaper to pay a good price for what will last 
than a low one for what needs frequent repairs? Surely “ Ob- 
server,” who is so far ahead of the recognised rules of evidence, 
cannot go in for the penny-wise and pound-foolish principle! 
Complication is also relative. The only question is, does it work 
better? “Observer” can hardly refute the testimony brought 
in its favour as to durability and working by those who build 
and use it? Mr. Douglas, Mr. Salt, and others have again and 
again declared that the engines do work with greater equability, 
durability, &c., and all your readers get from “‘ Observer” is a 
reiteration of objections. In my opinion, then, “ Observer” has 
to do his work again, and, leaving him to his task, which I 
doubt not he will resume with as much ardour as ever, I will 
conclude by saying that if the supporters of the Corliss engine 
will favour him with exact data as to working, consumption of 
fuel, &c., he will get along triumphantly, or; who knows, find 
the ground cut from beneath his feet, 

I an, Sir, 
Your obedient Servant, 
EXIUS, 


In your issue of June 





To THE Eprror or ENGINEERING. 

Sir,—The main feature of the Corliss valve-gear, and the 
one to which all the others are subordinate, is the “ rapid cut- 
off,” which reduces the amount of wire-drawing; but.as the valve 
still takes some time to close, it cannot actually annihilate that 
action, and it seems to me that, unless it can be distinctly proved 
that this rapidity of motion is absolutely necessary, all the ad- 
vantage of this much-praised valve-gear is imaginary. The 
balanced and divided valve, in this case, divide and lessen the 
work on the spring; but they are not peculiar to “ Corliss” 
alone, and tlie most earnest advocate will not assume the regu- 
lation of the “cut-off” by the governor as a distinctive point. 
In short, it is only the mode of getting a rapid motion of the 
expansion-valve that is the novelty. We are all (even you, Mr. 
Editor) too fond of our own opinion to change it for any other 
man’s “ipse dixit,” and we require facts to convince us. 

In the fine’collection of engines at the Paris Exhibition there 
are endless varieties of cut-otf motion regulated by the governor 
—Spencer’s, which seems the quickest, the American Corliss 
Allen, by Whitworth, and so on, to any degree required. Now, 
Sir, is it possible to get diagrams from some of these engines to 
show at what speed of cut-off the wire-drawing action practically 
disappears, and to prove that is this attained only by the com- 
— arrangement of Corliss? Some such information, col- 

ected and arranged as an article in your journal, would be more 
convincing than fifty pages of discussion, and would be more 
valuable than if spread over the letters of your correspondents. 

It might also be shown with what speed and delicacy the 
different valve motions control the admission of steam to the 
variations of work on the engine. 

Mr. Salt’s experiments will be valuable, for he tells us the 
main conditions under which they will be made, first with his 
present engine (I suppose) with separate cam-worked valves, 
and afterwards with the same sized cylinder, same speed of 
piston, same initial pressure of steam in cylinder, but with the 
“Corliss” motion. 

Should he get no important saving, he will perhaps be 
astonished, but not more so than some of us will be if any con- 
siderable guin is the result. 

I am, Sir, your obedient Servant, 
J. C, E, 

London, August 19, 1867. 








BRONZE AND STEEL ORDNANCE.—It is stated that experi- 
ments are being made by the French Government on a new 
mode of constructing ordnance. The interior of the cannon is 
made of steel, and the exterior of bronze, and it is supposed 
that this construction will combine the maximum of wear with 
the minimum of liability to explosion. 





THE WATERWITCH, THE VIPER, AND 
THE VIXEN. 
To tHe Epiror or ENGINEERING. 

Srr,—In your last issue you have given a table, showing the 
results of a series of trials of these vessels just concluded at 
Stokes Bay. This table is, no doubt, obtained from authentic 
sources, and gives the facts as they are recorded. I observe 
one error—a printer’s one I should think—whereby the figures 
for the co-efficients of displacement have been made to change 
places with the co-efficient figures for the midsection. This 
error, however, will not do any harm to either vessel; but I 
would ask leave to object to the accuracy of the statement 
which you make in the paragraph introducing the table, namely, 
that “the Waterwitch has done better than on her former 
‘trials; but is still beaten by the twin-screw ships.” ‘This 
statement is not quite correct. At the former trials at the 
Maplin, the result was, Vixen 9.0, Viper 9.1, and Waterwitch 
9.9 knots. There, the hydraulic beat both vessels. At Stokes 
Bay again, although of greater displacement, the Waterwitch 
beat the Vixen by about one quarter of a knot. It is true that 
the present record shows that the Viper, on the other hand, 
beat the Waterwitch by about a quarter of a knot; but it has 
yet to be shown how the enormous discrepancy between the 
work done and the horse power stated to be used by the Viper 
at the Maplin, and the work done and horse power stated to be 
used by her at Stokes Bay—same engines, same vessel— 
amounting to nearly 200 horse power, is to be accounted for. 
Further information will be required before the present table of 
results can be received as correct. The errors may be in the first 
set of trials or in the last; but that error, and gross error too, 
exists in one or other is certain; if any reliance may be placed 
on the principle, ea nihilo nihil fit. 

In the mean time I think you will admit that it is only fair to- 
wards the hydraulic to be allowed to say that, so far as the ad- 
mitted and undoubted proofs go, the Waterwitch must still be 
held to have beaten both Vixen and Viper; and, further, that 
there is not the slightest reason for supposing, as you have 
chosen to do, that there ‘‘is any thing defective in the design of 
the pumping machinery.” It is the same machinery which beat 
both Vixen and Viper on the Maplin; and it tells largely in 
favour of this, that there has not been any change, alteration, or 
addition made in the propelling machinery from the original 
drawings of the inventor. The Viper and Vixen have had the 
benefit of nearly thirty years’ experience with the screw, yet 
with all that experience both of these vessels have already had 
their screws, more than once, changed. 

I may also be permitted to doubt—as you state—“ that it is 
“* certain that improvements may be made in the jet system, so 
‘* as to take in the water from the bow instead of at the bottom, 
“and to eject it right aft.” Doubtless many improvements 
may be looked for on the present arrangements, though, when 
these have already surpassed the thirty years’ success of the 
screw, there cannot be avery wide margin of improvement to 
be reasonably looked for. Such improvements, however, are 
hardly to be expected from the suggested change of taking in 
and altering the current of the water. The original patent of 
Mr. Ruthven, in 1839, shows the water taken in by the bow and 
ejected at the stern; but, after great labour and many experi- 
ments, that plan was abandoned for the present one, which has 
given such extraordinarily good results. 

London, August 19, 1867. W. B. 








A NEW BREECH-LOADING CANNON. 
To rue Eprror or ENGINEERING. 

Srr,—There has just been added to the Paris Exhibition a 
breech-loading cannon constructed on quite a new principle, 
combining novelty, simplicity, and great power, possessing also 
several very important advantages and features. 

The inventor is Mr. William Hewitt, of Bristol, and the can- 
non will be found mounted on his improved naval gun-carriage, 
Class 66, catalogue 26. 

One of the principal features this invention possesses is the 
part selected for loading, which is just abaft the trunnions, 
consequently the gun is not weakened or mangled in that part 
where the powder exists its full force; this principle will, there- 
fore, admit of heavy ordnance being constructed with the 
greatest possible security and safety, there being no breech-piece 
to b.ow out or screw-threads to be stripped, arising from back- 
ward pressure. 

The part chosen for loading (as before observed) is just be- 
hind the trunnions, and the opening is sufficiently large to easily 
admit of the projectile. The piece which fits into this said 
opening fis tapered on both sides (to allow of its being easily 
withdrawn, and at the same time securing a good fit), and works 
on a joint similar to a foot-rule joint. When the breech or 
trunnion-piece is down in its place, it is locked by one half turn 
of a screw coming in contact with its face. This screw-lock 
travels back and forward on the principle of a slide-rest, which 
is worked by a handle from the back of the gun; when the said 
screw-lock is drawn back, the breech or trunnion-piece is at 
liberty to be opened, and when closed the screw-lock is run 
forward over the said breech or trunnion-piece—one half turn 
of the screw locks it. ‘The breech-piece is dovetailed at the 
j int on which it works, which, combined with the screw and 
V slide, imparts great solidity, so much so that it would be im- 
possible for it to give way, for it will be seen that the part 
spotted for loading is simply a channel for the projectile. 

The bag containing the powder is inserted in the gun (in the 
aforesaid opening), and pushed back to the extreme end of the 
breech; the projectile is then inserted and pushed back clear 
of the joint on which the breech-piece works, so that when the 
latter is in its place it cannot be seen. 

The model has attracted considerable notice and attention, 
and those well versed in heavy ordnance entertain a very high 
opinion of the principle, especially the part chosen fur load- 
ing. 

BREECH-LOADER. 








FatLure or A Rauway Viapucr in Inpia.—The largest 
viaduct over the Chane Ghaut incline, 160 ft. high, have given 
way through faulty construction, and two trains thereby 
narrowly esvaped construction 











SHAPING-MACHINE. 
To Tue Eprror or ENGINEERING. 

Srr,—I think you did well to insert the amusing parody of a 
“ trigonometrical solution” of the shaping machine movement, 
signed “‘ Margrave Dillon,” since there is no reason why an 
editor should keep all the good things to himself. Lest some of 
your more innocent readers, “ill at that reckoning which befitted 
the spirit of a tapster,” might endeavour to find some method in 
“M. Dis” madness, it will, perhaps, be as well to observe that a 
“‘trigonometrical solution” would be comprised in fewer lines. 
A reference to the diagrams accompanying Mr. Williams's letter 
in the last number will show that the time occupied in the cutting 
and retiring strokes of the link will be proportional to the sum 
and difference respectively of 180° and the angle of vibration ot 
the link. Thus, if that angle were 90°, the respective times 
would be as 186-+-90: 180 — 90; that is, as3 to 1. 

I am, Sir, yours obediently, 
Aw EnGuisu ENGINEER. 


FLOATING DOCK. 
To tue Eprror or ENGINEERING. 

S1r,—I see it stated that the new floating dock at St. Thomas 
has sunk, and is in danger of being a total loss. Did not the 
same thing happen with one in Java? 

Even supposing these accidents were the result of culpable 
negligence, they seem to show that there are great risks to be 
encountered in putting down floating docks, I should be glad 
to hear more about this. 








Iam, 
August 20, 1867. ENQUIRER. 
THE LANCASHIRE AND YORKSHIRE 
RAILWAY. 
To THe Eprror oF ENGINEERING. 

Srr,—The remarks in ENGINEERING, of the 16th inst., with 
regard to Lancashire and Yorkshire Railway station, holds good 
for all other stations on this company’s lines. The accommoda- 
tion and attendance is nearly equally bad everywhere, and at 
Bolton station it is even better than on most others. However, 
this might be. put up with if the fares were not about double 
what they are on other lines, and the officials not half as civil. 
This company, no doubt, has found out the secret how to 
make railways pay. Itis by charging as much as possible, and 
giving no more than they can possibly help. 

Constant TRAVELLER ON THE 
L. ann Y. Lungs. 








Manchester, Aug. 21, 1867. 
FLEXIBLE SANDSTONE. 


To tHe Eprror or ENGINEERING. 

Srr,—The Times, I see, states that a great geological curiosity 
has been deposited in the Hartley Museum, in Southampton, 
consisting of a piece of flexible sandstone, which is placed in a 
glass case, with an apparatus for showing such flexibility. I 
brought specimens of the same stone from India twenty years 
ago; and in the neighbourhood of Mirzapore it is very common. 
The flexibility is produced by connecting plates of mica, entering 
into the composition of the stone. A large part of the old 
fortress of Rotassghur, on the banks of the Saone, near the 
point where the Grand Trunk road crosses it, is built of this 
stone; and in India it is quite common, and is not there ac- 
counted a curiosity at all. Iam, &c., 

Joun Bourne. 


THE PORTSMOUTH FLOATING BRIDGE. 
To THE Eprror or ENGINEERING. 

Srr,—Your current impression gives woodcuts showing the 
construction and arrangement of the machinery ned by 
Messrs. James Watt and Co. on board the floating bridge con- 
necting Portsmouth and Gosport. 

The name of that firm is not mentioned, and the whole credit 
is given to Messrs, Lewis and Stockwell, who constructed the 
hull from drawings supplied to them. 

Perhaps the matter is not of much moment though worthy of 
correction, as it is really another version of the play of Hamlet 
that important personage being left out. 

Yours very truly 
TOMKINS. 














18, London-street, City, E.C., August 19, 1867. 








“PICKING AND Sreauinc.”—The death of a railway 
guard, killed through being struck by a bridge while he was on 
the top of a carriage endeavouring to detect persons dama ging 
carriages may surprise some who are not aware how much mis- 
chief is done by passengers. In the coursé of the evidence given 
last month before the House of Lords’ Committee on the bill 
which proposed to compel railway companies to provide means 
of communication between passengers and yuards, Mr. Scott, 
the manager of the South-Western Railway, said, “I should 
no more think of intrusting our suburban .passengers with 
means of communication than I should think of flying. Scarcely 
a day passes that we have not several of our carriages damaged ; 
they cut the linings and fittings, break the glasses, and destroy 
the lamps.” Mr. Fenton, the manager of the Metropolitan line, 
said, “‘We have to carry so many mischieous people that we are; 
obliged to remove all the straps from the third-class carriages, 
we have carriages continually cut.” Mr. Seymour Clarke 
— manager of the Great Northern line, said both of Lon- 

on and Yorkshire, ‘* These local (short) passengers, to whom 
no responsibility attaches, are very mischievous; they have no 
luggage, and there is nothing by which they can be detected; 
= would be astonished if you knew the amount of repairs we 
iave to do resulting from pure mischief.” He says, “ They are 
fond of a bit of fun;” but, whether it be done from love of fun, 
or mischief, or pilfering, these persons are the enemies of the 
whole travelling public, and a discredit to us all. 

THE CLEVELAND Iron Trapge.—The number of furnaces 
in blast in the Cleveland district is eighty-nine, and there are 
forty-five out of blast. The make of pig iron — to be 
pretty well absorbed by current consumption. ‘The manu- 
actured iron trade of the north of England is considered a little 





better. 
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THE ENGINE TRIALS AT BURY. 
To THe Eprror or ENGINEERING. 

Srr,—I beg to send you the following calculations to deter- 
mine the piston speed and amount of expansion which would 
give the best results under the conditions of the late engine 
trials at Bury. I merely send the results, not the tedious 
details by which they were obtained. It is not the exact results 
that should be noticed, but rather the effect of friction, back 
pressure, and other losses on the economical speed of piston and 
grade of expansion under the society’s conditions of trial. sme 


Formula for Mean Effective Pressure. 
( : 


See Fig. 1.) 
Let A B=stroke. 
A C=cut-off. 
A D=a length of cylinder equal to passage and clearance. 
P=cylinder jure on suppression. 
M=mean effective pressure. 
R=useless. resistances, i.e.=friction of engine, of 
strap, and of brake spindle+-loss by back 
ressure, premature release, compression, &c. 
T=time of running in minutes. 
S=speed of piston. 
rig percentage amount of steam from A to C. 
w=weight of a cubic foot of steam at (P+-15) pres- 
sure. 
n=cireular inches per H P. 
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When AD is very small, we may neglect the steam required to 
raise the pressure in it (when compressed) to the pressure in the 
steam-chest. 

Let 14 lb. of coal make 14x 9 126 Ib. of steam. 

T=(126  Mxaxm/4 14400 


83,000 *nxm/axexe " 3X wx 330. 
Douste CyLinpers at 80 LB. Pressure. 
With Single Valves. 
Light load. Heavy load. 
AB. AC. AP. P+15 R. M. » A Ss. 5S. 


h. m. 
100 20 8 9 1385205 4 24 228 332 
o athe . « 2/ CE ee 3108 207 
» 40 « w» 28.6488 4.87 110 165 
» © ww wo BsCRe <& 20 91 132 
op AED: tag » £0.57 4 9 82 128 

With Double Valves. 

m. 
100 15 8 9 65 20.2 63 =. 231 347 
eee eT 1 170 255 


» 80 , » 66 892 6 44 119 178 


Pe oOagah> 
~ 
om) 


eM Gencasee €Bg 100 150 
eee ge ft © 068 46 85 123 
» © , w» 7 CS a 116 


Stvete Crutimrers at 50 Ls. Pressure. 
Wuh Single Valves. 


h. m. 
100 20 8 62 185 538 1 89 796 
» me «0 «eo 206 144.8 1 290 335 
os Jy tes! os ee. 9 166 294 
“en, 6 ee 9 10.5 27.1 8 23 155 2382 
» 8 ».» 10 816 8,16 184 201 
Sream at 50. 
Double Valves. 
h. m, 
100 20 8 62 65118 8 31 272 558 
ow Be » 65204 4 14 206 309 
— ae # 7025.9 4 2 162 243 
» @ & e 7.6 80.6 8 49 187 205 


» 60 » » 7.0842 8 84 198 183 
The friction, R, varies with the load and other circumstances. 
Let it be taken at 3 Ib. extra to represent a mean engine. 


Sream at 50 
Single Slide. Double Slide. 
Light. Heavy. Light. Heavy. 
AC. 5. m™. me AC. 5. 8. y 2 
20 506 8.35 
380 869 553 2.22 30 241 861 3.38 
40 229 348 «2.52 40 183 274 3.34 
50 174 261 3.1 50 152 228 3,27 
60 147 183 3.34 6U 184 201 3.15 


Bast Pisron Sreeps. 

Sream AT 80. Sream ar 50, 
Single Slide. Single Slide. 
ae! load. Light load. Light load. Heavy load. 
207 138 155 232 
Double Slides. 

255 


196 294 
Double Slides. 
170 206 309 


126 144M | 


pressure equals the mean resistance, R, as before defined. 


as at E. 


FIG.2. 









































To tae Eprror oF ENGINEERING. 


Str,—Being naturally interested in everything relating to 
traction engines, we om with great attention the description 
given in your journal of the 2nd instant, of the locomotive ex- 
hibited by Messrs. Turner, of Ipswich, at the Bury St. Edmunds 
show of the Royal Agricultural Society. We had examined their 
engine, as well as we could, in the show-ground, and, believing 
the cylinder to be an infringement of Mr. Aveling’s patent of the 
21st May, 1861 (No. 1295), had asked Messrs. Turner for an 
explanation of its construction, Their reply was: “ Our cylin- 
“ der is not steam-jacketed; the exhaust, however, is carried 
** into a casing which surrounds the cylinder.” 

Herewith we send you a tracing of the two cylinders—the one 
copied from your illustration, the other, Fig. 1., from the drawings 
accompanying the specifjcation of Mr. Aveling’s invention. Ifa 
comparison of the two drawings does not lead you to the same 
conclusion as ourselves, it will at least convince you that these 
gentlemen bave shown t ingenuity in their effort to evade 
the consequences of too close imitation. 

Perhaps we may venture, in addition to troubling you with 
the drawings, to ask your attention to the followimg quotations 
from our specification of 1861: ‘‘In order to prevent as far as 
“‘ may be the condensation of steam in the working cylinder, we 
a — the cylinder in the steam dome, and bring the steam 
“dome to the forward part of the engine. a a is the working 
“ cylinder, surrounded by a casing, bb, which forms the dome 
“or chamber from which the steam is taken for supplying the 
“cylinder. The steam-chamber is brought into direct commu- 
“ nication with the boiler, dd, by means of steam-ways, ¢ ¢; 
“steam is therefore constantly circulating round the working 
“ cylinder. The exhaust steain passes off by a port, 





“ i, to a pipe, &, opening to the funnel, 4 This arrangement, it 


The best rate of expansion will be observed to be when the final 


In indicator diagrams, if A B=R (as above defined), the 
engine will require more steam to do a given amount ot work 
when the curve falls below B C, as at D, than when it is above 
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Referring to Fig. 3, let A C—steam pressure. 
A B=R. 


A D=speed of engine per minute. 
Conceive an engine using a given weight of steam nute, 
and let steam be on the piston for whole stroke, ed of 


piston being=AD. The spaces A L and AK will then repre- 
sent the total work done by steam, and the work done in over- 
coming R; B C L K representing the useful work available to 
drive the brake. 

If the speed be increased to A E, AC L ME will be the work 
done by steam, but BC LM'N will be the available work. 
.*. KLM N is available increase cf work. 

As the speed increases to F and G, N M O P and P 0 Q repre- 
sent the increase of available work. But if the speed increase 
from G to H, then Q R Svrep: ts the loss of power. 

eae steam canndt be usefully expanded below the line 


The line B R will not be quite straight, but nearly so. 

B Q is the best piston speed for power. 

But when we remember that since the wear and tear depends 
on the piston speed, aud also that the point Q could generaily 
only be reached by the aid of a. larger cylinder than usual for 
the power moon He 

It is clear that there is a place where the increments of power 
O P Q, commercially cost more than they are worth. 

A line might be drawn above B R, representing the commer- 
cial limit to expansion in an engine fairly loaded. 

As to commercial engines, a separate adjustable expansive 
gear is of little value; it is generally set to meet the heaviest 
load, and then forgotten. 

Cut-off, with a single eccentric when fixed, should depend on 
the boiler pressure: half stroke is too early with pressures 
under 50. 

Yours truly, 


Lincoln, July 30, 1867. W. Hartnezt. 
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“will be seen, not only prevents priming when the engine is 
“ ascending steep inclines, but also avoids the necessity for using 
“a pipe for conveying the steam from the steam-chamber to the 
me pe rh or for the employment of a long pipe (as is now com- 
“ monly used) for conveying the exhaust from the cylinder to 
“ the funnel.” 

The importance of this 4 to ourselves must be our 
apology for the length of this letter. We fear it will scarcely 
have sufficient interest for you to compensate you for the loss of 
valuable time taken up by its perusal. 

We are, dear Sir, 
Your obedient Servants, 


Rochester, Aug. 14, 1867. AVELING AND PORTER. 








HEREFORDSHIRE WAGON AND TrmBER CoMPANY (LI- 
MITED).—We understand that these works and plant are s0 
nearly completed as to enable the company to commence wagon 
building at once, and that some good contracts have already 
been made. Lying as Hereford does in the very heart of one of 
the finest timber-growing districts of the kingdom, and midway 
between the South Wales and Staffordshire iron districts, and 
adjacent to each, and being the centre of a vast railway system, 
besides having direct canal communication with the port 
Gloucester, the company has every chance of success. 

Tue Suez CawaL.—A transport service, organised from 
Port Said to Suez by the Suez Canal Company, has already 
acquired some importance. The business done during the last 
ten months has considerably increased, and the Peninsular and 
Oriental Steam Navigation pany is said to be contemplating 
the despatch of coal to its Suez station by this route. 
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THE “SIR HERBERT MADDOCK.” 
CONSTRUCTED FOR THE INDUS FLOTILLA COMPANY (SCINDE RAILWAY), BY MESSRS. WIGHAM RICHARDSON AND CO., NEWCASTLE-ON-TYNE. } 
(For Description, see next Page.) 
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THE “SIR HERBERT MADDOCK.” 

WE engrave, on the following rege, a shear plan, deck plan, 
and sections of the Sir Herbert Maddock, the most powerful 
steamer at present on the Indus, our ger, having been 
= ta from drawings furnished by the builders, Messrs. J. 

igham Richardson and Company, of Newcastle-on-Tyne. 
The Sir Herbert Maddock was constructed for the Indus Flotilla 
Company (Scinde Railway), and was tested on the Tyne, and 
then taken to pieces and shipped to Kurrachee, where she was 
re-erected under the superintendence of Mr. Ward, Messrs. 
Richardson's foreman. The design of the vessel and machinery 
was got out under the superintendence of Mr. George Parker 
Bidder, and the trials were conducted by Mr. Kingsbury. We 
subjoin some of the leading dimensions of the wae / 

t. in. 


Length over all ... 275 0 

»  _ on water-line 265 0 
Breadth of beam... 28 6 
Depth moulded ... io own 8 0 
Extreme width over dle-boxes 56 0 


Draught of water in running trim... 210 
The vessel is simply constructed. The frames are anon 
2 ft. apart, and there are four transverse bulkheads, while the 
diagonal arrangement of the engines allows the coal-bunkers to 
be carried right fore and aft, so as to form stiffening girders, 
which, for ter strength, are carried above deck amidships. 
On board, the sides of the paddle-boxes and of the houses 
on the sponsons are formed by the side plating of the hull 
being carried up and suitably stiffened on the upper edge. 
This involves the necessity, which is not perhaps a disadvantage, 
of entering the houses on deck from the sponson side. A good 
deal of steel both in plates and angles was used in the upper 
works ; it was all supplied by the Hoerder Works, in Rhenish 
Prussia. The awning of course is permanent, the stanchions 
being all hollow tubes. The rudder is of the usual construction, 
and is about 10 ft. long; it gives perfect command of the vessel, 
and no trouble whatever. It was contemplated to adopt the 
jointed rudder, but the idea was abandoned. There is a 
urricane deck, as shown, over the machinery, and above this 
again is the awning. On the Tyne:the vessel was launched end 
on without her machinery ; but at Kurrachee she was sent into 
the water sideways with both her engines and boilers on board, 
a pretty good test of her stiffness. 
engines were made by the well-known firm of Robert 
Morrison and o., of the Ouseburn Engine Works. They 
consist of two inclined oscillating cylinders placed on the star- 
board side, as shown on the Sins, each being 65 in. in 
diameter with 4 ft. 6 in. stroke. The nominal power of the 
engine is 280 horse power collectively. The framing of the 
_— is formed by two immense'triangular forgings, one on 
side, the fonging of these frames, which was a very heavy 
gene work, being executed under Messrs. Morrison’s large 
er. The gir-pumps are two in number, and like the cylinders 
they are placed ly. They are worked from an iuterme- 
diate crank on the port side. The smaller rods are hollow 
tubes, so made for the sake of lightness. The boilers are four 
in number, and are arranged in two groups, back to back, All 
the plates are of Lowmoor iron, and the boilers:are calculated to 
étand a working pressure of 25 |b. peri The total weight of 
‘the engines and boilers with water is 220:tons, which, allow- 
ing for the extra size of the boilers, and for the weight of water, 
gives a very low weight per horse . The indicated horse 
exerted by the engines of the Sir Herbert Maddock was 1040, 
with 20 lb. pressure in the boilers, 
The trial trip,in England took place in the month of February, 
was carried out under very unfavourable circumstances, 
but the speed attained was 15} miles an hour. The vessel was 
also tried with two barges lashed alongside, each barge being 
200 ft. long, 22 ft. beam, and drawing 2 ft. 2 in. of water. Under 
these conditions it was curious to observe that, after a certain 
was &@ revolutions of the engines were increased 
' from 29 to 89 without at all altering the speed through the 
water, showing the well-known ‘fact that within practical limits 
of len gth of it is impossible in these light-draft boats to 
obtain an area of flout, and that in shallow-water 
Navigation, so as the fulcrum is the fluid through which the 
steamer is moving, the loss of er, whether screw or paddle, 
will always be greater than is thé case in deep water. 








Tue Warer Surriy or Mavra.—The Malta Times states 
that several more discoveries of springs have been lately made in 
different parts of the islands, and with reference to Mr. 


8 pro : “The excavation water in the sand- 
stone formation of the Massa Valley, as well as in other parts of 
the island, has been long with success by the natives. 
Mr. Bateman’s suggestion of si a shaft through that rock 


has consequently no claims to imality. There are alread 
several shafts of a like kind in Fo wisinity of the spot selected 
Wy ee engineer, and, indeed, one, that of Mr. Scerri, lies within 
the distance of a few yards of it. It would, therefore, be high] 
improbable if waterto some extent were not discovered in a | 
a locality, not, however, for the reason stated in Mr. Bateman’s 


rock draining the superficial rains fron the neighbouring 
bit; and, although ne 
t.3 tho no t 
the pr Lemerntn, yoo 


of the 

that more would be found.” 
RaiLway Prooress tx Inpta—The length of railway in 
1854, was 85 miles. The 
distance worked June 30, 1855, was 156 miles; 
miles; June 30, 1857, 274 miles; June 80, 
1859, 482 miles; Jane 80, 1860, 734 
miles; June 30, 1862, 1584 miles ; 
1864, 


WOHLER’S EXPERIMENTS ON THE 
STRENGTH OF METALS. 


Ar the railway workshops belonging to the Nieder- 
schlesisch-Markische isenbahn, in Prussia, M. 
Wohler, the chief engineer, has for some years past 
been occupied in making a series of most interest- 
ing experiments on the strength of iron and steel 
when exposed to repeated strains within fixed limits 
and for a length of time. It is known, through the 
experiments of Mr. W. Fairbairn and of others, that 
the repeated application and removal of a load which 
is considerably below the breaking weight of any 
metallic bar will, after a number of such repeated 
applications, cause the fracture of the bar, and this appa- 
rent anomaly has been called the fatigue of metals. 
Exact laws for this so-called fatigue have, however, as 
yet never been obtained, and the few experiments made 
hitherto on this important subject have been utterly 
insufficient to derive any theoretical conclusions from 
them. Mr. Wohler, having been charged with some 
comparative trials for ascertaining the relative value of 
steel and iron for railway axles, which are more than 
any other similar article exposed to repeated strains 
and to the effects of fatigue, decided upon commencingan 
independent series of experimeuts on a sufficiently large 
scale in order to arrive at some clear and instructive 
results. He constructed for this purpose a set of very 
ingenious machines which allowed him to expose his 
bars to vibrating actions and repeated strains within 
adjustable limits, and to observe carefully all the facts 
connected with each experiment. The results of M. 
Wohler’s numerous experiments and sketches of the 
special machines used by- him are now exhibited 
at Paris by the directors of the Prussian State Rail- 
way, and we consider this exhibit one of the most 
interesting and important in the whole group of engi- 
neering objects collected there. ‘The specimens, which 
are exhibited in a very small case in the Prussian ma- 
chinery gallery, and are to be found only upon a careful 
search or inquiry, consist of a set of ten fractured 
bars of steel and of iron, and a small pamphlet affording 
the necessary explanations. From this pamphlet we 
have copied the Yhstehes of the experimental machines 
used by M. Wohler and the data of the strains borne 
by the different specimens. M. Wéhler commenced 
his experiments with a machine (see diagram, Fig. 1) 
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constructed for straining a cylindrical bar in a manner 
similar to that in which a railway axle is acted upon 
by the load it carries. ‘The bar to be tested is fixed 
to the end of a rotating steel spindle (), supported in 
a pair of bearings (44), and provided with a pulley 
(c) for obtaining rotation by means of a strap. The 
projecting end of the spindle (d) has a central conical 
recess into which one end of the bar is pressed, the other 
end being turned down into a small trunnion which 
runs in the bearing (¢), and upon which the adjustable 
action of the spring (y) exerts a constant downward 
pull. The bar is by this action bent down at the end 
toa fixed distance, and in its rotation the action of 
the spring makes this bend take place in all directions 
successively all round the circumference of the bar. 
Taking the section through any one diameter, we find 
that in each rotation the bar is bent and unbent in 
two opposite directions, so for each revolution there is 
a strain exerted upon it in tension and in compression 
alternately. The amount of this strain is adjustable by 
the tension of the spring (d), and aes from the 
latter. The strain shown by the dynameter being 
effected in tension and in compression, it follows that 
the effect upon each fibre of the bar is equal to the 
sum of the two actions, or double the effect of the 
simple strain indieated by the spring. The breaking 
strain for bars of -best-fibroms iron,under these condi 


on the square inch, and the best soft cast steel had no 
more than 12 to 15 tons of tensile strength when 
strained in this manner, that is, strained between the 
limits of, say, 15 tons in tension and 15 tons compres. 
sion alternately. There is, as an example of this ind, 
a broken bar of fibrous iron exhibited which had sus- 
tained nineteen millions of such alternate tensions and 
compressions with a strain of 9 tons on the square 
inch of section before fracture ensued. Now, if we 
take the total difference of change from a compression 
of 9 tons to a tension of the same amount, we find 
this to be 18 tons, or very nearly the tenacity of this 
material when strained m one direction only. In 
order to compare the effect of these strains with re- 
peated strains which are of the same character, another 
machine represented by diagram Fig. 2 was designed 
by M. Wohler. The bar under test (A) is in this case 











held upon two supports or linear bearings formed as 
knife-edges (a4), and the strain is transmitted 
to it at the centre’ by the bar(m) moved by a 
crank (4). The spring (f), ‘adjustable- in the 
amount of its tension, is set so as to balance the 
bending power effected by the crank through the 
leverage of the arms (ce) and (ed). The bar is in this 
apparatus bent once for each turn of the crank, and 
the fibres are strained in each section in the same direc- 
tion each time. The tension upon each fibre is therefore 
varying between the limits of zero and the strain indi- 
cated by the dynamometer. Undersuch circumstances 
fibrous iron has been ‘found to break with a tensile 
strain of 15 to 18 tons, and soft steel broke with strains 
of between 22} to 25 tons on the square inch. This 
having been ascertained, it was desirable to find the 
amount of strain which such bars would bear if the 
strain applied in one direction was not taken off 
entirely, but only partly removed ‘each time. The 
apparatus was for this purpose provided with the bar 
shown in dotted lines on Fig. 2(M). On this bar an 
adjustable pin was set, so as to prevent the bar from 
unbending itself altogether when the pull of the crank 
was removed, and the latter obtained sufficient play in 
the bearing of the connecting rod to allow for this. 
The bar was then strained within given limits, both of 
which could be calculated from the indications of the 
tension spring at f. With this arrangement the re- 
markable fact was shown by experiment that a steel 
bar may be strained to 40 tons on the square inch, 
and released, say, to a tension of 20 tons with the same 
a of safety as a tension varying between 124 tons 
and 35 tons would give. A steel bar may therefore be 
loaded and unloaded between 20 and 40 tons strain 
with safety, while it will break down if the load of 40 
tons is altogether removed each time, and it will equally 
break down with a load of only 15 tons when the latter 
is applied in opposite directions alternately. M. 
Wohler has also employed an apparatus for testing the 
bars upon tension direct. This is represented in 
diagram, Fig. 3. The bar (B) is inserted between two 
gripping pieces (a 4), and the action of a crank (4) is 
transmitted to it by levers, the strain being counter- 
balanced by a spring, in the same manner as before. A 
second spring, of § form, is inserted for multiplying the 
length of movement betweenthe test bar and tie crank. 
The results obtained with this apparatus exactly coin- 
cide with those shown by the two other instruments, 
and the total result oftheir indications can be embodied 
in the following principle ; viz., the fatigue of metals or 
their resistance to ing and repeated strains 
doesnot correspond tasthe absolute amount of the 





tions has been fountto'be mo higher than 8 to 9 tons 








strains repeatedly exerted upon them, but to the dif- 
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ference between the limits of variation of these strains, 
or to the dynamic effect of the changes which take 
place during the variation of the strain. The amount 
of total variation equal to the absolute breaking 
strength of fibrous iron has been found between 15 
and 18 tons, and for the best soft cast steel it is be- 
tween 224 and 25 tons. Within the static limit of 
elasticity the same amount of variation is admissible 
with equal safety, no matter in what manner the total 
difference between the strains is arrived at. Alter- 
nating strains in opposite directions are acting in the 
same destructive sense, and must therefore be added 
to find the real difference or dynamic effect of the 
change. Besides these general laws, M. Wohler has 
accidentally discovered several other facts of the 
greatest interest connected with these experiments. 
The bars occasionally inserted in his testing apparatus 
had a sudden change of section at one of their ends 
where they were inserted in the machine, acollar being 
turned on that spot, as shown by the sketch, Fig. 4. 
In all these cases the experiments proved that the 
strength of the bar at the spot where this sudden 
change of section takes place, is between one-fourth 
and one-third below the strength of the = bar. 
The samples of fractured bars shown by M. W dhler at 
the Paris Exhibition are some of the most characteristic 
specimens ever brought before the public. There is a 
set of such bars with their collars removed for a part 
of the eircumference, and afterwards inserted into the 
testing-machine. The appearance of the fractures shows 
the effect of this in the most striking manner. We have, 
in Figs. 5, 6, 7, and 8, reproduced the appearance 





of some of these fractures as nearly as this can be done, 
from a hasty sketch made on the spot, in the absence 
of any photographs or other good representations of 
these interesting specimens. Figs. 5, 6, and 7 show 
the fractures of bars with partly removed collars, and 
Fig. 8 shows a bar with a complete collar. The parts 
of the fracture shown dark have the appearance of fine 
soft steel of grey colour, while the rest shows a whitish 
very close-grained fracture and a wavy surface. It is 
perfectly obvious, from the appearance of these samples, 
that fracture took place gradually all round the collar 
at first, and the rest of the bar did not give way until 
the crevice or crack so formed had reached deep enough 
to the centre to reduce the section of the unbroken 
portion below the ultimate limit of strength. 


Mr. Wohler has also established the fact that a 
gradual change of section, such as produced by a 
round hollow of a sufficiently large diameter, does not 
cause such a weakening effect ‘upon the steel bar as 
aright angle. The reason for this has been sought for 
in the mode of action of a cutting tool when working 
into a sharp corner, and it is plausible to think the 
cutting edge of the tool may have a similar Sevig 
action upon the solid steel as the corner of a diamon 
has upon a glass plate. According to this view, there 
would be a crevice or cleavage plane of infinite small- 
ness produced in the corner between the collar and the 
rest of the bar, which weakens the section of the latter. 
It is, however, more probable that this effect is due to 
the break of regularity in the bending action exétt 
upon the fibres on the spot where two differe’ 
sections meet abruptly. The appearance of the 
fract surface next to the collar resembles very 
strikingly the fracture of those wedge-shaped, pieces 
of cm which are forced out when a bar is broken 
crossways, and which represent the fractures through’ 
the compressed fibres. The darker portions in the 
centre of M. Wohiler’s bars, on the contrary, resemble’ 
the fractures of bars ruptured by tension. It seems, 
therefore, that the sharp corner, by interfering with 
the flexibility of the bar, concentrates the action of 


the bending force upon a more limited space, which is 

therefore less capable to resist the effects of repeated 

strains or vibrations. This seems to us a very impor- 

tant fact, when considering the nature of the strains 

to which iron and steel often are exposed in practice. 

It is possible that further inquiry into this subject 

may at some not very distant time prove that the 

method of superposing cylindrical rings in the con- 

struction of ordnance, which causes a series of such 

sudden changes of section, is a source of weakness and 

danger, since it interferes with the freedom of vibra- 

tion in the whole mass of the gun, and caused places 

of weakness at each break of section. There are 

some more facts, which seem to point in the same 

direction, to be gathered from M. Wéhler’s experi- 
ments. Fig. 9 shows a steel bar broken across 
its largest section in consequence of the weaken- 
ing influence produced at that place by the pres- 
sure of the end of the spindle in the ‘apparatus 
to which it was fastened. It has been found, par- 
ticularly with regard to steel, that the strength of the 
bar is reduced by about one-third through the influence 
of a very moderate pressure exerted upon that bar by 
the conical hole in the centre of the mandril of the 
machine (Fig, 1), into which the end of the bar is 
jammed. ‘This is an analogous case to the shrinking of 
rings upon each other by building up large pieces of 
ordnance ; and considering the importance of all ques- 
tions connected with this branch of engineering, we 
ean only recommend the repetition of experiments 
similar to those of M. Wohler, and the most earnest 
investigation of this as yet almost unknown subject, 
viz., the laws of the fatigue of metals. We have in 
Figs. 10 and 11 shown two sections of steel fractured 
by the apparatus (Fig. 1) of M. Wohler under normal 
conditions, The radial shades in Fig. 11 are due to an 
unevenness of fracture at those spots, but they 
contain no cracks nor fissures, and are simply 
the result of the higher portions throwing shadows 
upon those which lie a short distance below. 
The fractures of fibrous iron which M. Wohler has 
also exhibited at Paris show that this process of alter- 
nate bending has no tendency to change the nature of 
the metal and to induce crystallisation. There is one 
specimen which was bent more than nineteen mil- 
lions of times before it broke, and yet the fracture is 
as fibrous as the original bar from which the specimen 
was made. M. Wohler’s modest exhibition may have 
been overlooked by ninety-nine out of every hundred 
professional visitors to the Exhibition, yet we believe 
ourselves justified in saying that his scientific and 
patient experiments will be referred to long after the 
majority of those things which have drawn a shower 
of medals and ribbons upon themselves at present 


will be dismissed and forgotten. / 


Tue SHEFFIELD SAaw-GRinpERS.—On Tuesday last a 
mblic meeting, called by the Rev. R. Stainton, was held in 
Parndise-oquare, Sheffield, the object being the delivery of an 
address on the recent “ resolution” of the Sheffield saw-grinders. 
Mr. Stainton proposed the following resolution, which was car- 
ried unanimously, and delivered a long address in justification 
of his past and present conduct:—“ That this meeting declares 
that the resolutions passed by the Saw-grinders’ Union, on the 
13th are inimical to their own interest as a union, contrary to 
the basis of social law, a violation of the laws of religion and 
morality, an outrage on humanity, and a disgrace to the town, 
and it claims the right, and feels it a duty, to call upon the 
union to expel the two members in question, and to offer an 
apology to the town for the evil and disgrace it has brought upon 
it ” 








Tue Navy.—It appears that at the commencement of the 
spring of this year the number of vessels of war employed on 
foreign and colonial service was as follows: Mediterranean 
station, 20, of the aggregate burden of 34,617 tons; North 
America and the West ita, 29, of the aggregate burden of 
34,827 tons; south-east coast of Africa, 9, of the aggregate 
burden of 7647 tons; the East Indies, 7, of the aggregate bur- 
den of 7590 tons; the Cape of Good Hope, 3, of the aggregate 
burden of 3078 tons; West Coast of Africa station, 19, of the 
aggregate burden of 15,179 tons; the Pacific station, 14, of the 
aggregate burden of 19,342 tons; China station, 40, of the 
aggregate burden of 30,246 tons; and Australian station, 6, of 
he aggregate burden of 6793 tons. 

A Lire Rarr.—Last week there was launched‘at Liverpool a 
lifeboat, constructed at the Hamilton Windsor Ironworks, on 
the principle of the raft which lately crossed the Atlantic. She 
is called the Rescue, and could carry, it is said, 80 persons, be- 
ides a crew of 14, 

DeMAND For LABouR ry CANADA.—Mr. Buchanan, the 
chief agent for immigration at Quebec, in his annual report, 
says: “Carpenters, masons, bricklayers, blacksmiths, shoe- 
makers, tailors, boiler-makers, fitters, and all descriptions of 
workers in iron, are especially wanted in Upper Canada. Flax 
dressers, spinners, &c., and competent hands acquainted with 
woollen and linen manufacture will find employment in both 
sections of the province, where these branches of industry are 
making rapid progress. The average wages per month, with 
board and lodging, are, for farm-labourers, from $8 to $16; 





female servants, $3 to $6; boys over 13 years, $3 to $8; girls, 
$1 to'$4; mechanics (per day}, without Board’ $1 to $2 bue.” 


MR. BOURNE AND THE DUNDERBERG. 

To tHe Epiror or ENGINEERING. 
Srr,—Perhaps the following extracts from a discussion which 
has recently occurred in New York, in relation to the impregna- 
bility and general construction of the great French ram Dunder- 
berg, will show that the opinion of the distinguished engineer, 
Mr. John Bourne, so flippantly alluded to by your correspondent, 
William Watt, C.E., is strictly correct. 

A gentleman interested in the construction of the gen 
has stated: “I believe it is quite impossible for a gun on boar 
a floating structure of any kind to get a shot into her hull—the 
only way to wreck her. The conformation of her hull is such 
that the 3}in. of iron, backed by seven solid feet of timber, 
which compose it, cannot be struck except at such an angle as 
to render penetration, at the worst, much more than unlikely ; 
and unless a shot were fired from a gun having its nose level 
with the water, it would not even be likely to penetrate.” The 
opposition replied: ‘This random assertion is evidently made 
in ignorance of the great number of trials with heavy guns v. 
armour conducted at Shoeburyness and Washington. A glance 
through the records of these experiments proves it to be 
utterly fallacious. Take, for example, the 9 in. 12-ton Wool- 
wich rifle,a gun now common in the English navy. Scores 
of experiments prove conclusively that this piece would, 
send one of its hard projectiles—shot or steel—clean through 
the Dunderberg. It may te true that the veneering of 3} in. 
of iron on the hull is ‘ backed by seven solid feet of timber.’ 
If this timber was of the species used for armour backing of the 
English. and French ironclads and monitors, the statement 
quoted might be of some importance ; but what will the Emperor 
Napoleon think when he is informed that this ‘seven solid feet 
of timber’ is almost wholly made up of soft white pine, which 
will offer as much resistance as pie-crust to a powerful pro- 
jectile.. . . Isany one sure that dry rot has not commenced 
wrens | in the pine backing? The conclusion of those beside 
myself, who are fully competent from their great experience to 
form an accurate judgment on such matters, is that this soft 
mass of timber adds greatly to the danger to which this vessel 
will be exposed from the enemy’s projectiles; and this for the 
reason that the ridiculously inadequate 3%in. of iron veneer- 
ing is so easily penetrable by shells, that they will lodge well 
into the backing, if not projected with sufficient force to go 
clean through, and being confined in the backing, will ex lode 
with terrific violence in every direction toward the inside as 
well as the outside. A 9 in. elongated shell or an 11 in. 
spherical shell, with their heavy bursting charges, penetrating 
three or four feet in this nice soft backing and there exploding, 
would inevitably blow a great hole in the side of the vessel. it 
is scarcely possible to imagine a contrivance which could give 
more effect to the modern shell. If the backing was so thin 
that a shell could not be so strongly confined,.or that. the 
projectile could with more certainty pass-into the’ vessel, the 
consequences would not be so disastrous; for in. the ome case 
the force of the explosion would be comparatively harmless, and 
in the other the hole might be plugged: but how is it possible 
to plug achasm torn by a lodged and confined shell while the 
sea rushes in through the capacious opening ? 

“ As to the casemate, is it not absurd to expect that narrow 
44 in. brittle hammered plates, with ‘40 in.’ of backing, com- 
posed to a very great extent of soft pine, will perform any other 
office than to add to the effect of penetration by modern shot, 
by supplying them with cords of splinters and chunks of broken 
iron? member the terrible havoc made on the gun-deek of 
the Galena by fragments of broken armour! The constructor 
of the Dunderberg thinks the 30° inclination of the side armour 
and casemate from the perpendicular to be a very important 


feature.” 

The Projecting tail of the Dunderberg was alluded to as fol- 
lows: ‘ The tail, which projects some 80 ft. from the stern, 
over the propeller, rudder, and rudder-post, and which contains 
that useful apparatus, the steering gear, js even more inade- 
quately protected than the side; hence the vessel is liable to be 
placed hors de combat by a projectile from a piece of moderate 
calibre. And what will become of this projecting tail if the 
vessel encounters a gale? Do the repairs put already upon it 
before it has been exposed to the strains of a higher sea than 
runs in the lower bay afford any indication as to what will 
happen to it when subjected to the pitching of a North Atlantic 
storm? The experience with the stem overhang of the movi- 
tors affords no criterion by whieh to jadge of this matter; they 
areas strong as the Britannia-brid » being built of iron. in 
connexion with the hull, and, as the most critical examination 
has proved, were not injured in the slightest degree after having 
been exposed to the violence of the very hea’ gales on our 
boisterous coast. On the other hand, the Denke rg’s tail is 
a flimsy structure of wood, which can never be so strongly fas- 
tened as to be able to resist the upward pressure of the sea 
during pitching. Neither can it be ee with the very 
strong short overhangs of the monitors or Mian- 
tonomoh, built by Mr. Delane, which are constructed on sound 
mechanical principles.” 

The gentleman interested in the Dunderberg has stated, 
“We want something with healthy and comfortable quarters for 
the officers and crew ;” very true indeed. But let us glance at 
the quarters for the officers of the Dunderberg, and see what 
sort of place that is for men to live in at sea, where she has not 
been as yet except in millpond weather. The ward-room is 
situated under the flat deck abaft the casemate, which, in 
—— ocean weather, will be washed by the sea, so hatches 
and air ports in this deck must be secured down water-tight, 
else the ward-room will be afloat, as it has been already more 
than once in the lower bay (so officers have told me). No 
means are provided for artificial ventilation, so how is any air to 
get into this den? 

_ “The following features in the ts hull may be 
interesting to naval architects. The bottom of the Dunderberg 
is dead flat, and the bottom and side frames join at an angle 
like the roof of a barn; this novel method of construction saves 
the use of expensive curved futtocks, always used in building 
wooden ships ; but then this cheapness is attained at the expense 
of the strength of the vessel. ‘here is nothing to withstand 
the enormous upward hydrostatic pressure on this flat bottom, 





amounting to several thousand tons, except the weight of the 
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boilers and engines. Hence it is certain to be bulged upwards, 
and, among minor ee throwing the engine-shafting 
out of line. Hundreds of tons of pig iron were for a long time 
kept on the floor of the vessel ta keep it down; and had the 
bottom been made with the usual round bilges, curved futtocks, 
and dead rise, it might have been rendered sufficiently strong. 
When this vessel rises and falls in a sea-way, the fluctuating 
pressures will cause the bottom to work like a pair of bellows. 

“ The daily papers of yesterday, alluding to the docking of the 
Dunderberg, state the vessel was raised 7 ft., the height required 
to attain the object ht. Yesterday men were at work re- 
pairing the wooden lanks which project over the sternpost, the 
seams of which had become opened from the exposure of that 
portion of the vessel to the sun. It was Mr. Webb’s explicit 
order that the Dunderberg should not be raised only a distance 
sufficient to admit of the repairs needed. 

“ The curious influence of the sun in opening the well-shaded 
planks under the overhang is quite interesting. As the vessel 
was raised only 7 ft., about one-third of her draught, it is clear 
that less than one-half her internal weight was allowed to bear on 
her pancake bottom. In this the superintendent of the docking 
operation showed a commendable prudence.” 

At 21 ft. draught every square foot of this bottom will be 
pressed upwards with a force of 1440 1b.. Assuming that there 
are 7000 square feet in this pancake bottom (and there is rather 
more Gen beak it will be seen that it must sustain an upward 

ure of no less 10,080,000 lb., or 5040 tons of 2000 lb. 
his isa most extraordinary construction of bottom for a sea- 
going vessel. 
usion was made to the Dunderberg’s gun-deck : ‘‘ We have 
been charitable enough to assume heretofore that the Dunder- 
berg can use the 15 io. twenty-ton guns with heavy charges. 
There is no fault with the gun-carriages ; ample experience has 
proved them to be capable of handling the guns under any cir- 
cumstances. But trials on the Dunderberg have shown that, 
with heavy charges, her gun-deck is so lamentably weak—being 
composed of pine 4 in. abs laid on beams some 3 ft. apart— 
as to be sure to be destroyed by the use of the heavy gun with 
heavy ch ” The allusion of Mr Watt to the Dunderberg’s 
15 in. ide carriage is all twaddie. Reference to the official 
report of the Bureau of Ordinance shows that a duplicate car- 
riage was suljjected to long and severe tests, through which it 
passed with tne greatest success. 

The following reference was made to the general character of 
the Dunderberg: ‘‘In order to show the want of practical 
knowledge of modern shipbuilding displayed in the planning of 
the Dunderberg, let us com her with another ship, the 
British Bellerophon. Both ships are of nearly equal displace- 
ment, that is, they weigh near t the same; they both vot 
about 7000 tons of water. The Bellerophon is - all 
around to a height of 15 ft. above and 5 ft. below the water- 
line with 6in. armour, backed by a backing of hard teak laid 
on an inner skin about jin. thick. The 6in. armour also 
covers the casemate in the central part of the vessel. The gun- 
deck is laid with iron, and is strong enough to carry the carriage 


and 15 in. guns. 
“The Dunderberg protects her sides with 3iin. of iron, laid 


















































on a timber backing composed of soft pine. Her battery is pro- 
tected by but 44 in. hammered plates, laid on a flimsy backing. 

“The Bellerophon is fitted with a balanced rudder (copied 
from the monitors). On her trial her steering, powers were as 
follows: Wheel to starboard, half-circle in 1 minute 58 seconds; 
full circle, 3 minutes 59 seconds. With helm to , half-circle 
in 2 minutes 8 seconds. On trial, with helm hard over, the 
Dunderberg made the half-circle, that is from up to down the 
river, in 5 minutes 40 seconds, which makes the whole circle in 
11 minutes 20 seconds. 

“ As to speed, the Bellerophon, at measured mile, averaged 
14.3 knots, making from 76 to 77 turns, and it is said that on a 
subsequent trial she achieved 15 knots. 

“The Dunderberg, at measured mile, averaged 13 knots, 
making from 51 to 53 turns. 

‘« Finally, in comparing such ships as the Bellerophon and 
Dunderberg with a monitor like the Dictator, it should be borne 
in mind that while the former displaces 7000 tons, the latter dis- 

laces but 4500, which, as calculation shows, if it is increased to 

600, would enable the monitor to carry 15 in. of solid armour 
on her sides and a 20 in. turret, and engine power to give equal 
velocity. It is quite safe to say, that no gun likely to be made 
for many years could pierce such armour.” 

The following cable despatch in the New York Times of 
Avgust 5th, announces the arrival of the Danderberg at 
Cherbourg, August 3rd: 

“ Cherbourg, Saturday, August 3, 1867. 
“To James W. Buchan and Co., Paris. 

“ The Dunderberg has arrived here in fourteen days and seven- 
teen hours from New York. All on board are well. The 
vessel is in good condition. Although we had heavy weather 
and high seas, the ship behaved nobly, and proved herself a 


splendid sea boat. 
“WiturM H. Wess.” 


(Signed) 

The following made across the Atlantic simulta- 
neously will enable British engineers to form an idea of the 
extent of the “‘ heavy weather and high seas ” she encountered : 

“ Scotia left New York, noon, July 24th; arrived at Queens- 
town, noon, August 2nd. 

" City ot Baltimore left Liverpool 4 p.m., July 24th; arrived 
at New York, Au 4th. Stopped at Queenstown. 

** St. Laurient left Brest, July 20th; arrived at New York 
July 31st, noon. 

“China left Queenstown, July 20th; arrived at Boston, July 
30th. Stopped at Halifax.” 

Respectfully, 


A YANKEE ENGINEER. 








THE NEW YORK PRESS AND THE 
DUNDERBERG. 
To tHe Eprror or ENGINEERING. 

Srr,—I copy the following from the Yew York World, of July 
22, 1865, e occasion was the launch of the Dunderberg, and 
it was printed with elaborate woodcuts of this vessel, drawr to 
scale, and furnished to that paper by her constructor: 





SLOTTING-MACHINE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MR. RICHARD HARTMANN, ENGINEER, CHEMNITZ 
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“The Dunderberg. Launch to-day of the largest mailed 
“* vessel in the world; the‘ thundering mountain’ of the U.S. 
“ Navy ; an invulnerable marine Titan; a match for the wooden 
“ walls of ‘all creation ;’ the Union-saving ram ; an A 1 clipper, 
“ sea-going, wrought-iron fort; the heaviest armament ever put 
“‘ afloat—eighteen 15in. and 1lin. guns; 5000 horse power; 
‘** 7000 tons displacement; speed, 15 knots per hour; a ship 
“ that dwarfs the Warrior and La Gloire to cockle-shells ; some- 
“thing for foreign digestion; a Yankee ship-builder’s chef- 
“ doeuvre. 

“This vessel is, without question, the largest, staunchest, 
“ and most complete engine of naval warfare ever designed or 
“ constructed in this country, and, for time to come, will be the 
“‘ wonder and admiration of all who have any great conception 
n of the power and magnitude of naval vessels of the present 
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“* No European nation ¢an boast a ship like this one of ours 
“when she is fitted and manned for actual combat. . . . 
‘The Dunderberg contract price was $1,400,000, the same 
“as the Dictator, which carries only two 15in. guns. The 
“ Dunderberg has double the number of 15 in. guns, and twelve 
“ or fourteen (as the case may be) more 11 in. guns than the 
" oy ocean ram of the monitor style.” 
he following is from a letter of Donald McKay, shipbuilder, 
of Boston, to the Commercial Bulletin, copied in the New York 


He : 

“Tan allude with pride to that wonderful production of 
“ human ~~ the Dunderberg, now in process of construc- 
“tion by Mr. W. H. Webb, of New York. 

“TI have personally inspected all the ironclads of England 
“and France, but I have not seen one of them which, in ori- 
“ ginality of design, power, and completeness of detail, begins 
‘to compare with her. She combines the impregnability of 
“the turret system with the advantages of the broadsides and 
“ends. It is said she will cost over two millions of dollars; 
“ but this is not high when compared with the sums lavished 
“upon the large ironclads of the Old World, which are far in- 
“ ferior to her as a vessel of war. I consider her a match for s 
“fleet of such vessels as some of the best produced in France.’ 

The above has been copied with the hope that, as the Dun- 
derberg is now attracting considerable attention, it may be 
entertaining to the readers of ENGINEERING. 

IRONCLAD. 








HARTMANN’S SLOTTING-MACHINE. 

THE above engraving, copied from a neatly executed scale 
drawing of M. Hartmann’s slotting-machine, will serve as an illus- 
tration to our general remarks upon the engineers’ tools exhibited 
at Paris by this well-known machine-maker. It hasa stroke of 
23 in., and a self-acting feed-motion for the table in two straight 
lines by means of a pair of slides, and for circular work by the 
su table worked by a worm and worm wheel. The 
quick return motion for the tool and slotting bar is obtained by 
means of a pair of elliptical wheels, and the slotting bar is guided 
in a continuous slide, which affords great steadiness of movement 
and accuracy of work. 
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BAKER’S ANTI 


-INCRUSTATOR. 


CONSTRUCTED BY MESSRS, KITSON AND CO., ENGINEERS. 











Ir is now more than eight months since we published in 
this journal a letter from Mr. Hoadley, of Lawrence, U.S., in 
which he gave an eccount of a “magnetic anti-incrustator” 
which was being used in America, with considerable success, 
for removing the scale from steam-boilers. The results men- 
tioned in this letter attracted considerable attention, and they 
led Mr. George Livesey, of the South Metropolitan Gasworks, to 
have an instrument constructed from the description given by 
Mr. Hoadley, and to apply it to one of the boilers under his 
charge. Of the instrument constructed for Mr. Livesey we 
gave an illustration and description on page 24 of our third 
volume. The result of this publication was a letter from Mr. 
Baker, stating that he held the English patent for the anti- 
incrustator, and that the instrument had been for some months 
at work on boilers at Messrs. Maudslay, Sons, and Field’s, the 
Monkbridge Ironworks, and some other places. More recently, 
the manufacture of the ‘‘anti-incrustators” has been taken up 
on an extensive scale by Messrs. Kitson and Co., of the Aire- 
dale Foundry, Leeds; and many improvements having been 
made in their construction, we propose giving a description of 
them in their present form. 

In the annexed engravings, A represents the “ battery,” as is 
is now called, which forms the main portion of the arrang t 








distant —_ by astout copper wire, this wire leading from th 
end of the stem of the “ battery” to a contact stud, E, screwed 
into the boiler at some convenient point, as shown in the sketch, 
representing the general arrangement of the apparatus. The 
wire is secured to the contact stud by inserting it into a hole 
formed in the end of the latter, this end being split and being 
provided with a tapered screw on the outside, so that b 

tightening up a nut placed on it the wire can be securely held. 
The same means are employed for connecting the wire to the 
stem of the battery. Where the wire is led round the corner 
formed by the junction of the dome and boiler, it is led through 
aninsulator carried by a bracket, which clips the edge of the 
edge of the boiler-plate, a bracket of the kind being shown in 
the engravings at C. An insulating bracket, of the form shown 
at D, is also used in long boilers for supporting the wire where 
necessary. In the case of locomotive boilers a different form of 
contact stud to that above described has to be employed. In 
such the boiler’s wire is soldered into the end of the contact stud, 
which is made straight, and is screwed in through the backplate 
of the firebox casing, the wire having been first inserted. The 
other end having been connected to the battery, the wire is 
drawn tight by screwing back the contact stud. In all cases 
the contact stud must be screwed into the plates dry, so that a 





It consists of a brass casting having inserted in it radially a 
number of steel magnets sharply pointed at the outer ends, at 
shown. The brass of which the casting is made contains a large 
— of copper, and the stem of the “ battery” can thus be 
ily bent by hand, to suit it to various positions in a boiler. 
In the earlier instruments, the points of the magnets were pro- 
tected by silvering them; but it was found that the water used 
in some boilers caused the rapid oxidation of this silver coating, 
and that the coating of oxide so formed, in a few instances, pre- 
vented the instruments from working properly. To avoid this, 
Messrs. Kitson now coat the magnets with copper, then silver 
them, and, finally, electro-gild them, this coating of goid effec- 
tually preventing auy failure from the cause above mentioned. 

The “ battery” above described is so fixed in the boiler that 
it is fully exposed to the current of issuing steam on its way to 
the steam-chest. At first the instrament used to be fixed with 
the points of the magnets inclined downwards, but it was found 
that when so fixed there was a tendency for a deposit to be 
formed on the points of the magnets—any water carried up by 
the steam, and arrested by the anti-incrustator, draining down 
to these points and then dropping off—and the instruments are 
accordingly now fixed with the points sloping upwards. 

The battery is supported by the insulating stud, B, this stud 
being formed as follows: The stud itself, which is screwed into 
the top of the steam dome, or any other convenient part of the 
boiler, is of brass, and it has a collar formed on it as shown in 
theengraving. Against this collar is placed a washer of india- 
rubber, and next this a pair of porcelain insulators with an 
india-rubber washer between them. Above the insulators is 
another india-rubber washer, and finally the brass washer and 
nut by which the insulators are secured. It will be seen from 
the engravings that the porcelain insulators are furnished with 
collars, between which the neck of the instrument is securely 
held, and they have also formed on them small projections, 
which fit into a groove on one side of the eye of the stem of the 
“ battery,” and thus prevent the latter from shifting round. 
The insulators are themselves prevented from turning on the 
re aera 3 stud by that portion of the latter which passes 
through them being made square. 

The “battery,” being thus insulated from the parts. of the 
boiler in its immediate neighbourhood, is connected with some 


om? metallic contact may be secured between it and the 
boiler. It is also necessary that any boiler to which the anti- 
incrustator is applied should not be connected metallically—as 
pp .—with any other boilers, unless these are 
also provided with the apparatus. If this fact is neglected, the 
action of the instrument will be distributed over the whole of 
= boilers, and no really effective result produced on any of 
em. 

Respecting the manner in which the anti-incrustator acts in 
removing the scale from a boiler we shall not say much here, 
and, in fact, no thoroughl — explanation of its 
action has yet been advanced. In fact, doubts have from time 
to time been expressed whether it produced any electric current 
at all; but recent experiments anls by Messrs. Kitson at their 
works show decisively that an electric current does exist when 
the apparatus is in use. In the experiments referred to, the 
boiler to which the apparatus was applied was filled with water, 
so that the instrument was completely immersed, and the fire 
was then lit. The wire connecting the battery with the con- 
tact stud had been led, before being connected to the latter, 
through an insulated stuffing-box fixed on the front of the 
boiler; and a galvanometer having been placed in the circuit, 
any currents that passed through the wire could be observed. 
When water became thoroughly heated the galvanometer was 
deflected 4°; and when steatn was got up and the water partly 
boiled off, so that the instrument was situated just above the 
water-line, this deflection rose to 1i°. Finally, when the water 
level became still lower, and the battery became ex to the 
full current of dry steam on its way to the boiler, a deflection of 
14° was obtained. 

Whatever doubts may be expressed as to the manner in which 
the anti-incrustator prevents the formation of scale and effects 
its removal, if already formed, there can be no doubt but that it 
does do these things. There are now some hundreds of the 
anti-incrustators at work both in this country and in America, 
and, except in those few cases already referred to, where, from 
defective construction, they failed from the formation of a non- 
conducting coating on the points of the “‘hattery,” they have 
given excellent results, scale already formed being caused to fall 
off in fragments, and the impurities of the water being deposited 





as a soft mud easily removable by the process of blowing off 





Considering the trouble which is so frequently occasioned by the 
presence ot scale in a boiler, and the expense and difficulty 
attending its removal by ordinary methods, it seems probable 
that an instrument which obviates these annoyances as com- 
pletely as the anti-incrustator does will some -' become as 
universal a builer-fitting as a gauge-glass or blow-off ceck. 








WOOD-WORKING MACHINERY. 

A yew advertising dodge has sprung up im con- 
nexion with the Paris Exhibition, and to this a cer- 
tain, although by no means the most reputable, por- 
tion of the press has lent itself. A second or third 
class firm, eahibiting, however, somewhat extensively, 
receives a bronze medal—a reward even greater per- 
haps than they deserved. They immediately write to 
the British commission a rigmarole of self-praise, pro- 
fessing to occupy the first position in the trade, refuse 
the coppery distinction, and send their epistolary 
flourish to the newspapers. We consigned to our 
waste-paper basket a production of this, kind only a 
few weeks ago, but were not at all surprised to see it 
in The Engineer. When, by an extraordinary omission, 
Colonel Anderson, of Woolwich, in reporting upon the 
wood-working machinery at the Paris Exhibition, 
omitted all mention of the leading exhibitors, who 
were the recipients also of the highest medal awarded 
in their class, we took occasion to —_ out that one 
or more of the firms to whom he had given such unde- 
served prominence, were new and gas | un- 
known ; and speaking only from their publicly exhibited 
machinery, jt was evidently altogether second rate. 
We spoke the more plainly because of the enormous 
puff in which these gentlemen had indulged in the 
columns of our contemporary, a puff which no com- 
petent or discerning journalist would have inflicted 
upon his readers. In reply to this we were treated to 
a most impudent letter from this puffing firm, charging 
us with all sorts of hostility, saa with the paltriest, 
nay the most contemptible motives, and demanding 
the insertion of the stuff in our own columns! Our 
readers were spared the infliction, but not so those of 
our astute contemporary, in whose columns the letter, 
considerab] qualified however, and with a plentiful 
omission of names, appeared last week. So long, of 
course, as second-class newspapers are ready to print 
the bumptious effusions of second-class firms, disap- 
pointed at Paris and thirsty for notoriety in London, 
so long will the discerning public be highly amused, 
while taking care, however, to have as little as possible 
to do with both. We will not say that such con- 
temptible trash is inserted for a consideration, but we 
can say that no money could have procured its inser- 
tion in ENGINEERING. 








THE MONKBRIDGE ITRONWORKS. 
Amonest the exhibits of iron and steel in the 
British department of the Paris Exhibition, the col- 
lection of articles sent by the Monkbridge Ironworks, 
Leeds, deserves a more special notice than that which 
we have given to it in our general reviews of iron and 
steel exhibits. The manufacture of railway materials, 
which is principally illustrated by this establishment, 
is of a high quality, although none of the new pro- 
cesses which have revolutionised the steel trade in 
recent years have been introduced at these works. 
The steel is made in crucibles, from Swedish charcoal 
iron mixed with the best marks to be obtained in 
Yorkshire, the product is very carefully tested and 
selected so as to insure uniformity of the material 
as regards hardness and strength, and by these means, 
as is well known to every steel master, a high 
quality of articles is produced, at a higher cost, of 
course, than steel is made by the more modern pro- 
cesses, but still of great reliability. The Monkbridge 
Works have illustrated their mode of making weld- 
less tyres by punching a hole into the centre of a 
round ingot, and then windening out the ring so 
formed under the steam-hammer and upon the beak of 
an anvil. This mode of making weldless tyres, which 
has now become universal in England and in many 
Continental works, was, according to the statement of 
these exhibitors, first originated at the Monkbridge 
Works. There are some very fine weldless tyres 
exhibited, one made of iron, the other of cast steel. 
They are both intended for the Caledonian Railway. 
Another remarkable object in this Exhibition is the 
wood-disc railway wheels made at these works, and 
which are now being successfully introduced on some 
Continental railways. 








InpIAN TELEGRAPHS.—The amount produced by the electric 
; in 1863, 75,5251; in 1864, 91,7627; and in 1865, 


73,452 





ny gg service of British India in 1861 was 53,6397. ; in 1862, 
i. 


99,099 
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KURRACHEE HARBOUR. 


Tue interest which was evidently aroused by our 
former articles relative to the Kurrachee harbour 
works has induced us now to recur to the subject with 
a view of giving such further details and descriptions 
as were necessarily omitted in our former notices. 
Amongst others, we are now enabled to give in full 
Messrs. Stephenson’s report to the Secretary of State 
for India, and which led to orders being issued for 
the: total suspension of the works then in progress. 
The advisability of this step has repeatedly been called 
in question ; but as, in consequence of the differences 
of opinion existing between Colonel Tremenhere, the 
chief engineer in Sind, and Mr. Parkes, the engineer 
under whose superintendence the works thus far have 
been executed, the whole question as to the probability 
of Mr. Walker’s plans, if completed, effecting an im- 
provement of the harbour commensurate with their 
cost, was referred to Messrs. Stevenson. The Govern- 
ment could hardly do otherwise than accept their de- 
cision and act upon it accordingly. And so the 
works have been summarily suspended, and, in the 
meanwhile, “‘Time”—a far more experienced engineer 
than those who had previously considered the subject— 
has been carefully preparing his report, which con- 
flicts, in some respects, with the report of his contem- 
poraries of Edinburgh. In order that the differences 
of opinion on this subject may be fully comprehended 
by our readers, it is necessary that we should give, 
first, Messrs. Stevenson’s report ix ewtenso, which was 
as follows : 

“We have the honour to acknowledge receipt of 
the instructions from the Secretary of State for India, 
of date 13th December last, relative to Kurrachee 
harbour, which are to the following effect : 

*¢The points to which it is desired that your atten- 
tion should be particularly directed are— 

“First, the validity or otherwise of Colonel 
Tremenhere’s objections, and the consequent expe- 
diency or otherwise of stopping the works now in 
progress of execution according to Mr. Walker’s de- 
signs; and, second, the amount of probability on 
general considerations that Mr. Walker’s plans, if 
prosecuted to completion, will effect an improvement 
of the harbour commensurate with their cost.’ 

* In accordance with the remit made to us, we have 
most carefully perused the various documents sent for 
our information, embracing in particular Mr. Walker’s 
reports of 8th September, 1856, and 28th October, 
1858; Mr. Parkes’s reports of 5th June, 1858, 28th 
October, 1863, and 15th March, 1864; Colonel 
Tremenheere’s reports of 19th May, 1864, 30th 
January, 1865, and 15th February, 1865; and Mr. 
Parkes’s report of 29th September, 1865, upon Colonel 
Tremenhere’s observations. We have examined the 
various charts of the locality that have been sent to 
us for our information, and, after fully considering the 
whole of the information thus afforded, we transmitted 
our opinions in draft to Mr. Parkes and Colonel 
Tremenhere for their observations, which having re- 
ceived and further considered, we now beg leave to 
submit the following report for the consideration of 
the Indian Government. 

“Our first duty in this reference is to express our 
conviction of the importance of the subject submitted 
for our opinion. A design of works for the improve- 
ment of Kurrachee harbour was prepared by the late 
eminent James Walker in 1858. That design has, 
after due consideration, been adopted by Mr. Parkes, 
who has the advantage of personal knowledge of the 
locality, and has most clearly and ably expressed 
his views in his several reports. The work so 
designed and adopted has been, to some extent, 
executed; but it is admitted on both sides that, up 
to March, 1864, no permanently favourable results 
have followed. Colonel Tremenhere, who possesses 
a most intimate knowledge of the locality, and has 
carefully watched the works during their progress, has, 
in a very able statement, called in question, not only 
the correctness of Mr. Walker’s information as to the 
physical state of the harbour, but also the soundness 
of his views as regards the works he proposes for its 
improvement. We have, therefore, in repeating our 
conviction of the importance of the subject, to express 
our feeling of responsibility in dealing with the able 
and lucid, but yet antagonistic, statements of Mr. 
Parkes and Colonel Tremenhere, and, above all, in lay- 
ing the conclusion at which we have arrived before 
the Indian Government. 

“The scheme of works, as proposed by Mr. Walker, 
included, 1st, the Keamari Groyne, on the east side of 
the harbour, extending from Keamari to near Manora 
Head, a distance of 7400 ft.; 2nd, the ‘ Manora 
Breakwater,’ on the west side, extending for a distance 


of 1500 ft. from Manora Head; 3rd, the closing of 
the Chinna Creek; and, 4th, the formation of extensive 
docks and basins in the upper part of the harbour. 

“The two first named works were intended to effect 
the ‘deepening the water over the bar,’ which, Mr. 
Walker states, was the desideratum’ to which his 
‘attention was particularly directed’ by the Govern- 
ment. 

“On a careful perusal of Mr. Walker’s first report, 
it appears to us that originally he had not held a 
decided opinion as to the origin of the ‘ bar,’ as it has 
been called, which is situated at the mouth of the 
harbour, for he first says, ‘the bar is, as has been 
stated in otherreports, theresult of the current from the 
harbour meeting the coast tide, its velocity being 
checked, and rendered insufficient to support and carry 
out into the tideway the matter which 1s brought in 
front of the harbour, apparently from the westward, 
by the heavy seas during the southerly gales;’ and 

gain, he says, ‘it matters but little whether the sand 
whieh forms the bar is brought down by the land 
floods or is brought in by the waves and currents from 
the sea, or (which is the most probable case) brought 
round Manora Point from the westward, and lodged 
at the harbour’s mouth. Its pointing eastward, or in 
the direction of the flowing coast tide and of the 7 
vailing winds, appears to show that it is formed by 
heavy seas or by the tide when ia that direction.’ 

“ Tt appears from subsequent reports of Mr. Walker 
and Mr. Parkes, that ultimately Mr. Walker attributed 
the bar to what, beyond all doubt, is its ¢rue and only 
origin, namely, the action of the waves in throwing up 
the sand, and thus tending to form a continuous line 
of beach across the mouth of the harbour. 

“ But, whatever views may have been held as to this, 
the ultimate conclusion of the engineers was, that in 
order to deepen the entrance, the place termed ‘the 
bar’ must be protected from the action of the sea. In 
this view we entirely concur. As a general principle, 
we have, ever smce 1842, when we had occasion to 
examine somewhat narrowly the characteristics of the 
Firth of Dornoch, in Sutherlandshire, insisted that such 
bars or shallows as that at Kurrachee could not be im- 
proved by any design that did not include works for 
effectual protection from the sea, and, acting on this 
principle, we have made our designs, and given our 
advice, with reference to many harbour improvements. 

** As the advancement of the harbour of Kurrachee 
appears from the documents laid before us to be 
dependent on getting increased permanent depth of 
water at its entrance, it is obvious that all questions 
with reference to internal works may safely be con- 
sidered as in abeyance until the improvement of the 
entrance is secured, and, therefore, we propose to 
confine our report to that all-important question. 

“The chief work which has as yet been executed is 
the extension of the groyne from Kurrachee to oppo- 
site Deepwater Point, a distance of 2467 yards. 
From the evidence contained in the reports, it appears 
that the first effect of this work, as ascertained in 
1863, was to increase the sectional area in the upper 
part of the channel, where it is confined by the groyne, 
and was so far beneficial ; but that after the monsoon 
of 1863, with its winds and waves, had passed away, 
the sectional area was again reduced, and the channel 
was restored to pretty much its former condition in 
1858, previous to the commencement of the works. 
During the same period it appears that the bar has 
also undergone certain changes, but it cannot be said 
that any permanent improvement, either of the inner 
channel or of the bar, has been effected. 

“Mr. Parkes admits these adverse circumstances, 
but suspends his conclusion as to the cause, and con- 
cludes that the effect is merely ‘ incidental’ and ‘ pro- 
bably temporary,’ and ‘ will disappear as the design is 
carried out.’ 

** Colonel Tremenhere, on the other hand, ascribes 
the decrease of sectional area of the inner channel to 
the increased current due to the formation of the 
groyne, carrying off the sand raised by the waves act- 
ing in the shoal water, and depositing it in the upper 
reaches, an action which he says will increase as the 
groyne is further extended, while he attributes the 
unimproved state of the bar to the inadequacy of the 
increased scour, opposed as it is by the monsoon 
waves, to produce any beneficial effect. 

“ We think it unnecessary to enter into details as 
to what has taken place in consequence of the works 
that have been executed. Mr. Parkes admits, as we 
have already said, certain adverse consequences, though 
he expresses himself as confident that, when the work 
is completed in terms of Mr. Walker’s design, the 
evils complained of will be removed, and, therefore, it 
seems to us that the settlement of the question in 
dispute may now be safely determined by a care- 











ful consideration of the following conclusion and 
question. E ; 7 

“The conclusion for consideration which has been 
arrived at by both Mr. Parkes and Colonel Tremen- 
here is, that the works cannot prove successful un- 
less the shoal water at the entrance to the harbour 
is protected from the waves during the monsoon, 

“The question for consideration is, Will the works, 
as designed by Mr. Walker, effect this object ? 

“‘ With reference to the conclusion, we entirely agree 
with Mr. Parkes and Colonel Tremenhere that pro- 
tection is absolutely required, and we hold this opinion, 
we suspect, even more strongly than these gentlemen, 
although Mr. Parkes, in his report of 15th March, 
1864, urges very strongly the necessity of construct- 
ing the Manora breakwater, ‘ to the extent and in the 
line laid down by Mr. Walker.’ So important, indeed, 
do we regard the question of protection, that we should 
have been eon to consider the sea works for that 
purpose of primary importance, and to have postponed 
all internal works until the outer work had been exe- 
cuted, and its effect tested by actual trial. 

“The question as to whether the works contem- 
plated will effect the object in view we regret to be 
obliged to answer in the negative. We do not think 
that a breakwater, of 1500 ft. long, projected from 
Manora Head, more especially if it is laid out in the 
line proposed by Mr, Walker, will either shelter the 
bar or remove the evil. 

* We are sorry to be obliged to come to this adverse 
conclusion, and in order to account for the difference 
between Mr. Walker’s opinion and our own on this 
important question we feel bound to repeat that we 
do not Mr. Walker, in forming his original design, had 
sufficiently adverted to the following facts : first, that 
the sea is the true cause of the accumulation at the 
entrance to Kurrachee harbour; second, that the 
accumulation is of great amount, extending for a 
distance of three-quarters of a mile from Manora 
Head to the eastward in front of the harbour, while 
the bar in the navigable channel is not a sudden dimi- 
nution of depth, but a very gradual shoaling: and, 
third, that the water in the bay itself is also very shoal, 
so that, in point of fact, in the present navigable 
channel there is no decided bar, propery so called. 
Had these facts been fully considered by Mr. Walker 
we think that he could hardly have arrived at the con- 
clusion, that after the execution of the proposed 
works, ‘at least 20 ft. at low water of spring tides, 
with an ample width of entrance sheltered from the 
worst winds, may be depended on.* It further 
appears to us, that when Mr. Walker proposed to 
remedy the evil by means of the proposed groyne and 
breakwater, he had relied on the increased scour due 
to the confined channel and the addition of the 
water gained by shutting up the Chinna channel to 
remedy the evil, and had not sufficiently adverted 
to the action of the sea, and this may account 
for the very inadequate protection from the waves 
which the Manora breakwater would afford. That 
work might check the movement of sand along 
the beach, if that were necessary, but could not shelter 
the extensive tract of sandbank which forms what has 
been termed the bar ofthe harbour. Unless this ex- 
tensive sandbank is thrown completely under shelter, 
we confess that we cannot hold out the hope of any 
permanent improvement of the channel, and to effect 
this requisite amount of shelter, the sea works must 
necessarily be designed on a much more extensive 
scale than seems to have been contemplated by Mr. 
Walker. It is, perhaps, right to add that, even if 
constructed on such an enlarged design, the generally 
shallow water in the dome and bay leads us to re- 
gard it as doubtful whether the full depth of water 
expected by Mr. Walker could be permanently main- 
tained. 

“The remit made to us does not call for any ex- 
a of our views as to the present state of 

‘urrachee harbour or works for its. improvement, and, 
therefore, we abstain from offering any opinion on that 
subject. According to our understanding of the advice 
sought from us, it is restricted simply to the question, 
whether the views of Mr. Walker and Mr. Parkes, or 
the antagonistic views of Colonel Tremenhere, are 
correct, and, without committing ourselves in every 
respects to the opinions of Colonel Tremenhere, we 
have no hesitation in reporting that, on the evidence 
laid before us, we have come to the conclusion that 
Colonel Tremenhere’s fears as to the ultimate suc- 
cess of the design of Mr. Walker are well founded. 

D. anv T. STEVENSON. 

“ Edinburgh, February 26, 1866. 

“ P.S.—After the foregoing report was drafted, we 
received, for our further consideration, the letter from 





* Mr. Walker's Report, 28th October 1858. 
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the Public Works Department of Bombay, of 21st 
December, 1865, communicating the memorandum and 
relative plans by Lieutenant-Colonel Fife, RE, of the 
Q1st November, 1865. Colonel Fife, in his memoran- 
dum, says, ‘the present condition of the harbour is 
very unfortunate indeed for the shipping, the entrance 
over the bar being not only smaller than it used to be, 
but also excessively awkward.’ This further evidence 
tends to confirm the conclusion which we drew from 
the information submitted to us, that no permanent 
improvement has as yet been effected by the works 
that have been executed. Colonel Fife suggests, ‘ in 
order to give the existing works a trial, to see whether 
they can maintain a channel opposite the harbour,’ 
that harrowing or raking should be tried on the bar, 
and that a groyne should be projected from Deepwater 
Point, in order to give the current a set to the oppo- 
site side. The remit made to us having been restricted 
to the ultimate effect of the works now in progress, 
we have not entered on the consideration of the ex- 
perimental measures suggested by Colonel Fife. 
“The remarks from Captain Williams do not seem 
to call for any observations.” , ; 
This report, as will be observed, was written in 
February, 1866, and immediately the works were 
stopped; nevertheless the state of the harbour has 
been constantly improving, and these improvements 
are due mainly, if not entirely, to the influence caused 
by the Keamari Groyne, and its extension, the east 
pier. The entrance of the harbour has so far im- 
proved between the years 1858 and 1867, that an 
addition of 52 acres, or 47.70 per cent., has been made 
to the area at and below 20ft.in depth. The increase 
below 14 ft. is 3.15 per cent., and the channel on the 
east side of the harbour has greatly increased in size, 
while the bight on the west side is filling up. The 
area at low water has increased during the same 
period from 9243 to 10404 acres, or 12.54 per cent. 
Over the bar, the east channel is now about double 
the width it was in 1858, but once and a half the 
length, and of course less direct. The west channel 
has disappeared, and instead of it a new channel has 
formed, further from the shelter of Manora, but 
three times the width and rather deeper, whilst the 
bar has diminished in width from 2440 ft. to 1870 ft., or 
by about one-fourth. All this has, as we have before 
remarked, been caused by only one part of the works, 
but to our mind these results should prove sufficiently 
conclusive evidence of the validity of Mr. Walker’s 
plans, as to induce the Government immediately to 


order a resumption of work, and we fully expect soon | 


to hear that they have decided upon reversing their 
previous decision on this subject. 








THE AMERICAN TARIFF. 

Tue industry and trade of the United States «re 
groaning under the nightmare of a tariff of duties on 
imports, almost high enough to be prohibitive. Steel 

ils, now so much wanted in the States, and so largely 
purchased in England and Wales, pay a duty of 24 
cents per pound, or more than 1]/. 10s. per ton, 
levied, not in currency, but in gold; this duty being as 
great as the original price of some of the steel rails 
made here. And yet this unconscionable amount of 
“ protection,” at the expense of the American railway 
companies and the American public, has done little to 
render that country independent of foreign steel works. 
The prices of labour and materials have become so 
frightfully inflated under this legislative bolstering, 
that it is doubtful if the steel-mills now getting to 
work in the States can ever paya profit. An American 
ironmaster told us not many months ago that he had 
just paid 75 dols. a ton for Gold-blast charcoal iron, 

5 dols. a ton for Cumberland coal, and that his 


undertaking! Here were men privately and personally 
interested in the manufacture of Bessemer steel, and 
in keeping up the duties, yet seeking, in their official 
character as railway presidents, to manufacture a 
plausible case of the supposed advantages of a high 
protective tariff to the railway interest! Their pre- 
tence was that as high duties tended to increase 
home manufactures, this increase, by causing increased 
competition, would bring down prices, whereas the 
necessary effect of these duties has been just the con- 
trary. 

Mr. Commissioner Wells’s proposal showed his dis- 
position to lessen this excessive burden imposed in 
the name of “ protection ;” and when he called upon 
us recently, on his way through London, we were not 
unprepared for his decided expression of his opinion 
that too great protection was already granted for the 
true interests of American manufacturers, and that 
lower duties should prevail. The Jron Age, a New 
York journal devoted to the cause of protection, has 
taken up our simple statement of a fact as an “in- 
jurious calumny” against the commissioner, and calls 
upon him to contradict it. We feel sure that Mr. 
Wells does not hold two sets of opinions opposed to 
each other, one in New York and the other in London, 
and so far from contradicting what he has expressed 
to us, we feel sure that he would have no difficulty in 
demonstrating to any reasonable mind that the very 
* protection” now extended to American manufactures 
must ultimately lead to their embarrassment, if not 
utter ruin. The reason is easily perceived. There is 
a large party in the States whose interests are wholly 
opposed to protection. This party is occasionally in 
power, and will undoubtedly be in power again, and 
whenever this happens the high duties will be abo- 
lished. This was the case after 1846, when the high 
tariff of 1842 was repealed. Manufactures had been 
stimulated all over the country, and the manufacturers, 
just beginning to make money, suddenly found them- 
selves assailed by an irresistible competition from 
abroad. In consequence of this works were closed, 
furnaces blown out, and there was wide-spread disaster 
and ruin. All'this is certain to happen again under 
the present unhealthy conditions of American trade, 
for no nation will consent, for all time, to pay double 
what it need pay for manufactured articles, merely in 
order that home manufacturers may keep their heads 
above water while paying enormous prices for raw 
materials and labour. 








THE UCHATIUS PROCESS. 

Many of our readers will still recollect an in- 
teresting invention made by M. Uchatius, an officer 
in the Austrian service, and which was first brought 
under public notice at the Paris Exhibition of 1855. 
It is a direct method of steel manufacture by mixing 
granulated cast iron and iron ore, in proper proportions, 
in a crucible, and by these means forming the exact 
combination required for any given quality of steel. 
In 1856, at the same time when Mr. Bessemer’s in- 
vention had been pronounced to be a failure, this pro- 
cess was at the height of its renown, and experiments 
were made in France and in England on a more or 
less large scale, although not in anything like com- 
mercial practice, to test its value. A company was 
formed in France, and, we believe, under the auspices 
of the Goverriment, for the working of M. Uchatius’s 

atents, and everything then believed to be necessary 
or steel manufacture on a large scale was pro- 
vided. The causes of failure in this instance are 
now perfectly intelligible, since the advancement of 
what may be called the science of steel manufacture 
has, since that date, enabled us to judge of the im- 
portance and value of certain details which were then 





furnacemen and hammermen were paid 5 dols. a day. 
Mr. David G. Wells, commissioner of revenue, 
framed a tariff bill, last winter, which would have 
lessened the duty on steel rails from 2} to 2 cents per 
pound, or from, say, 11/. 10s. to 91. 4s. per ton. Any 
one would have supposed that this proposed reduction 
would have been welcomed by the railway interests. 
Far from this being the case, however, the leading 
railway presidents at once petitioned Congress against 
the reduction, and this upon a string of extraordinary 
reasons of which we pointed out the unsoundness in 
our impression of February Ist (vol. iii, p. 116). We 
might have given an unexpected reason why some of 


these gentlemen were so anxious to have their railways 
taxed for the holy cause of protection. The first 
name on their list was not only that of a railway pre- 
sident, but also of the president of the Pennsylvania 
Steel Company, now putting down extensive Bessemer 
plant, and we have good reason to believe that some of 
the other railway presidents were shareholders in that 





unknown or overlooked, and the absence of which 
| caused the practical failure of @ process which in 
| principle was perfectly correct, and would have in 
time become of considerable importance, had it not 
_ been surpassed by the progress of a still more glorious 
| and revolutionising inveution, viz., the Bessemer pro- 
|cess. The Uchatius process, however, has been 
commercially introduced at one place, and the steel 
works has continued its operations now for about ten 
years, and so far as can be judged from the excellent 
quality of its products, po from the continuance of 
this mode of manufacture with perfect success. The 
steel works referred to is at Wikmanshyttan, in Sweden. 
In 1862, this concern sent Uchatius steel to London, 
which was remarkable for its tenacity and uniformity 
of grain, and now in the Paris Exhibition we find the 
same works represented by another excellent col- 
lection of Uchatius steel. We understand that 
the Uchatius steel of Wykmanshyttan is used ex- 
| Clusively by the royal mint at Stockholm for dies of 





‘| drops of lead, inste: 


coining presses, polished rolls, and other similar 
articles requiring steel of great strength and closeness 
and uniformity of grain. ‘The reason why this process 
succeeded in Sweden and failed in France and in Eng- 
land is the same which made the Bessemer process first 
succeed in that country, viz., the purity of the Swedish 
ores. The ore employed for the Uchatius process at 
Wykmanshyttan is that of the Bisberg mines, which 
can be seen in its natural state at the Paris Exhibition, 
forming part of the large trophy of ironstone and 
iron erected in the Swedish machinery gallery. It 
ranks among the purest and richest magnetic ores to 
be found anywhere. From this ore and from granu- 
lated pig iron made of the same ore, probably mixed 
with iron containing manganese, if the original granu- 
lated iron does not contain a sufficient dose of this 
latter metal, the Uchatius steel is made. The pro- 
duction is not inconsiderable, and the article finds a 
market at Gefle, principally in the form of a bar steel 
of small dimensions, at a price of 30s, to 35s. per ewt. 
Uchatius’s process ool have become a practical 
success in England, had it not been swept away by 
Mr. Bessemer’s invention before it had time to estab- 
lish itself in practice. The steel manufacturers of 
this country and the public at large have all reason to 
be satisfied with the historical coimcidence of the two 
inventions, since there’ would otherwise, and had 
Bessemer followed behind Uchatius, have been two 
revolutions to be passed through instead of the one 
which has taken place. We should have had to change 
from the old mode of steel conversion to the Uchatius 
process, and ultimately again from’ that to the Besse- 
mer process. 

LEAD FLOATING ON MOLTEN IRON. 

Some experiments have been made in Germany which 
seem to Foi that molten lead when dropped upon 
liquid iron remains floating on the surface of latter. 
As the specific gravity of lead (11.5) is more than one- 
half greater than that of cast iron (7), there arose some 
discussion on this subject, which has been recently 
closed in a very satisfactory manner by the researches 
of Professor Karmarsch, of Hanover. An ironmaster 
in the vicinity of that town had sent to the professor 
some samples of such drops of lead lying imbedded in 
the surface of a cast-iron block, and which had been 
net in the manner above described. Professor 

armarsch found, upon close examination, that these 

ad of being solid globules, as was 

supposed at first sight, were all oie, forming 
bubbles composed of a metallic skin, and apparently 
empty in the centre, so far as his observation has been 
carried. He explains the whole by supposing that 
the molten lead, at the temperature to which it is 
raised by the contact with liquid iron, forms an 
incipient vapour of lead, which is prevented from 
escaping by the skin of solidifying metal which forms 
on the 4 The lead vapour, according to this ex- 
planation keeps the lead resting upon the surface of 
the iron. It seems that in large quantities the result 
is different, since if is known that lead is occasionall 
tapped from the bottom of blast furnaces, which smelt 
certain classes of ores containing lead, and in these 
cases the lead is found below the liquid iron, according 
to its greater specific gravity. 








Try 1x America.—A correspondent of the Iron Age, of 
New York, evidently one well informed as to the chemistry of 
tin, points out in much detail the fallacy of the reports as to the 
commercial value of the tin discovered in Missouri. In the 
course of his letter he says: “‘ But I would-chiefly draw at- 
tention to the * result of a second analysis,’ which is described 
with charming detail, and ms by the chemist (?) of the 
St. Louis Bureau of Mines. ving glittering generalities, the 
report now descend to figurés (upon which chemistry is —_ 
based), and we are informed that ‘three pounds five and a 
ounces’ (8400 grains) of ‘selected tin stone’ are taken and 
‘united with four ounces of two chemical substances necessary 
to facilitate-disaggregation’ (valuable information for any future 
assayer). This is ‘ composed in a sand pot at a white heat for 
two hours.’ The result, which is said to be very satisfactory ( ?), 
is 11 grains of pure white tin, 17 grains of pure black tin, Now 
what this ‘ black tin’ is is a mystery. Black tin is the usual 
name given in Cornwall to the oxide of tin, or tin stone; but 
after a properly conducted assay of two hours’ duration, no 
black tin could remain in the pot. We have then 11 grai 
white tin, or saleable metal, in 8400 grains, or a yield of one 
grain in 762, or less than one seventh of one per cent.—or less 
than three pounds of tin to the gross ton of ore, or less than one 
dollar’s worth (best English tin is now worth 84c. per Jb.) in a 
ton, All the saleable tin in the ‘selected ore’ would thus, ac- 
cording to the showing of the ‘ St. Louis Bureau of Mines,’ not 
pay a Madison county man for mining alone. Now, let us add 
to this “ royalty hauling, breaking, stamping, washing, 
smelting, an Low gare to market, and enthusiatic 
capatilist would himself patriotically producing tin from 
selected ore at a cost of at least varied ved ton of ore, or $10,000 

ton of metal, and when he w up his ‘selected ores’ and 
to mine ‘average ores,’ it is but reasonable to assume 
that he could then lay down tin at St. Louis at the moderate 











figure of $20,000 per ton of metal.” 





166 


ENGINEERING. 





[Aue. 30, 1867. 








THE SOCIETE NOUVELLE DES FORGES 
ET CHANTIERS DE LA MEDITER- 
RANEE. 

Tue great marine, engineering, and shipbuilding 
company which bears the above name is one of the 
most powerful and important concerns of its kind in 
Europe. At the Paris Exhibition the directors of this 
establishment show a large number of well-finished 
models, illustrating some of the most successful types 
of vessels of war and merchant steamers constructed 
at these works, arid they have added to this a descrip- 
tive pamphlet, giving some interesting notes with re- 
gard to the dimensions and other details of their 

rgest steamers, and their performances on their trial 
trips and on other occasions. From this pamphlet, 
also noticed on page 614 of our last volume, we gather 
that these works have supplied the French, Spanish, 

Italian, Turkish, Brazilian, and Prussian navy with 

men-of-war of heavy tonnage, and that their merchant 

steamers carry the flags of all nations, that of Great 

Britain and the United States of course excepted. 

Amongst the most celebrated ships built by the Société 

des Forges et Chantiers is the Figate Numancia, the 

well-known Spanish -ship at the engagement of 

Callao. This frigate is 315 ft. long, 56 ft. 10}in. 

wide, and has a total depth of 36 ft. 9in. She draws 

27 ft. 4in. when completely manned and loaded, and 

her displacement is 7420 tons. The hull is entirely of 

iron, the armour extending all over the entire length 
of the ship. The plates are 5 in. thick, and are backed 
by a thickness of 16 in. of teak placed in two super- 
osed layers, one vertical and one horizontal, the 
ormer 12in., the latter 4in., in thickness. The 
armour extends 7 ft. 9 in. below the water-line. The 
plates are the make of Messrs. Petin, Gaudet, and Co., 
of Rive de Gier. There are two small armoured 
castles placed on the deck of this frigate, one for the 
commander, and the other for the steering apparatus 

and crew. The rigging and equipment is that of a 

second-class frigate, but the guns are very heavy. 

The time occupied by its construction complete was 

two years. It was launched in 1863. The engines 

are rated as of 1000 nominal horse power, and are a 

copy of M. Dupuy de Léme’s design. There are two 

cylinders of 84} in. diameter and 4 ft. 3, in. stroke 
each, making 49} revolutions per minute at normal 
speed. The screw has four wrought-iron blades, 

20 ft. 10in. extreme diameter. The price of this 

ship, not including its armament, was 7,895,000 francs, 

or about 316,000/. Another well-known war-ship is 
the iron-clad frigate Maria Pia, made for the Italian 

Government in 1864, and finished completely in 

age months, at this company’s shipbuilding yard. 

This frigate measures 256 ft. 6 in. in length, 50 ft. 8 in. 

in width, 31 ft. 1} in. in depth. She draws 22 ft. 4} in., 

and her displacement is 4362 tons. The hull is made 
of iron, and armoured all over its length, although not 
= to an equal height throughout. The central part, 
which contains the battery, is armoured to the full 
height of the sides, but at both ends the armour 
reaches up only to a height of 6 ft. 6in. above the 
water-line. The armour-plates are 4} in. thick, and 
were made by Messrs. Marrel Fréres, of Rive de Gier. 
There are, in all, twenty-four guns on board, and the 
whole ,is rigged in the style of a corvette. The 
engines have two horizontal cylinders of 734 in. dia- 
meter and 3ft. 7}in. stroke, making 54 revolutions 
per minute at normal speed. The screw is four-bladed, 
and made of cast iron. At the trial trips this ship 
made 13 knots, The Maria Pia took part in the battle 
of Lissa. Her armour has been indented at several 
places by solid shot, but it hes not been pierced in 
any place. There is a sister ship, constructed by the 
same company, now in the possession of the Italian 

Government. The price of the Maria Pia complete, 

but without armameat, was 4,300,000 francs, or 

172,000/. 

A third ship of this company’s construction, that has 
been engaged in actual warlare, is the Brazil. This is 
a corvette, 200 ft. 9in. log and 35 ft. 3in. wide. Its 
displacement is 1518 tons. The engines have two 
horizontal cylinders of 250 nominal horse power. The 
hull is entirely of iron, and the armour is carried all 
round the ship to the full height of the sides above the 
water-line. ‘lhe plates are ri in. thick, and were made 
by Messrs. Marrel Fréres, and they are backed by 
8?in. of teak. The armament consists of four heavy 

itworth guns and four smooth bores. At the trial 
trips on the Rio Grande, this ship made 11.3 knots, 
with a considerable overcharge of coal on board. The 

Brazil was then sent to the Parana, where it withstood 

the fire of the artillery of Chattas without its armour 


Amongst the several other men-of-war of the Société 
des Forges et Chantiers de la Méditerranée, we may 
name the frigate Friedrich Carl, now in course of con- 
struction for the Prussian Government. This vessel 
is of 6000 tons, and has engines of 950 horses. Its 
contract price is 6,000,000 francs, or 240,000/. 

The merchant steamers built by this company are in 
the service of the Messageries Impériales, the Russian 
Navigation Company, the Viceroy of Egypt, the Com- 

agnie Générale de Transports Maritimes, &c. The 
bon Canal Company has ordered five small steamers 
at these works, and these are now in course of con- 
struction. The engines of these small boats are high 
pressure, 8 in. in diameter of cylinder, and 63 mn. 
stroke, making 300 revolutions per minute. The 
whole engine is enclosed in a square casing, so as 
to protect it from dust andsand. ‘The boiler pressure 
is 5$ to 6 atmospheres, or say 75 lb. The price of each 
of these vessels is but 7407. Messrs. Borel, Lavalley, 
and Co., the contractors for the Suez Canal, have also 
been furnished by this company with their principal 
vessels of transport. These are fifteen ships, each 
127 ft. long, 23 it. wide, and 10 ft. 7 in. deep, — 
9 ft. of water. The displacement is 500 tons, an 
the engines 60 horse power. These vessels have at- 
tained 9 knots per hour, their contract speed being 
an average of 6 knots. The price of each of these 
vessels is 5800/, 








THE RACHETTE FURNACE. 

At the London Exhibition of 1862, a new kind of 
blast furnace was brought under public notice as an 
important improvement = our present mode of 
smelting iron. It was exhibited in the Russian de- 
——— by the inventor, General Rachette, in the 

ussian service. It was stated that a furnace of such 
construction had been successfully worked in Russia 
for some time, and several more furnaces of that kind 
were then about to be erected. The furnace is made 
of a long-rectangular form, with a row of several 
tuyeres at each side. ‘I'he intention of this arrange- 
ment is to allow of a very large furnace being kept in 
blast by a great number of tuyeres, without incurring 
the danger of the blast being ineffective in the centre 
of the furnace. It is, in fact, the same idea as that 
embodied in the elliptical furnace, known as Alger’s 
atent. The Rachette furnace exhibited in London, 
in the form of a small model, had six tuyeres at each 
side. The Russian Exhibition at Paris now contains 
another model of a Rachette furnace, exhibited by 
Prince Demidoff, and probably representing a furnace 
in blast at his works. There are twelve tuyeres at 
each side of this furnace, and the proportions of its 
height to the width, at what must be called the 
boshes, is much smaller than is' usual in round 
furnaces. Another Rachette furnace is exhibited by a 
model in the Prussian department. It represents the 
furnace at work in Clausthal am Harz for smelting 
copper ores, and which is said to work ina very satis- 
factory manner. The only iron-smelting furnace, on 
General Rachette’s plan, that has been set to work in 
Western Europe was erected at Mulheim am Rhein, 
in Prussia, some three or four years ago. This furnace 
has not worked for any length of time, as the com- 
pany which had erected it failed. The causes of this 
failure are described by persons acquainted with this 
company to have been solely of a commercial cha- 
racter, and this failure gives, therefore, no sufficient 
evidence with regard to the merits or demerits of the 
Rachette furnace. 








MACHINERY IN Inpra.—The value of the machinery im- 
ported into British India in 1849 was 18,064/.; in 1850, 
8,079. ; in 1851, 20,6662. ; in 1852, 14,3372. ; in 1853, 26,4572. ; 
in 1854, 52,7882; in 1855, 126,3032.; in 1856, 435,5127.; in 
1857, 244,4332.; in 1858, 465,453/.; in 1859, 587,5662; in 
1860, 871,5312; in 1861, 870,251/.; in 1862, 553,8832.; in 
1863, 506,5182.; in 1864, 585,5162.; and in 1865, 554,1562 
These figures, it should be observed, do not include the value 
of the iron or the railway material and stores imported. 
CuersourG.—The Scientific Association of France com- 
menced a congress yesterday week at Cherbourg, the meeting 
being continued on Friday and Saturday. The visitors in- 
spected the lions of Cherbourg, including the digue, the arsenal, 
the armour-plated ships in the navy yard, the armour-plated 
frigate, Rochambeau (late Dunderberg), the wor kshops, the 
foundry, the forges, the great basins, &c. At the foundry a 
gigantic casting was shown; this was the spur or beak of the 
Atalante, weighing 18 tons. 
Tue Socisry or Excrveers.—The Council have obtained 
ee for a visit of the Society to the works of Messrs. 
ohn Penn and Son, at Greenwich, on Friday, the 13th of 
September. Members and Associates who purpose joining the 
y are requested to communicate with the Secretary, on or 
fore the 10th proximo. Members and Associates to meet at 
London Bridge Station at a quarter past 12 o’clock, on the 
13th September, to proceed to Greenwich by train leaving at 


THE MONT CENIS RAILWAY. 

On Monday last, the 26th inst., the first engine and 
train passed over the Mont Cenis Railway from St. 
Michel to Susa, a distance of 48 miles. The summit 
crossed is at an elevation of 6700 ft. above the level 
of the sea, and attained by a series of steep inclines 
worked on the Fell centre rail system, the gradients 
on the French side varying from 1 in 30 to 1 in 12, 
and those on the Italian side from 1 in 16 to 1 in 11. 
The trip is described as having been most successful, 
and among those present were Captain Tyler, R.E., 
specially commissioned by the Board of Trade with a 
view to new postal arrangements ; the Duke de Vallom- 
brosa, Mr. Brogden, and Mr. Fell, directors; Mr. 
Brunlees, the engineer of the railway; Mr. Bell, resi- 
dent engineer; Mr. Blake, who has carried out the 
works for the railway and the reparation of the road 
for Mr. Brassey; Mr. Alexander, who has superin- 
tended the construction of the engines; Mr. Barnes, 
locomotive superintendent ; Captain Beaumont, R.E., 
and others. It is intended to open the railway for 
public traffic in October, and the railway communica- 
tion between Calais and the south of Italy being thus 
complete, it is expected that the Eastern mails will be 
sent by this route, thereby saving forty hours. 








NOTES AND MEMORANDA.* 

Soup pistons turned jin. larger than the cylinders, and 
forced into their places by hydraulic power, have been used 
with much success for high-speed engines. They are found to 
remain tight for a considerable time. 

The term “‘ twin-screws” originated in a nickname applied to 
Romulus and Remus on t of the ss of their dis- 
positions. 

This fact has, from a contusion of ideas, led many to suppose 
that the Roman war galleys were fitted with the above mode of 
propulsion. 

The adhesion of locomotive driving wheels may be increased 
by covering the tyres with emery paper. It can be best secured 





gum. 
"Fhe best wood for railway sleepers is birds-eye maple. In 
fact, no sleepers made of this wood have yet been worn out. 

The lead of a slide valve is commonly made equal to twice the 
lap multiplied by one-tenth of the travel. This proportion 
works well if it effects a good distribution of the steam. 

Paddle engines were first applied to the coracles of the ancient 
Britains. The slip of a strap on belt — increases as 
the squares of the diameters of those pulleys. Hence, when 
two pulleys of different sizes are connected by a belt, the larger 
pulley makes the greater number of revolutions in a given time. 

The durability of roofing-slates may be much increased by 
creosoting them. 

All the machine 
of the Pharoahs, a 
wer. 

Concrete is being ry: f substituted for iron as a material 
for steam boilers, One of its great advantages is that no 
safety-valves are required, the concrete itself yielding when the 
pressure rises too high. 

The first artesian well was sunk at Athens by Archimedes, to 
supply that city with water during a siege. The first Cornish 
pumping engine was also constructed by Archimedes. 

On the Indian railways all the fast passenger trains are drawn 
by elephants. The latter are termed by the drivers “‘ trunk 
engines.” 

When any of the Eastern princes are being conveyed over the 
above lines, a “‘ tiger” commonly rides behind. 

Corkscrews may be made of steel wire. 

Link-motion was first applied to galley slaves by the ancient 
Greeks. 

When James Watt invented -his regulator for steam engines, 
he gave it the name “ governor,” out of respect to his aged 
parent. 


erected in the great pyramid, in the time 
r stuffing mummies, was driven by water 








Ruxcory.—A viaduct, which has been prosecuted for some 
time past by the London and North-Western Railway Company 
through Runcorn and on the Lancashire side of the Mersey is 
nearly completed ; of three openings in the bridge over the river, 
two are finished, while the scaffolding for the third is being 
erected. 

American Rartway Gavuces.—One reason why the Erie 
Railway finds it difficult to pay dividends is the too great width 
of gauge (6 ft.), too large proportion of dead weight to the Pay 
ing load. And this will apply to all roads with the extremely 
wide gauge, including the Atlantic and Great Western, the Ohio 
and Mississippi, and the Grand Trunk of Canada (5 ft. 6in.). 
The English are reducing the width of their wide-gauge roads, 
and we predict that they will find this to be true economy. The 
prevailing gauge in the United States (4ft. 8}in.) is wide 
enough for all purposes of practical management, if we except 
the too confined space allowed for some details in the construc- 
tion of locomotives. Had we adopted as the national gauge 
five feet, it would have been ample for locomotive details, and 
given width enough for comfort in passenger service, without 
greatly increasing the weight of rolling stock. Five feet would 
have been a wise compromise between the two systems, and the 
best friends of the railway system regret that there was 00 
authority at the start to insist upon the adoption of that width 
for the entire country; aud even now it would be a wise act of 
statesmanship to compel a uniformity of gauge. The excep- 
tionally wide-gauge roads will never prove profitable, or rather 
they will never be economically operated im comparison with 
those of the 4 ft. 8}in. system. The mechanical tacts are all 
against the wide gauge.—American Railway Times. 





* From a young friend lately married, and whose head appear 








being pierced at any point. 
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to have been turned by his brief experience. 
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BLAKE’S STONE-BREAKING MACHINE. 


CONSTRUCTED BY H. R. MARSDEN, ENGINEER, LEEDS. 
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Peruaps no labour-saving machine ever devised has super- | 


seded more wretched drudgery than Blake’s stone-breaker. 
At the time when the Central Park, of New York, an Ameri- 
can Bois de Boulogne, of even greater magnificence than its 
Parisian prototype, was being laid out with macadam roads, the 
want of a simple and effective machine for breaking road- 
metalling was especially felt. As with most mechanical wants 
in that inventive country, this was soon met by Blake’s inven- 
tion. Mr. H. R. Marsden, an English engineer, then residing 
in New York, had every opportunity of witnessing the success 
of this machine, and he resolved to make its merits known here 
on his return. This-was five or six years ago, and already Mr. 
Marsden has made and introduced great numbers of these 
machines, which are now in high favour with road trusts, iron 
and copper miners, ironmasters, contractors, and all who have 
occasion to break considerable quantities of stone or refractory 
ores. 

The machine is a beautifully simple combination of the 
simplest mechanical ‘ powers,” every part resisting strain in 
the direction in which its material and form are most effective. 
There is a solid vertical abutment at one end of the machine, 
formed by a ridged and furrowed cast-iron plate. A slightly 
movable plate, with its surface cut in the same way, is hung, in 
an inclined position, in front of this. The inclination of the 
movable =~ is such that stones will be perfectly gripped 
between the two by their own weight, aided by the “ crunching” 
surfaces of the plates themselves. The vertical section, which 
we give, of the machine shows this clearly. There are the 
stones, falling, by their own weight, into the narrow gorge 
between the fixed and the movable crushing plates or jaws of 





the machine. Themovable 

plate is freely hung from 

above, and its lower edge 

requires but very little mo- 

tion, only this must be im- 

parted with great force. In 

no way can this be more 

simply applied than through 

a toggle-joint worked by a 

stout crank, or rather ec- 

centric, and connecting-rod, 

both of which are clearly 

seen. The connecting “ rod,” 

however, is a wide plate 

! of cast iron, of abundant 

strength, working broad 

toggle- plates of the full 

width of the crushing jaws. 

The sections of all the bear- 

Ali ing surfaces are shown too 

Wh clearly to need any descrip- 

HH tion, as is also the wedge 

ih for altering the closeness of 

HIND the bite, this wedge regulat- 

ing the position of the fixed 

! abutment of the toggle plate 

at the back of the machine. 

The motion of the movable 

jaw, or crushing-plate, is so 

slight that the light rod 

shown beneath, drawn by, 

and drawing upon, the 

small india-rubber spring 

at the back, is sufficient to 

return the jaw at each 
stroke. 

So long as a stone is not too large to enter at the top it will 
work its way down, cracking bit by bit until it drops at the 
bottom into pieces of which the maximum size corresponds to 
the opening to which the bottom of the movable jaw is made to 
work. There is no escape for the stone, and although the 
scrunching, as judged by the sound, is tremendous work, it is 
really accomplished with but little engine power. The machine 
is run at, say, 250 revolutions or bites per minute, and 4 horse 
power suffices to break 40 tons of stone a day, or 3 cubic yards 
per hour. Here the crushing surface is but 10 in. wide, and 
the opening at the bottom, for hard granular stone, is 1} in. to 
Id in., that at the top being 7 in., to take in stones of that 
diameter. 

These machines are in successful use by the Wigan Coal and 
Iron Company (Mr. Lancaster, of Kirkless Hall), by Bolckow 
and Vaughan, and Hopkins, Gilkes and Co., of Middlesboro’, 
the Monkbridge Iron Company, of Leeds, the Barrow Hematite 
Steel Company, the Derwent and Consett Iron Company, Naylor, 
Vickers and Co., of Sheffield, the Lilleshall Company, Messrs, 
Harvey, of Hayle, Messrs. Dawes, ofjBarnsley, and other large 
ironmasters, and by great numbers of copper miners, chemical 
manufactures, engineers of permanent way, contractors, road 
trustees, &c. We have desired to give special prominence to 
this machine, as despite its great simplicity and extraordinary 
success wherever it been put to work, it is not even yet 
known to one-tenth the extent it deserves to be. For road trusts 
it is far cheaper than the cheapest paupers’ labour, while for 
some purposes it will do what hand labour could hardly accom- 
= at all. We may add that Mr. Marsden’s address is the 

ho Foundry, Meadow Lane, Leeds. 
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THE DOWLAIS IRONWORKS.—No. II. 


Or the seventeen blast-furnaces at Dowlais, thirteen 
are at the “old” works and four are at the Ivor 
works, nearly half a mile away. Allare fed with raw 
coal, and are blown with a pillar of blast of from 3 Ib. 
to 3} 1b., heated to a temperature of about that of the 
melting-point of lead, or, say, 612°. The gas is taken 
from nearly all the furnaces, and is burnt*under the 
boilers pos | blast-stoves, and a culvert, 750 yards long, 
conducts gas also from the old furnaces to the rail 
mills, nearly half a mileaway. Sixteen of the furnaces 
are in blast, and the average weekly cast, for a long 
series of weeks, is nearly 180 tonseach. The furnaces 
are tapped three times in twenty-four hours, or oftener. 
The masonry of the furnaces is square at the base, 
and takes the circular form about halfway up. In- 
ternally the furnaces are of different forms and dimen- 
sions. None are more than 18 ft. in diameter in the 
boshes, and few are as much as 50 ft. high, as the coal 
is not of sufficient strength to bear a high column of 
materials. The consumption of coal is about 30 cwt. 
per ton of pig-made. One of the Ivor furnaces once 
made 444 tons of pigs in one week, but the system of 
forcing has long been abandoned. No hoists are re- 

uired, all the furnaces being built against the hill-side 
the charging-stage being at the level of the groun 
behind. 

The furnaces are blown by, in all, six engines, one 
of which, the Merthyr Guest engine (named after 
Sir John’s second son), was, until the erection of 
the Darby engine at Ebbw Vale, the largest in the 
world. All are beam engines, and work singly. The 
Merthyr Guest engine has a 55 in. steam yang < and 
13 ft. stroke of steam piston, while the blowing 
cylinder is 12 ft. in diameter, and the blast piston has 
a stroke of 12 ft., the great beam being divided un- 
equally. The flitches of the beam weigh each 164 
tons, and the whole weight upon the beam gudgeons 
is 44 tons. Steam of 60 1b. pressure is worked with- 
out condensing, and is cut off at about one-third stroke. 
The working speed was intended to be twenty double 
strokes per minute, but it is actually about sixteen. 
The engine has a fly-wheel of about 35 tons weight, 
worked by a connecting-rod between the steam 
cylinder and the main centres. The blast is dis- 
cae into a main 5 ft. in diameter, and about 
140 yards long, which thus acts as a regulator. The 
cylinders of this great engine were e and fitted 
at the Perran Foundry, Truro, all the other parts 
having been made, and the whole erected, at Dowlais 
by Mr. Samuel Truran, the company’s engineer, 

The blowing-engine at the Ivor works has a 144 in, 
blast cylinder also, but the stroke is only 8 ft. Besides 
the two already mentioned, are three with 120 in. 
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blast cylinders and 8 ft. stroke, and one engine with an 
80 in. biast cylinder and 6 ft. stroke. 

There are nine forges in all, six at the old works 
and three at the Ivor works, and these contain in all 
160 puddling furnaces, working seven heats to the 
turn of twelve hours, or fourteen heats per day. This 
is with pig iron, but a small proportion being refined, 
althou f at one time all the iron made at Dowlais 
went through the refinery. Nearly all the puddling 
furnaces burn small coal, or s¢reenings, and this upon 
the ordinary firebars. To obtain sufficient draught 
with this coal a fan blast is neeessary ; but this is not 
applied in a closed ash-pit, as is the case at the works 
of Schneider and Co., of Creusot. For the 160 puddling 
furnaces there are, in all, eighteen of Lloyd’s fans, 
and these are generally driven in groups of two or 
four, and by independent engines. The blast is led in 
a pipe under the firebargof each puddling furnace, and 
discharged upwards along a line of openings or slots 
in the pipe, perhaps } in, wide, and extending across 
the width of the ash-pit,, ‘The blast induces a current 
of air with it, and instead of beating back, as might 
be expected, drives its way in among the small coal, 
and really effects a good combustion. 

‘The total quantity of coal (or, as is termed, the “yield” 
of coal) consumed in puddling per ton of puddled 
bars made is but16 cwt., and, averaged over the whole 
works for a series of weeks, this is in the proportion of 
13 ewt. of small coal to 3.ewt. of large. Beyond the 
fact that the coal is considerably richer in carbon than 
that used in Staffordshire and in the North, the greater 
quantity of coal used elsewhere, often 30 cwt. per ton 
of puddled bars, would appear difficult of explanation. 
As elsewhere, so at Dowlais, the puddling furnaces are 
fettled with calcined tap cinder, and with rich ore 
from Mostyn or Bilboa. The waste heat of the 

uddling furnaces is led off in flues to the boilers, these 

eing well outside of the forge; so that were an 
explosion to happen, the danger would be greatly 
lessened. 

The puddled balls are shingled in squeezers or 
under steam-hammers, and among the latter is the first 
one of 5 tons weight which Mr. Nasmyth made at 
Patricroft. The blooming is performed in three-high 
mills, the lift of the bloom from the bottom to the top 
pair of rolls being effected by gearing, while at some 
of the otlrer works in the district it is effected by a 
steam-piston working in a cylinder. While’s “ con- 
tinuous rolling-mill” for blooming was, we believe, 
first made at Dowlais, although it is not used there. 
While was roll-turner at the works. His mill has two 
pairs of horizontal rollers and one pair of intermediate 
vertical rollers, geared together so as to take the bloom 
through at one pass, the iting surfaces of all the rolls 
being practically in the same horizontal line. While’s 
mill is employed at Ebbw Vale, and is much liked 
there. It saves the labour of three men, turns out a 
sounder and hotter bloom, and thus saves coal in re- 
heating. It is a somewhat complicated machine, how- 
ever, and to get at the lower bearings of the vertical 
rolls, in order to oil them, a tunnel has been made be- 
neath it. 

Mr. Menelaus has striven hard to introduce me- 
chanical puddling, and he read an excellent paper upon 
this subject at the late meeting of the Institution of 
Mechanical Engineers, in Paris. The plan adopted is 
a development of that of Mr. Tooth, the iron being 
tapped direct from the blast furnace, or from a cupola, 
into the aeck of a slowly revolving cylinder, or rather 
bottle-shaped vessel, linec with fire-resisting material. 
By sufficient barrel-churniag the liquid pig “ comes to 
nature,” and forms a ball of malleable iron. But no 
kind of lining has been discovered which will with- 
stand the mechanical action of the falling masses of 
iron, when this has begun to cohere, nor even while it 
is “coming to nature.” The ganister lining of the 
Bessemer converters, the Dinas sand, tempered with 
fire-clay, and all other materials tried for lining, are so 
far knocked to pieces. Ifit be attempted to strengthen 
the linings by iron ribs, or bolding-pieces, the iron 
undergoing puddling immediately attaches itself to 
these, and forms great warts and scabs difficult of re- 
moval. At present there appears to be little or no 
hope for this mode of mechanical puddling. Every- 
thing to abridge the labour required in making iron 
has been tried at Dowlais. Here Mr, Nasmyth’s 
steam-jets, driven into the iron from a hollow rabble, 
were tried and abandoned, and so, too, some of the 
earlier trials of the Bessemer process were made here. 
The Dowlais Company now has one of the finest sets 
of Bessemer plant in the kingdom, having six 5-ton 
converters. Years ago, too, the so-called Richardson 
process was tried, compressed air being driven under 
the surface of the melted iron in the puddling furnace 
by means of a tubular rabble, connected to a flexible 








air-pipe, and worked about by hand in the manner of 
an ordinary rabble. 

We have said in our first article that every ounce of 
cinder fromthe puddling furnaces and all the mill 
scales go again into the blast furnaces, and although 
a certain proportion of silica is thus admitted to the 
charge, the quality of the argillaceous Welsh iron- 
stone supplies an effectual corrective. The practice is 
the same at all the principal works in South Wales ; 
and when it is considered that perhaps 28 ewt. of pig 
are employed in making a ton of rails, the recovery of 
the Scwt. of iron wasted in the puddling and mill 
farnaces is a matter of great importance. At the Ivor 
forges a tramway is laid between the puddling furnaces 
on either side, the tramway being 4 ft. or 5 ft. below 
the level of the floor, and the cinder is readily loaded 
into trucks, to be taken away to the blast furnaces. 

We now come to the mills, of which there are seven, 
at the old works, including the famous Goat mill,” 
the finest ever erected, and six at the Ivor works. 
There are, at the old works, a 24in. steel mill, a four- 
roll 2lin. girder mill, two 20 in. rail mills and three 
18 in. bar mills; at the Ivor works are a 24in. plate 
train, an 18 in. rail mill, two 12 in. trains and two 8 in. 
guide mills, ; 

Of the great engines of the Goat mill, we gave 
drawings and a description in our first volume, pages 
325 and 326. They are a pair of non-condensing 
beam engines of 45 in. cylinders and 10 ft. stroke. In 
structure they possess no details requiring special 
remark ; but no one standing between their great iron 
columns, sixteen in number, and supporting an en- 
tablature nearly 50 ft. square and 25 ft. high, can 
fail tobe impressed by the immensity of the whole 
work, We have seen nearly all the largest engines 
ever constructed—the Haerlem pumping engines, the 
112 in. and the 100 in. Cornish engines about London, 
the 127 in. cylinders 4 ft. 6 in. stroke of the Hercules, 
the 110 in. cylinder 12 ft. stroke of the New York 
and Bristol (not the English Bristol) line of steamers, 
the engines of the Great Eastern, and the Scotia, and 
the Adriatic, the fine large engines at Saltaire, and thou- 
sands of smaller examples; but the great blowing- 
engine at Dowlais and the twin giants of the Goat 
mill have impressed us with their wonderful size and 
quickness of action more than all others, ‘There are 
many who would confess themselves repaid for a 
journey from London or the north, all the way to 
Dowlais, only to see these engines, and we can re- 
count in our minds the names of some of the greatest 
men in our profession who have owned to a new sense 
of the sublime when standing before these ‘Titans, 
the one doing the bidding of King olus, the other 
of the god Vulcan. 

The steel train at Dowlais is a 24in. mill, and this, 
perhaps the largest ever. made, is found only large 
enough, and we understand that Mr. Menelaugs. has 
recommended other makers of steel rails to put down 
26 in. trains. By the way, how generally is 1t known 
that there is at Dowlais one of the largest Bessemer 
steel works in the kingdom ?—and that steel rails aré 
made there from precisely thé Same materials as at 
Sheffield and at Barrow, and to stand exactly the same 
tests P 

For hammering steel ingots there is a'10 ton duplex 
steam hammer, as designed by Mr. Ramsbottom for the 
Crewe works; but in the majoney of \eases it is pre- 
ferred to “cog” or roll them. . This is done’at one 
end of the rail train. This train is reversed, at each 
pass, by a clutch, or “crab,” worked by a steam 
piston. It was originally found that the horns of the 
clutch did not engage properly in both directions, the 
corners being knocked off by the frequent heavy concus- 
sions in reversing. So Mr. Menelaus has formed the face 
of one of the clutch-boxes with a cam-like rise and hol- 
low, and, attachedto the reversing lever thereis a rolling 
dise on a vertical spindle, this disc following the line of 
the cam-face. It may not be quite easy to understand 
the arrangement without a drawing; but it is such 
that the clutch can only engage when the horns are at 
the right place, this place being represented by the 
hollow in the cam-face, into which the rolling dise 
enters when the horns come into gear. The rolls run 
at 40 revolutions per minute, and as the steel must be 
worked when partly cooled, hardly any amount of 
strength in the rolls is too great. It is thus that, 
although now having one of the largest trains ever 
made, Mr. Menelaus would, in a new mill, probably 
put down 26 in, rolls. 

Hydraulic gear is now being fitted in the mills to 
haul the blooms, piles, and ingots out of the furnaces 
to save the labour of the men. Indeed, chain-gear has 
already been set to work at several of the furnaces, 
and the saving to the men, in hard work and exposure 
to heat, is already very great. It has been the con- 





stant object to lessen tle handling of iron, and indeed 
| weights, to a minimum. 

It was at Dowlais, we believe, where the first rail- 
straightening machines were made, twenty-five years 
ago, and the cost of this work has diminished from 18d. 
to 7d. per ton. That this work was ever done by sledges 
seems now almost incredible. Mr. Menelaus, years 
ago, when with Mr. Fothergill, made, at his request, 
an eolipile, the veritable steam-engine of Hero, and 
such a one as yet exists at Ingestre, for driving the 
saw for cutting the ends of rails. We believe that 
Mr. Ramsbottom, has a machine of this kind still 
in use for cutting rails at Crewe. It is wonderfully 
simple, and works at a high speed, but it is a 
great waster of steam. 

At Dowlais, the moment the ends of the rails are 
sawn off, they are passed, still hot, through a flattening- 
mill, and are thus brought to a form to ‘be laid up in 
fresh piles. Such saws as are not required to be in 
constant use are worked by separate engines, as the 
constant running of a saw at high speed tells, of 
course, on the bearings. 

At the Goat Mill, so named by Sir John, with his 
usual tact, in honour of the national emblem of the 
principality (for he was not a*Welshman himself), there 
is a special mill for rolling wrought-iron girders, and it 
may be gratifying to some who have begun almost to 
believe in the alarming reports of foreign competition 
to learn that we saw 10in. rolled girders passing 
through this mill, for delivery in Holland, and we may 
add that the price of the girders was but 9/. per ton, 
free on board at Cardiff. The girder mill is called a 
diagonal mill, and has two sets of rolls arranged as in 
sketch. A little explanation will | 
make it clear why a three-high mill # 
would not do for girders. The 
bottom roll of the top pair would 
not answer for the top roll of the 
bottom pair, because of the difference 
necessary in the form and dimen- 
sions of the grooves, unless, of 
course, very long rolls were em- 
ployed, so that the middle roll should 
vave a separate groove for each pass 
of the girder in either direction, and this, with girders 
from 8 in, to 12 in. deep, would require a length of 
roll wholly inadmissible. A reversing train, too, is 
out of the question because of the high speed, 100 re- 
volutions per minute, at which the rolls must be run 
to bring out such comparatively light sections in from 
30 ft. to 50 ft. lengths. Those we saw rolled were 
sawn to 37 ft. 6 in., and weighed 112 |b. per yard. The 
four-roll diagonal ‘mill: meets the whole case, and the 
blooms go flying through at the rate of 600 lineal feet 

er minute, and with comparatively litile lifting and 
one ‘ 

We should explain that the piles of these girders 
are laid up in the manner shown in the sketch, the 
top and bottom flanges being separately 
tolled, with a groove on the inner face of 
each, and puddled’bars, cut to length, are 
piled between these. No fastening or bind- 
ing of the pieces in this pile is required. 

It goes into the fire, and, when ready for 

the rolls, is so welded together as to readily 

bear handling. The welds, too, we are 

assured, are sound, although we will not 

undertake to personally answer for this. We should 
have supposed that the welding would zo¢ have been 
quite perfect. A somewhat similar mode of rolling beams 
has been practised since 1856 at the Phcenix Iron- 
works, at Pheenixville, U.S. The top and bottom 
flange pieces of the pile are first rolled separately, in 
the same manner and with the same form of groove, 
and plates are then set up vertically between them, and 
keyed into the grooves. The whole pile is then ready 
for the furnace. 

For sawing the ends of such long beams a long car- 
riage is required in front of the saw. If the beam be 
50 ft. long, at least 30 ft. of its length must be sup- 
ported, first at one side of the saw, and then at the 
other. The saw, not being constantly in use, is driven 
by an independent engine to save the wear of its bear- 
ings, and the carriage, about 60 ft. or 70 ft. long, and 
having one half its length on each side of the saw, 
runs up on its own wheels on guide rails. It is drawn 
up rather by a steam-piston, but although this is 

ways pulling with full force, the carriage is only let 
up to the saw by means of a letting-off screw, regulated 
by the hand of the sawyer. 

We have said but little of the Bessemer steel 
works, which oeeupy excellent buildings, and have 
six converters of five tons each, the only blowing 
engines at present being a pair of the well-known 
pattern of Hick, of Bolton, with 36 in. steam cylinders. 
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54 in.-blowing cylinders, and 5 ft. stroke. A new pair 
of beam blowing engines is about to be added. We 
passed some time at the Bessemer works in company 
with Mr. George E. Gray, the engineer of the Central 
Pacific Railway of California, and with Mr. Walter Child, 
the chemist of the works, one of Dr. Perey’s boys, who 
has been six years at Dowlais.° The Same pig and 
spiegel are, of course, used at Dowlais as at Sheffield 
and in the north, and the quality of the steel is equally 
good. Mr. Child is using the Dinas sand, with a mix- 
ture of one-tenth of its bulk of fireclay in place of 
ganister, for lining his converters, and already the 
upper half of one had gone 265 rounds without re- 
lining. Indeed, the material is good for 300 charges 
or “blows.” The blowing was fine, what the steel 
men call a “ good warm blow,” as distinguished from 
a “cold blow.” We teemed a dozen ingots, the steel 
running with the gentle gurgling sound of milk, 
whereas when what is called a “ cold blow” happens, 
the sound is as.crackling and hard as that of peas ina 
pan, and the edges of the flame from the converter are 
as sharp and hard to the eye as if they were the edges 
of red-hot bars of iron. How the steel swells in the 
ingot moulds, then sinks again, and finally swells once 
more above the chalk-mark on the inner surface of the 
mould to which we had carefully poured it! Its first 
swelling is, doubtless, occasioned by the air taken 

. down with the fiery stream, but considerable ingenious 
speculation might be devoted to the various altera- 
tions of volume which the ingot takes before setting. 
The Bessemer ladle and teeming valve is a beautiful 
invention, and is perfectly under control. Once in a 
great while, the iron valve-spindle, protected by fire- 
clay, burns off in the melted steel in the ladle. Mr. 
Child was once thus caught with five tons of steel in 
his ladle, ready to set, if left there long enough. But, 
although the stopper was down, he got a piercer 
underneath and opened a passage through it, teemed 
all his ingots, and saved all his steel. The ingots are 
now to be made of the right weight for two railway 
bars instead of one, the ingot being cut in two at the 
hammer. ‘This saves one crop end, and will secure, 
on the whole, still better work. 

In all the works of Dowlais there are not far short 
of 100 steam engines, many of them of 40 in. cylinder 
and upwards. There are six blowing engines, eighteen 
mill engines at the “ old” works and nine more at the 
Ivor works, four large pumping engines at the pits, 
more than thirty winding and underground hauling 
engines, besides many miscellaneous engines, and a 
considerable number of locomotives. All the works, 
pits, &., employ 9000 workpeople, of which about 
5500 are under ground and 3500 above. ‘The com- 
pany owns 400 horses, too, and hires 300 more. Of 
the workpeople, many are women and girls. The 
latter are powerful virgins, who make nothing of 
knocking down any young fellow of their own weight 
who attempts to take liberties with them. No gentle- 
man, and certainly no lady, can see these soot 
wenches at work without a feeling of pain mixed with 
shame; and yet the Welsh girls prefer to shovel coal 
out of wagons, to pile iron in the mills, to run the 
empty trams on to the cages at the pit’s mouth, 
to break limestone—in short, to do any rough dirty 
work, especially if it requires stooping, than to 
go out to service. It is really difficult to obtain do- 
mestic servants in South Wales and in Monmouth- 
shire. The girls prefer men’s work, and to knock off 
at six o’clock, after which they are mistresses of their 
own time. And there is no doubt that the rough 
work thus chosen by them is more healthy than in- 
door employment, and we are assured on all sides that 
comparatively little immorality prevails in consequence 
of the promiscuous employment of men and women. 
As for the traditional Welsh custom of “ bundling,” 
we are told to believe that, where it prevails at all, it is 
only accepted lovers who enjoy the opportunity. 

here are excellent odhatls at Dovlais, and pro- 
bably three thousand children are under instruction. 
Under Sir Ivor Guest’s orders, the late Sir Charles 
Barry built admirable school buildings, and there is 
besides, a really elegant “Atheneum,” with a well- 
attended library and reading-room. Fourpence out of 
every pound of wages is stopped, one half for a sick 
fund, under the sole management of the men, the 
other for the medical and surgical service supplied 
by the company, and. for maintaining the saliee 
rooms, &c. 

We cannot prolong here our hasty and discursive 
notice of these vast works ; but they are such as our 
country and our profession may well be proud of. 
That they may yet be surpassed in extent by other 
works of their kind is not improbable ; but so long as 
metallurgical industry holds its accustomed footing in 
the affairs of the kingdom, so long will Dowlais be 








famous as a monument of the individual energy and 
genius of Sir John Guest, and of the proudest age of 
British industrial and commercial power. 








NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scotch Railway Affairs.— The half-yearly meetings of 
several of the Scotch railways have just been held, or their 
directors have been indicating how they stand. First comes 
the Glasgow and South-Western, which assumed such a promi- 
nent position in the last session of Parliament on account of its 
attempt at amalgamation with the Midland. The directors 
yesterday resolved to recommend a dividend of 53 per cent. per 
annum, carrying forward the sum of 5080/. to next half-year’s 
account, and this, be it remembered, even after the enormous 
expense incurred in connexion with the (for the present) futile 
amalgamation project. The proportion of the legal expenses 
to be borne by the Glasgow and South-Western is to be based 
on the ratio which its capital bears to that of the Midland. 
Next session is not expected to bring forth any new projects on 
the part of the Midland, nor even a renewal of the project for 
amalgamation. 

The Caledonian, one of the opposition to that scheme, is re- 
commending a dividend of 53 per cent., with a balance of 55002. 
to carry forward. For the corresponding period of last year it 
was 72 per cent. 

The Busby Railway Company has just met. It is expected 
that the whole line will be opened for goods, mineral, and passen- 
ger traffic about the beginning of next year. A portion will even 
be open for mineral traffic before the end of the present month, 
or by the beginning of the ensuing week. ‘The engineers, 
Messrs. Forman and McCall, are pushing forward the works 
with great, energy. The same engineers also report to the 
directors of the Greenock and Ayrshire Company. © The longest 
tunnel, that next the Greenock end of the. line, is’ nearly. com- 
pleted, and the:others are well advanced. They say the Carts- 
burn and Bridge-of-Weir viaducts’ will» be finished in a few 
weeks ; that the piers of the large viaduct over Devil’s Glen are 
nearly erected; that the bridges and culverts are finished, with 
few exceptions, that about 70 per cent. of the excavations on 
the Bridge-of-Weir contract have been made, and that there 
have been about 160,000 yards of rock and earth removed in all 
on the Greenock contract. The trade of Greenock is expected 
to progress still more rapidly than it has done when this new 
line is opened for traffic. 

Mr. Geo. Robert Stephenson a Scottish Landlord.—The 
nephew of George Stephenson, and cousin of Robert, has lately 
become the owner of an estate in the Kyles of Bute, one of the 
most picturesque parts of the West Higlhilands. - He has just 
settled down in it, and has lost no time in setting to work 
among the fishermen and other hardy Highlanders, among 
whom he is located, with the desire of stimulating them towards 
building good boats, encouraging clever seamanship, and develop- 
ing every improvement likely to benefit the fistermen in their 
arduous calling. By means of @ regatta held last week, and in 
which he ruled supreme, being commodore, vice-commodore, and 
allthat, himself, he has had his name and kindness sung forth 
for many miles. At Cowes, he used to devote large sums of 
money to promote good seamansnip, skilful boat-building, &c., 
as tested by regattas, and the west coast people are glad to re- 
ceive him amongst them to do the like to them. At the Tighna- 
bruaich (there’s a word for you ) regatta last week he gave 
150/. in prizes, and there were no fewer than fifty-seven entries 
for them, including smacks, fishing-boats, &c. Mr. Stephen- 
son’s screw steam yacht, Northumbria, 420 tons, her tender, 
the George Crow, the St. Lawrence, 80 tons, the property of 
Mr. Stephenson’s son, and a number of other boats of Mr. 
Stephenson’s own fleet were present during the regatta. The 
kindness and generosity displayed in a variety of:ways by Mr, 
Stephenson since his advent to the estate of Glen Caladh, and 
especially in the case of the regatta, have much endeared this 
scion of a great family to the people about him. 

Miners’ Affairs.—Since I sent off my last week’s “‘ Notes,” 
the miners of the Wishaw and adjacent districts have begun'to 
settle down to systematic and quiet work. They are not wholly 
devoid of reason and common sense; and it seems that their 
jo a can now lay claim to the possession of a share of 
both those very desirable commodities, for they have made offers 
that are accepted by the men without a grumble. The plan of 
remuneration, which I mentioned last week seems to have been 
superseded by the following one, which Mr. Russell and other 
coal-masters have proposed, and which has been accepted by a 
large majority of the men. The wages per day to be: 

4s. 6d, during the months of September, October, November. 

5 December, January, February. 
March, April, May. 

4s. a 4 June, July, August. 

Mr. Alexander Macdonald, the miners’ secretary, and presi- 
dent of the Miners’ Association of Great Britain, boldly tells the 
men that it would be to their lasting dishonour to refuse to ac- 
cept such terms if they were desirous of having an amicable 
arrangement. The terms apply to the miners of the ‘other dis- 
trictsas well as to those in the “struck” and * lo¢ked-out:’” 
district. ‘The mention of Mr. Macdonald reminds me that he 
is about to take a journey to America to make inquiries regard- 
ing the condition of the miner question out there, and that when! 
he returns to this country he is not unlikely to show some am- 
bition to become a meinber of Parliament. The “Lounger at 
the Clubs,” writing in the Illustrated Times of last Saturday, 
regarding Mr. Macdonald, says: “For many years: past ‘ there 
has been occasionally about the House a Mr. Macdonald, agent 
or representative of the working miners. I believe that he him- 
self has beena miner; but however that may be, he is in some 
sort the agent of the miners, and, by his active and persevering 
advocacy, has done them good service in the way of. shortenin 

their time of labour, promoting education amongst them, an 

rescuing their young children, with or against ‘their consent, 
from the dreadful slavery of the mines. I have often seen Mr. 
Macdonald, and have learned much about him from those who 
know more of him personally than I do; and I have long since 
come to look upon him as a clever, exceedingly: shrewd, and 
clear-headed man, have thought that, if artisans should ever 


” ” 


S. 
4s. 6d. ,, eo 








have the power to send representatives to Parliament, he is the 
man whom the miners ought and would be very likely to send. 
Well, I learn that at the next general election he means to stand 
for some mining borough or district, and that it is very likely 
that he will be returned to Parliament. And I[ trust he will 
be. From what I know of Mr. Macdonald, I should say that 
he, if he should be:weturned, will prove no disgrace, but a credit 
to Parliament.’ ! eldthough now so degraded, once had an 
Ebenezer Ellio¢*working there; and who will say that he was 
not fit to représént his class?” If my testimony is of any value, 
I may say that ‘the “ Lounger” is not very wide of the truth in 
his characterisation of Mr, Macdonald. After leaving the pit, 
Mr. Macdonald ‘became, what is called in Scotland, a dominie, 
the English ‘gfWhich is schoolmaster, and I know that many of 
the working fhiners hold him in the highest esteem for what he 
has done, both.6n behalf of themselves and of their children. 
Rapid ‘Océan Steaming—In my “ Notes,” the steamshi 

Cimbria was mentioned some time ago as a Clyde-built vessel. 
She has just proved, by her yoyage out to New York and back, 
that she is well worthy of the Clyde, as she has run the distance 
betwee that port and Cowes, enroute to Hamburg in 9 days and 
4 hours, a voyage that is hitherto unsu . This is some- 
thing like 7 days 22 hours between New York and Queenstown, 
and the performances of the fastest ships of the English lines 
are thrown quite into the shade by it, The, Cimbria was built 
at Greenock by Messrs. Caird and Company, who have built and 
engined all the Hamburg and American Packet Company’s fleet, 
now numbering upwards of a dozen splendid vessels. Her sister 
ship, the Hammonia, cannot come up to the Cimbria in speed. 








Roap Locomotive Ractne.—On Monday morning, the 26th 
instant;; in’ accordance: with 5 begnen arrangement, two road 
steam-cartiages, one made by Mr, Isaac W. Boulton, of Ashton- 
under-Lyne, ‘having only one 44 in. cylinder, 9 in. stroke, the 

er ‘made: by'Messrs. Daniel Adamson and Co., of Newton 
Moor, having two cylinders 6 in. diameter, 10 in. stroke, started 
from Ashton-under-Lyne, at 4.80 a.o., for the show-ground at 
Old Trafford, ‘a distance over eight miles. The larger engine, 
inade by Messrs. Adamson and Co., is a very well constructed 
engitié, atid had a good quarter of a mile start of the smaller 
engine. ‘The little one, with five passengers upon it, passed the 
other in the first mile, and kept. a good lead of it all the way, 
arriving at Old Trafford under the hour (having to go steady 
through Manchester). ‘The engine made by Mr. Boulton ran the 
first four miles in sixteen minutes, The running of both engines 
is considered very good. On arrival at Old Trafford, they 
tested their turning qualities, and both engines turned complete 
circles of 27 ft. diameter both to right and left frequently. 

Tue Frrst Sream Waisrie.—Sc far as is known, the first 
steam whistle was made by a workman at Dowlais about 
1832, and fitted to one of the boilers there as an alarm when the 
water fell short. Mr. Menelaus gives us the workman’s name 
as Adrian Stephens. In 1833 a workman employed at Sharp, 
Roberts, and Co.’s, at Manchester, was sent down to Dowlais, 
to put up some shafting, and brought back with him a hand 
sketch and section of the whistle. ‘This was shown to Mr. Fyfe 
then the locomotive superintendent of the Liverpool and 
Manchester Railway, who very shortly afterwards adopted it 
tor his engines. The workman who brought the sketch from 
Dowlais was named Thomas Turner, and was a few years ago 
(and may be yet) employed at Messrs. Beyer, Peacock, and Co.’s 
locomotive works at Gorton, near Manchester. Mr. Beyer, 
some years ago} gave a tracing of the original sketch to Mr. 
Colburn who was visiting the works, and the last-named 
gentleman published it in Engineer, December 20, 1861. 

Ick Macntnes.—Texas papers assert that the various patent 

rocesses for preparing beef for northern markets, by canning, 
infiltration, &c., have practically failed. By manufacturing ice 
on the premises, the atmosphere of rooms in which the beef is 
packed for transportation may be kept so cool that the meat will 
not spoil during the operation.’ As the cattle are in the best 
condition for slaughtering during the warmest months of the 
year, the serious trouble heretofore has been that the beef spoiled 
before it took the salt, but the late introduction and use of ice 
machines has obviated this difficulty. 

BEeLGruM.—The administration of the State railways recently 
invited tenders for twenty locomotives. In consequence of the 
depressed state .of Belgium mechanical industry, it was 
stipulated that, the tenders should be confined to Belgian in- 
dustrials. ‘The Seraing Company obtained twelve of these 
engines; and the Couillet Company eight; but the terms were 
very low. It is stated that in order to support, to some extent, 
the Belgian’ iron trade, orders will shortly be given out for a 
quantity of tails for the State lines. ; 3 

American, Cast-1n0n OrpNance.—The monitor's 16 in. 
gun used originally only 35 1b. of powder. Since the war, a 
charge of {O0lb. bes been safely uséd; while at a trial of the 
20 in. gun at Fort Hamilton, the charges were ruised from 125 Ib. 
of mammoth grain powder at the first shot, to 200 Ib. at the 
fourth stg atpiens wfic American. ‘ ; 

American “ Prorection.”—The mills are running at a loss 
in Lowell, Lawrence, and most of the other inanufacturing towns 
in Massachusetts and throughout New England. The Man- 
chester mills and print works have goods on hand unsold of the 
value of two millions of dollars. ‘The ro F siove of things exists 
with the Amoskeag Company.—Scientific American. 

| 4 WonDERFt yy IF TRue”—The practicability of controlling 
the movements of balloons has long been the subject of anxious 


‘thonght' and ‘ntimerous experiments, but, notwithstanding the 


many ingenious contrivances which have been attempted, the 
sothlate still remains unsolved. During recent wars we have 
seen ballons employed for reconnoitring purposes, and with 
great advantage, but as in all those cases free movement at the 
mercy of the winds would have been hazardous, the aérial ma- 
chine retained a hold upon solid earth by means of rope and 

rapnel. It is, however, now stated that the object long sought 
in vain has at last been attained by a French mechanician, M. 
Daniel Dulaux, of Bordeaux, who, afler ten years of patient 
study, asserts that he has discovered a method of guiding a 
balloon’ by means of a very simple ap ratus. As ballooning is 
now a part of military strategy as well as of popular aniusement 
it is to be hoped that some opportunity will be afforded o 
testing the merits of M. Dulavx’s Niscovary.~-ficves 
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QuEENSLAND.—The executive council of the Colonial Go- 
vernment, in a minute, observe that “it cannot be too often 
repeated that as a general rule, and with the exception of a few 
professional men, such as lawyers, doctors, surveyors, and civil 
engineers, only two classes of persons should emigrate to 
Queensland, viz. (1), capitalists, large and small, and (2) 
labourers—that is, men and women accustomed to work with 
their hands.” All others, itis added, will be doomed “ not only 
to certain disappointment, but also to severe hardships.” The 
retail price of meat in Queensland is from 3d. to 5d. ; bacon, 
from 9d. to 1s. 2d.; bread, 10d. the 41b. loaf; butter, 1s. 6d. to 
2s. 8d. per lb.; cheese, 10d. to 1s. 6d.; tea, 2s. to 3s. The 


= —! — 





| 


| 
| 


A Locomortve Rartway Orrice.—Mr. W. By Bishop, tne 
president of the New York and New Haven Railway, has es- 
tablished his presidential office in a railway carriage upon his 
line, and, according to our American contem ies, his “ head 
quarters are anywhere between New Haven and New York, 
wherever his i is required.” The line is 76 miles in 
length. Mr. Bishop is actually “trying” Bessemer steel rails 
on his line. 

Tae Mittwatt Docks.—Our very recent and most com- 
= description of the Millwall Docks removes all necessity for 

urther description, while stating that water was let into the 


docks yesterday for the first time. Mr. John Fowler and Mr. 


retail price of other provisions is about the same as in England; | William Wilson are the engineers of these important works, and 


clothing about one-fourth more. 


Mr. John Kelk, M.P., and Mr. Aird are the contractors. 





Worxine kattwars By Conrracr.—The Cornwall Rail- 
way Company, having got its line out of the hands of its loco- 
motive contractors, and into its own hands, worked through 
the first half year of 1867 for 47.12 per cent. of the gross 
receipts. In the corresponding period of 1866 the percentage 
was 57.38. 

American Parents.—An examination of the work per- 
formed at the Patent Office shows that the number of appli- 
cations, at the present rate of increase, will reach 20, 
during the present year, and that patents are being issued at the 
rate of nearly 300 ‘per week. The applications have increased, 
during the past four years, on an average of nearly 5000 per year, 
while the means for facilitating business have not been added in 
& proportionate ratio. 





171 


ENGINEERING. 











‘eouapuajutiodns puv siredez 103 urnuue tod | puvoy 4}I0N OY} 4q UeadK MeULIED 9q} 0} Jaq}NO Ue eAvq UAT} 
Barjis}s VoTTIM v 0} JuNOUIY saug esoym ‘OULU 24} JO PO] Se | P[nOM WMEpsa}sUIY 
aungdayy qyta ‘Xz1adoad proyfdoo & 03 spuvpreqzeN oy} sozvdutos | moiq} prom siq3 Puy ‘oj prvmsoy payoo] Ajsnotes st ae7 saphnz | -s2y¥A pue ‘sazjaUT QZ 10 CT 
MOLDY], “IIL PUv ‘ypjayog oy) pue yprVyjoq 943 waamzoq Burd] | 043 Jo Arasooat OG], “sazse QN0'ZH 30 ees og} 4q podnooas | -ydup ut pezousysuod s1 exp SIG], “uapjod ey} SoppMs yorys | esayy, “speuvo Azeunad Aq poyeredes ore 


‘zeq3030} ynd esrysyI0X puv sae SB diq se Aypavy ‘AxjUNOD | useq seq LeP INO 04} 4Nq ‘Buy103s uo B Ayaveu 4s00 pus ‘ZegT 
JO JoBl} MOLIvO oq} at sasodind jvorqdesZorphy 10y papued | um payoyduioo Zuteq ‘sivek uaaymny} yoo} Je0ul-wapreepy “Alle | yoy JO [[B YsnOIG} ‘sjeao] quesayip ya suIeysXs [euKD Inoy 
-Xa weeq eavy “729090'000'00E s2ve4 OOS 38% ON Bornq ~juIod | -ouKUYy sioMsUB UOIeUTE[IeI eq} PUL ‘A1OJOu;ST}Es st ‘paleo eq | ULY} SSO] OU OIE 194} OSD BUO UT “Bas OY} 0} S}aT}NO UTeUI 94} | 04} SI J20UI-Ud] 
Luv 48 10930 Yove 0} TBA JO WaUl OM} MOTTE 03 SH SuoIsueUNp | LeuI uOIZRNdod 943 Se ,,‘s}stUO[0D ,, et} JO wien ogy *“Aey_ JO | ystm oBoruNUIUIOD YoIT[A ‘syeuwo estaAsUEI} OFUI es¥TIeIp snon 1 





qons JO SI WIT pus ‘uoronsjsu0D Jo ssedoid UT Mou ‘[wuBd | 4ST ey} eXOZeq S|[IUIpurm AreuIpso fq yno 





) 


co i ‘ 
Wy 

I 

\ 


[ 


‘d‘H 096 .«.NV@WOO0» 


~Xa Wlopyes St [[eyures oy} puv ‘yu94x9 yve23 Aue 0} yee] spreM | jo quNM UTE}II0 YW “Noe JO [LIQuINy YsNSuy oy} Jo coud 


‘epeys oY} OJUL ssuryeylepun JsUlI0y [Ie | -seye OU Op sexe] Lup osaqy, sqaeg 634 Wo pozoela OI¥ SYIOM | OY} OH} YOIyA Sywog [[VUIs og} 10j AvAYFiy B BuruLI0; se fom se 





TUTTE ITTY 


— 


HY 


. 
i 


If 
\ Z- 
c 
V] MT 


eyAp Zuts eq} Gower 0} Jopio ur ssed ysnut 1038 jo doxp 1040 


SS 


Oydeasaz0r UB YIM ‘48d | “yy FnOIp Jo UIT} UT FT OzUTLIIT PUB SUOSweS JOM UI PU] ON} UTEIp 


Madi e108 UB 

Jodie, youur you Ajjuenbaay exe yor qetered oyu dn 
qno st vare 043 Arp peduind Sutaq sajzy *ajdurexe efqejou 4s0ur 
yoy jo ‘sayv] pauresp Jo ‘suappod ey} Jo 
uorjduosep & seals ‘ondey] ey} 4¥ UOIyeZa'] YsIyIg 043 03 L1H} 


wind Suteq ‘aatssao | -sodns neq} dud pas ‘dnoid v oyu peuri0s ore surwaZojoyye1 ~eroas ‘mopingy, “ayy Aq qaoder Y—*ANVTIOH NI ZOVNIVEG 


SSS 


Uj, 





il 


at 


K 


ri 





(¢LI abog ‘2007 buipwaT aas ‘uondwoseag soz) 
‘LOSQGYO ‘nD LH AIAIANHOS ‘SUSSUW AM GALONALSNOD 


‘ALVOIYUA GAVIONOUYUI! HONAYA AHL JO SANIONG 








ENGINEERING. (Aue. 30, 1867. 


————— 


a7 


—<—————— — 

ARADAY hilosophy, which was one motive for Farada *s petition when a chains are made is taken into account, one is forced to admit 

Tne greatest yr orn FARADAY. out. Faraday fad to bavy to enable him to become & comet 4 the humblest that the deflection is much less than would have been the cas 

—the single came’ without any title, is enough—died on Sunday | walks of science rather than to spend Tis days in the pursuit of if, instead of chsins formed of rigid materials, M. Schnirch ha 

last. We had oA ared on Mond: ’ after the private message trade, was redeemed by Faraday’s whole life. No man was ever used flexible cables. f ’ 

which reached A. of his death, some particulars of his brilliant more entirely unselfish, or more. entirely beloved. Modest, This advantage, unfortunately, 4 anly faaiaot at the expense 

career, but Wwe refer to substitute in their intended place the truthful, candid, he had the true spirit of a philosopher and of a | of giving to the chain, which has to bear all the tension, an 

following Se in Wednesday's T'imes: Christian, for it may be said of him, in the words of the father of | additional initial tension capable of equalising the effect. of com- 

« The life of Michael Faraday ad been spent from early man- English poetry, . poeoes destroyed by - other . 

hood in the single pursuit of scientific discovery, and though Gladly would he learn, and gladly teach’ |. (To be continue ) 

his years extended to seventy-three, he to the end the The gause of science would, meet with fewer enemies, its dis- —S————"_—O 

freshness and vivacity of youth in the éxposition of his favourite | Some would commart * ee _ — all its votaries GAS-STOKING. 

subjects, coupled with a measure of sim icity which youth jmabued with the humility oF © ichael Faraday. CLERGYMEN and ladies, to whom the gas-stokers are appeal~ 

never attains. His perfect mastery of hie branches r physical Bae ——— ing 7 sympathy, — wndesbtodly ao gas-stoking hard and 

knowledge he cultivated, and the singularcabsence 0 rsonal > Xa ? most disagreeable work were they themselves to attempt it. But 

display which characterised crerrthing he did, must ve made |“ TI 1B M ESSINA BRIDGE. gas-stoking has been followed for fifty years, and we peshunnl but 
' (Contin ued from page 144.) little complaint of it from the men whose good constitutions fitted 











him under any circumstances & lecturer) of the highest rank; y u apes : , : ; { 
but as a man of science he was gifted with the garest felicity of | — Pur ‘means by the aid of which Mr. Roebling applied this | them for it. We presume that the stamina of English labourers 
experimenting, 80 that the illustrations ofthis subjects seemed | Sy8te™ for the. passage of trains has been to construct & wooden | is not deteriorating, although possib i r on this 
to answer with magical ease his callaiolt was this peculiar tube; the jateral sides of which are composed of a species of | point. But we can assure the gas stokers that the present is the 
combination which made his lectures ‘attractive’ to crowded | lattes girders ‘above is the platform for the railway, and below | worst time they could select for striking. Their ~— could be 
audiences in Albemarle-street for so many-(years, and which | *a: hatform for the roadwaty- . _ | quickly filled, and their case might become as ad as, if not 
brought, Christmas after Christmas, young people to This tube is suspended f r by flexible wire | worse than that of the North-Eastern engine-drivers, whose 
attend his expositious of scientific discovery with as much «zest cables. As it possesses a CO tural rigidity, it dis- | former grievances were as nothing to what they are suffering 
as is usually displayed in following lighte#stausements. tributes over & great length of cable the action of the load moving | now. A retort-house is not the most agreeable place for a hot 

i nt-of the roadway, so that the curve: of | day’s work, but in summer the quantity of gas made is not large, 


Faraday was born in the neigh of London r any\given 3 
year 1794. He was one of those men whd! have ‘become dis. p equilibrium whieh the cables have a tendency to assume differ | as every consumer knows by his own gas bills, and comparatively 
tinguished in spite of every disadvantage of origis and of early yery little from their natural catenary. few men are “on,” the majority of the winter hands being off 


education, and if the contrast between theveiroumstances of his | fe have. beem,told that the = of trains passing over, | brick-making in the country. Besides, any attempt at striking 
birth and of his later worldly distinction be-vict so dazzling as is which wasiat first tolerably quick, as been gradually diminished | will but hasten the introduction of retort-charging and retort- 
sometimes seen in other walks of life, it is also trae that his }in eomsequence of the unsatisfactory manner 10 which the bridge | drawing machinery, already tried with considerable success at 
career was free from the vulgar ambitionvand uneasy strifeafter | ¥™4 affected by it. | , : the Chartered Gasworks, and long since illustrated in the pages 
place and power which not uncommonly detract froin the’ glory Phis effect is easit explained, for it appears but a natural | of ENGINEERING. Again we would advise the stokers to keep 
of the highest honours. His father way @ #mith, and he him- 








mence of the diminution of rigidity of a wooden tube. | to their work. 
Nevertheless, an eye-witness, in whom we place full confidence, 


self, after a very imper was appren- |° b OO 
\ He } informed us that the trains:really crossed the bridge very slowly THE CORLISS AND ALLEN ENGINES 
4 A. . 


well, So that no sensible deflection could be perceived, and that no To Tux Eprror oF ENGINEERING. 
ya or : Sre,—When _ at Paris, I obtained the two diagrams that I 


ticed to a bookbinder named . r 
was, however, already inepired with the Jove. of*natural science. and that under such circumstances the roadway answered very 


His leisure was spent in the conduct a (chemical experi- reeeuptibh etl a it 

ments as were within his means, and oyentured on the:con- ible oscillation was cause it. ‘ - é 

struction of an electrifying couebiny thus»foreshowing the par- If the Niagara bridge bebaves well under the passage of trains | enclose, one being. taken from the Allen engine made by Mr. 
ticular sphere of his greatest future . He was eager g slowly, it would appear that it is far from offering & good Whitworth, the other from Spencer and Inglis’s Corliss engine 
to quit trade for the humblest position’ as a student of physical fesistance to the action of the wind. y . made by Mr. Hick at Bolton. ‘There were no diagrams to be 
science, and his tastes becoming known to ® itleman who li ‘There is in construction in America, on the Lexington Rail- had from the Corliss engine in {the American department. 
in his master’s neighbourhood, he obtained! Re bim admission to road, at Danville, for crossing the river of Kentucky, bridge They would not take any. I think you will agree with me 


the chemical lectures which Sir Humphfy'Dw then mew sitnilar to that of Niagara, with a span of 1224 ft. when I say that the enclosed diagrams are as near perfection as 
Knighited, and in tea plenitude of his pos mt delivering nA , n the Stockton line, at possible, and considering the great speed of the Allen engine the 


‘When Stephenson wished to attempt on t 0 d 
the Royal Institution. This was in 1812: Faraday not only Darlington, the application of suspension bridges for the passage ulagram 1S wonderful. 
attended the lectures, but took copious notes of them, whieh he | of locomotives, if he had employed a roadway possessing great 
carefully re-wrote and boldly sent to Sir Humpliry, begging Yongitudinal rigidity, he would have succeeded, and would not 
his assistance in his desire ‘to td efiter | bave concluded, as he did, that it was impossible to employ 
into the service of scien Y kindJiness par ois suspension rods to carry the roadway before permitting 
which prompted the appe#! Hu railway trains to over it. 
peor prateed the powers 8 sere Tt. is but. jast to state that Stephenson wished to construct 
and hoped he might be able to meet the writer’s wishes. Early | the Britannia bridge after the rinciple adapted by Mr. Roebling 
in 1813 the opportunity came. The post of assistant in the at Niagara; but afterwards he abandons that idea when he 
Laboratory in ‘Albemarle-street became vacant, and’Sit Homphry saw that a tube could be constructed of sufficient strength not to 
offered it to Faraday, who accepted it with a pleasure which can ig “ot support from os tee rods. Mm } 
be easily imagined, and thus commenced in March, 1818, the runel has, in England, 10 many great bridges, suspended his 
connexion between Faraday and the Royal Institution which only roadway without absolute rigidity in the stiffening be uns; that 
terminated with his life. Faraday becamé very soon firmly system has Always acted well, and it has been accepted by 
attached to . " or it was scientific men as & good solution. Prat 
a suspension and f his connexjon with the Royal Monsieur Schnirch, goin to make a great stride in the 
Institution occurred fro 1813, to April, 1815, during construction of ee ridges, has recently arrived at 
which time he accompanied Sir Humphry as his scientific as- Vienna, in Austria, jor the purpose of constructing a suspension 
sistant and secretary in his travels on the Continent. His life after bridge over which trains of every speed may run. The roadway 
his return was devoted nninterruptedly to his special studies. of M. Sehnirch’s bridge is not rigid; it 18 the chains which 
In 1821, while assisting Davy in pursuing the investigation of | @"° inflexible, or, perhaps, to speak more correctly, which, 
the relations between electricity and magnetism, first started within certain limits of load, will not alter their shape. 
by Oersted, he made the brilliant discovery of the Convertible}, . If, under any load, M. Schnirch’s cables maintain their shape, 
rotation of a maguetic pole and an electric current, which was his system would possess not only all the advantages of Brunel's, ’ , : 
the prelude to his wonderful series of experimental researches | but it would theoretically be superior to it. Allen engine, 200 revolutions, 800 ft. per minute. 
in cleetricity. ‘These investigations procured, him the honour | That superiority the case of & bridge of many spit. and| Theoretically the best steam-engine is that which expands 
of being elected Corresponcing Member ‘of the Academy of by lessening the price for masonry, would be very great, and it} its steam most, that ‘3. allows the steam to enter the 
Sciences in 1828, and Fellow ot the Royal Society in 1825. In would lead to ® & omy in the amount of metal used ; | oylinder and cuts it off as quickiy as possible. 
1827 he published his first work, a volume gn + Chemical Mani- but im the kind of bridge. t, and in most cases, it is impos-| “ Practically, the best engine is that which costs less. in the 
pulation ;’ and in 1829 he was ap pointed Chemical Lecturer at sible but that the application of Brunel's system should be pre- | jong run, vad rything: being consideréd. 
the Royal Military Academy at Woolwieh, a post he held, in ferable to that of M. Sehnirch. 4 , : Theoretically, there seems no doubt that the Corliss engine 
conjunction with bis duties at the Royal Lnstitution, for many it clearly follows from the foregoing that if ordinary suspen-| js superior to the ordinary Side-valve; and the varteus 
years. In 183 1 his first paper ® peared in the Philosophical ond bridges are of construction, it arise, first, from the | testimonials in its favour from practical ‘men would seem to 
Transactions on the subject of e ectricity, deseribing his_ex- flexibility of the roadway, and, secondly, from}the facility with prove incontestably its superiority ‘n economy. 
perimental studies of the seience, and from that time for many which the cables change their form by reason of their flexibility, I am Sir, your obedient Servaut, 
years the Transactions annually contaitied’ papers by Faraday kc dead weight which they support. ’ ? 5. 
giving the method and regults of his investigations. These | | f the bridge constnyated by Mr. Rookie at 
vapers, with some others contributed ‘to scientific journals on roadway. at one cathy pry pre ee - 
same subject, were subsequently collected at iiliersat intervals improvement & bridge mig cms tructed fit’ for the passage THE SOCIETY OF ENGINEERS. 
in three volumes under the title of * Expétimenta! Researches of trains without causing any oscillation. To THe Epiror OF ENGINEERING. 
in Electricity.’ The first volume appeared iti 1839, ané eon- The example of Brunel’s brid shows us at once that where Srr,—The statement made in your last number that “ The 
tained the contributions to the Philosophical Transactions up the system ce ay is rigid and inflexible, the principle of | Society of Engineers had applied to be registered under ‘The 
to that date. The second volume was published in 1844, and the suspension of the roadway accommodates itself to the | Companies Act ’ of 1862 ” is so far correct, that inquiries have 
the third in 1855. It is not too much to bay that by the experi- | exigencies of any traffic, and at any cry A been made to ascertain whether such a course could be adopted ; 
ments thus described Faraday formed the science of electricity. In fine, the example of M. Schinirch’s bridge proves that the | but no steps whatever beyond this have been taken by the 
He established the identity ot the forees manifested in nf svatem of suspension bridges is as fit as that ‘of Brunel for | Society, nor are such steps at present contemplated. b- 
phenomena known as electrical, galvanic, and miignetic; he railway traffic, provided that the suspension rods are rigid and| It has been ascertained, however, that the same opposition 
ascertained with exactness the laws of ita action; he deter- | firm. ; would meet the: Society before the registrar as they were 
mined its correlation with the ther primal forees of the natural The spans of the bridge of Messina will be a platform of such | subjected to before the Board of Trade. 
world. While he was still ursuing the brilliant career of in- | rigidity as to be capable of perfoming duties similar to the tube Lam, Sir, 
vestigation which thus prove sc successful, the chair of Chemis- Mr. Roebling; besides which the system of suspension of the Your obedient Servant, 
try was founded at the Royal Institution in 1883, and Faraday rower Messina will be firm. | Z git -Groree W. Harris, 
was naturally appointed the first Professor.’ In 1835 he was re- M. Schnirch’s system of sion offers, in ‘its application Secretary. 
commended by Lord Melbourne for a pension of 8002, a year, in | a Vienna, an immovable system for light, loads, for the area Society of Engineers, 6, Westminster-chambers, 
recognition of his great distinction as a discoverer. From that comprised between the two concentric chains, which’ are con- Victoria-street, .S.W., Aug: 28, 1267. 
been one of increasing honour, Oxford con- nected together by a system of trnssing (which constitutes his —— 
the first occasion system), 1s sufficiently wide to adinit of its describing the differ-}. Tax MaNcHEsten AND LIVERPOOL AgricULTURAL 
| t tthe Univer- | eat curves of ium, W endeney to occur whet SocteTY.—This society held its hundredth or centenary meeting, 
sity. He was iti f corresponding the pa . ; he cas f for the exhibition of live stock, implements of husbandry, and 
member to be one of the eight foreign Associates of the dace machinery, at Manchester, this week. ‘The site of the exhibition 
Academy of Sciences. He was an officer Of the Legion of d a deviation th was that on which the famed. Art Treasures Zxhibition WS 
Honour, and Prassia and Italy decorated him with the crosses flexible cable, that y, a a ia the loaded pet held, at Old "Trafford. ‘There was @ gree ion of im- 
of different orders. The Royal Societ conferred on him its : the alteration of shape | plements from the leading mactiine shops in i 
own medal and the Romford medal. In 1858 the Queen most | is, however, sca ; but at the moment when it has | collection covered some acres of ground, 
occurred it is almost cer t the tension 1s distributed over | description of machine, from a steam-en 
Setween which and ‘Albemarle-street he spent the last years of | the lower cable, where the bridge is loaded, and over the upper | simplest form of agricultural instrument. The socie 
his life, and where he peaceably died on Sunday. The belief in cable in the otber half span gives away 20007, in prizes, of which 10002. has been subscr? 


the disinterested zeal and lofty purity of life of the students of 1f the real rigidity of the elements of which M. Schnirch’s } locally. 











Corliss engine, 60 revolutions, 360 ft. per minute. 
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graciously allotted to ‘him a residence at Hampton Court, 
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THE TELEGRAPHS AND GOVERNMENT. — 
Tue Hon. Robert Grimston, the chairman of the Electric 
and International Telegraph Company, has issued a circular 
with reference to the proposal to turn over the telegraph system 
of the country to Government. He considers that a network of 
telegraphs extending to all the postal stations of the country, 
including the remote rural districts, would be found to involve 
an outlay for construction, maintenance, and working far be- 
yond anything contemplated by the advocates of the change, or 
the possibility of any remunerative return. In proof of this 
he mentions that of the gross receipts of his company, which 
last year amounted to 324,5372., three-fourths were taken at 15 
stations, 22 per cent. more at 77 stations, and only 3 per cent. 
at the remaining 1157 stations. In some instances, where 
stations have been already established, the average receipts 
during a year have not exceeded 10d. or 1s. per week, and the 
offices have had to be closed. If this be the case, it is suggested, 
even with places that were, to a certain degree, selected, what 
would be the result of an extension to 5000 or 10,000 stations, 
as has been proposed? As to the power of postmasters and 
tmistresses to act as telegraph clerks Mr. Grimston has no 
elief. Such clerks must commence young, “ and in practice it 
has been found that persons over twenty-five years of age 
learn the telegraph very slowly, and scarcely ever attain to 
thorough efficieney.” Moreover, the time of the post-office 
ple is already sufficiently occupied. The saving to be effected 
bythe entire system being under one management would, it is 
admitted be considerable, but this could be achieved by a fede- 
ration of the existing companies, and if Parliament would have 
acceded to such a federation, fixing at the sametime “a fair 
and reasonable tariff,” Mr. Grimston would have submitted a 


bill for the purpose years ago. 
MARITIME EXHIBITION AT HAVRE. 


An International Exhibition of articles belonging to naviga- 
tion in its widest sense is to be opened at Havre, on the Ist of 
July, 1868, and is to last till the following December. ‘This is 
intended to supply a want now felt at the International Exhibi- 
tion, which has not afforded a sufficient scope for displaying, 
testing, and comparing maritime articles to such an extent as 
would appear desirable. An Exhibition of that kind must be 
partly, if not wholly, held in open water, so as to enable full- 
size vessels to display their relative capabilities, to allow of 
direct comparison with regard to speed, steering qualities, and 
other important questions, which in International Exhibitions 
have hitberto only appeared upon paper or in diminutive models. 
An extensive site on the shore at Havre is already destined for 
this Exhibition, which will occupy a large area on land as well 
as the entire harbour accommodation available at that place. 
The objects of exhibition will be confined to articles connected 
with maritime pursuits, They will comprise all branches of 
civil engineering connected with harbours, docks, lighthouses, 
&c., all classes of marine engineering and shipbuilding, naviga- 
tion and fishing, raval armaments, sea forts, diving apparatus, 
submarine telegraphy.; in fact, everything connected directly 
with naval works and pursuits on rivers, lakes, and the sea. 
The Exbibition is to be international in every respect, and the 
exhibits are to be judged and prizes awarded by an international 
jury in the usual way. 

AMERICAN GUNS AND ENGLISH ARMOUR. 
To THe Epiror oF ENGINEERING. 

Si1r,—If I have hitherto refrained from exposing the hollow- 
ness of the ground of self-gratulation in which some of our 
artillerists have been indulging, in consequence of the alleged 
failure of the American 15 in. gun to pierce an 8in. plate, 
although that plate had previously been pierced by some of our 
guns not of the largest size, it is because I expected that some 
communications from America would deal with the question in 
& more authoritative manner than any English spectator could 
do. Isend you herewith an extract from the Yew York Army 
and Navy Journal, of the 10th instant, which perhaps you may 
think it useful to lay before your readers, and meanwhile per- 
mit me to express my conviction that the theories ‘so precipitately 
adopted with reference to the supposed inability af the 15 in. 
gun to pierce 8in. plates are wholly erroneous, and must be 
abandoned by all who wish to preserve any reputation for a 
sound acquaintance with such subjects. Theso-called American 
Mammoth powder is not the powder used in the American navy, 
and why was not the common 60 lb. charge of American navy 
powder employed? The powder used in the American navy is 
somewhat stronger than the English powder, and as much as 
100 1b. of Mammoth powder has been burnt in the 15 in. 
gun without damaging the gun at all. Why then were 
such small charges of powder used in the English experi- 
ments, and why were not chilled shot tried? One would almost 
imagine that the main purpose of the experimentalists was self- 
deception. Let chilled shot be used in the 15in. gun with 
heavy charpes of good powder, and it will be found that the shot 
will be projected with ease through a target representing the 
side of the strongest ironclad we have, whether built or building. 

lam, &c., 
VINDICATOR. 

















CANNEL GAs.—The residual products from cannel gas are 
always of but comparatively little walue. The Western Gas- 
light Company, who make only cannel gas at their works at 
Kensal-green, received during the period covered by their last 
report 110,9502 for gas and meter rental, and but 13,0702. for 
coke, tar, and other products. 

Waat Can 1t Be?—The Times’ Portsmouth correspondent 
Says: “One thing prepared for their lordships’ inspection jat 
Haslar Yard deserves special notice, This. was a composition 
for cleaning the bottoms of iron vessels when placed in dock. 
The present method of cleaning the bottom of an iron vessel is 
by the use of metal scrapers, with one of which a man ‘may 
clean about 8 square feet per day (working hours).; With the 
composition he would be enabled to clean off nearly 1000 ft., 
and with this advantage, all paint or composition on the face of 
the iron plates would be effectually removed without affectin 
the surfftce of the plates by scratching, as with the scraper, ati 
out of inequalities where'the scraper would be unable to acti" 





YARD LOCOMOTIVE; RHYMNEY IRON 
COMPANY. 


WE give, on the present and following pages, illustrations of 
a locomotive constructed for the purpose of superseding horse 
traction on the 3ft. gauge lines in and about the Rhymney 
Ironworks at Tredegar. The old tramways have steep inclines 
and short curves, the latter, in some cases, of but 17 ft. 6 in. 
radius to the centre of the way, and they are in the proverbially 
execrable condition of most tramways about ironworks, so 
bad, indeed, that Mr. Moyle, the engineer at Rhymney, has 
found the resistance to traction on what was (conventionally 
speaking) @level to be as great as G0lb. perton! The engine 
was made, from Mr. Moyle’s designs, at the Neath Abbey 
Ironworks, and has admirably answered the purpose for which 
it was intended. It has 8 in. cylinders, 16 in, stroke, four 
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coupled 2 ft. 8 in. wheels, and a two-wheeled bogie having wheels 
2ft. in diameter, The tyres, having no flanges, bear for a 
width of about 2in. upon the flat part of the trams, and they 
are seated on Mr. Bridges Adams’s springs, as now employed 
with much success on several lines in England and abroad, 
The bogie has two radius bars, as shown in plan, and of which 
the action will be readily understood. The boiler is generally 
worked to 60 1b., and if we take 501b. as the mean effective 
cylinder pressure, the tractive force would be 1600]b. The 
engine has not yet been weighed, but its adhesion is sufficient to 
work up this tractive power. ‘The boiler has 5.82 square feet: of 
firegrate, 19.7 square feet éf firebox surface, and 56 tubes 2¢ in. 
outside diameter, and presenting 163% square feet of surtace. 
The stoker has to divide and arrange the “trams” on the 
journey, and a steam brake is provided, therefore, upon the foot- 
plate. This is worked by an Sin. cylinder, the piston having 
about 6 in. stroke, and having the admission of steam regulated 
by a very small piston-valye, moved by a three-threaded screw 
and hand-wheel, and governing an opening only 33 in. in dia- 
meter. We shall probably give some further part!Culars of this 
little locomotive in our next number. 


RUSSIAN INDUSTRY. 

In the south of Russia, not far from the coast of the Sea ot 
Azof, and within a comparatively short distance from Odessa, a 
very extensive coal and ironstone district exists, which has been 
for many years past worked by the Russian Government, with 
the intention of opening it to the commerce of the world, and to 
create an extensive manufacture of iron in that locality, for 
which it is eminently fitted by nature. An important rai way, 
connecting the district with Odessa, is now in progress. The 
coal mines have been opened in several localities, and a large 
blast furnace, copied from Belgian models. and designs, with all 
the most modern accessories, such as coking ovens, hot-blast 
apparatus, &c,, have been erected in the vicinity of one of these 
coal-m| the ironstone being close by, in layers of great 
extent, in an easily accessible position. The coal found at 
this spot is of two kinds, viz., anthracite and bituminous, and 
both are of ‘very good quulity, the latter yielding an excellent 
gets of eoke, which, with the pure ores of the district, pro- 

uces a superior quality of iron, suitable for steel-making, 


foundry purposes, &c. 


Tae Anyssmntan Expxpi110Nn.—The new batteries of steel 
guns will fire a7 1b, shot. ‘The weight of each gun will not 
exceed 150 lby Twelve carriages, also of steel, for their equip- 
ment, are to be made in the Royal Carriage Department at 
Woolwich. . The weight of exch carriage without wheels will 
be jess than 1 cwt., and they will thus be available for trans- 
port’inr the most rugged and difficult pusses of the enemy’s 
country. 




















Tue Sutran’s First Ratpway JouRNEY IN TURKEY.— 
The Sultan’s first railway journey in his own dominions was a 
great success. The line from Rustchuk to Varna is about 120 
miles in length, and runs through some of the finest hill and 
wood sceuery of Bulgaria. His Highness left Rustchuk on the 
morning of the 6th ult., in a train consisting of nine carriages, 

inted white, and emblazoned with the star and crescent in 
white and gold. ‘The engine was also elaborately ornamented, 
and was in charge of an English driver, named Frank White. 
The imperial suite of 700 pergons, with their baggage, horses, 
&c., were conveyed to Varna in nine special trains, and no hitch 
of any kind occurred during: the journey. The Sultan has 
signified his intention of confegrjng the Order of the Osmanli on 
Mr. J. Trevor Barkley, who wag.in immediate charge of the im- 
perial train, and who has beettthost actively engaged for many 
years in forwarding railway enterprise in Eastern Europe. | 

A New Breecs-Loaprr.—A new rifle musket, 
the invention of Messrs. Carter and Edwards, has 
undergone an trial in competition with the 
Snider-Enfield rifle, with the following results:—The 
Snider rifle was fired two minutes, when 16 rounds 
were fired, 14'hits were made, and 34 points were 
obtained. Carter and Edwards's rifle was fired in the 
same time, 27 rounds, 24 hits, and 54 points. The 
object was a third-class target with a Wimbledon 
bull’s-eye. The superiority of the Carter and Edwards 
rifle over the Snider in rapidity of fire appears to be 
fully established, as the rifle, which is on the bolt 
system, cocks itself on the withdrawal of the car- 
tridge, The lock is entirely concealed, and the weapon 
is fired with a needle through the centre of the bolt. 
Another advantage, equally important, and also an 
entire novelty in small arms is—that a line or party 
of skirmishers, in the event of their being taken 
prisoners, or surrounded by the enemy at a disad- 
vantage, can, with a turn of a screw, take out the 
bolt and cast it away, leaving the arm as totally 
useless as the Armstrong field-gun without its vent- 
piece. For simplicity of construction it surpasses 
the Snider, as there are fewer springs. The inventors 
are fitting up a spacious manufactory in Birmingham 
to construct arms on their principle, in order to fulfil 
a large contract which they have entered into with a 
foreign Government. 

THE FLoripa anp CuBA CaBLE.—The Florida 
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f end of this cable was successfully laid on the 3rd of 
l gam, August, and the next day 20 miles were paid out and 
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uttached toa buoy in 130 fathoms water. ‘The cable 
fleet then sailing to Cuba, began to pay out from that 
end on the 6th, and continued to pay out on the 7th, 
until in the afternoon the buoy of the Florida end was 
reached. While the electricians on the fleet were pre- 
paring to splice the two ends at the buoy, the cable 
suddenly parted about half a mile east of the buoy, 
and the ends sank in the sea. On the 8th, 9th, and 
10th the vessels grappled without success to recover 
the lost end, and they were still grappling at last 
accounts. ‘The engineering operations connected with 
laying this cable are directed by Mr. F. C. Webb, the 
well-known telegraph engineer. 

New Bracgcrriars Bripcr.—It will be at least a 
year longer before this work is opened for traffic, and 

robably eighteen months before it is completely finished. The 
Times gives an oe account of the difficulties of getting in 
the piers, the caissons and other works tor which were long since 
described in Our own columns. 

Enouisu TENDERS ABROAD.—Messrs. Kitson, of Leeds, 
tendered a day or two since for the supply of wheels for tenders 
with Bessemer Steel tyres. Their tender was 22/. per wheel; 
Mr. E. Collins, of Derby, tendered at 17/. 8s. per wheel. The 
contract was let to M. Cabany, of Gand, at 14/. 10s. 6d. per 
wheel. A lot of tender axles in Bessemer cast steel was let at 
the same time tothe Impby St. Seurin Company at 4/. 19s. 2d. 
each. Messrs. Kitson, of Leeds, required 13/. per axle, and 
Mr. Collins, of Derby, 10/. 8s. per axle. : 

Tur Omnipu8Es.—The London General Omnibus Company's 
reports show that their traffic has not decreased on routes along 
which or near which railways have been- made. In the half 
year ending June 30th their 582 omnibuses carried 20,667,301 
passengers, and. ran 6,014,868 miles. The five days’ snow in 
the first week in January is estimated to have caused the loss 
of 72781. of traffic. , 

Tue CHassEproTs.—lIn a recent trial at Chalons, a peloton 
of French chasseurs-a-pied, who are specially drilled in rifle 
shooting, was made to advance towards the butts from 1000 to 
250 metres, firing their muzzle-loaders at discretion. ‘Ibe re- 
sult was, 14 to 15 per cent. of the bullets hit the target, while a 
peloton of infantry soldiers taken at random, and firing the 
Chassepots, lodged under the same circumstances, and within 
the same time, from 28 to 30 per cent. more bullets. It stands 
to reason, the arm never being raised or lowered to be loaded, 
the aim is less disturbed, the soldier remains more calm, and is 
pot in such a hurry. The question is how the wear and tear 
will tell on the plug and on the ammunition ; whether the india- 
rubber will effectually prevent the escape of gas, and will not 
deteriorate during the campaign, and whether the thin paper 
cartridges will stand rough transport. ‘The Prussians seem to 
have found very little difficulty in this respect during the last 
few days’ campaign. ‘Ihe fulminating se gp seems to give 
the greatest trouble. The Imperial Guard is provided with the 
new weapon, and so are the troops at Chal ns, but the French 
army to be thoroughly armed requires 5,600,000 on the lowest 
estimation. 

Foruicy Manuracrures.—Mr. B. Samuelson, M.P., who 
is engaged in the iron and engineering businesses, and has 
resided some years on the Continent, is about to visit France, 
Belgium, Germany, and Switzerland with a view to obtaining 
accurate information as to their industrial position, and espe- 
cially to their recent manufacturing progress, and the state of 
labour and instruction among them. 

ConvERTED Cast-1n0oN ORDNANCE.—Fourteen 32-pounder 
gnns have been sent from Chatham to Woolwich to be 
strengthened on Major Palliser’s plan. 
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TANK LOCOMOTIVE FOR THE 3Fr. GAUGE, RHYMNEY IRONWORKS. 
CONSTRUCTED AT THE NEATH ABBEY WORKS, FROM THE DESIGNS OF MR. WILLIAM MOYLE, ENGINEER TO THE RHYMNEY IRON CO, 
(For Description, see preceding Page.) 
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FRENCH MARINE ENGINES. 


M. Durvy pe Lome’s new system of marine 
engines, as introduced by him into the French navy, 
is not yet well understood in England, although fully 
explained here in our own columns, May 17th last— 
the first and, indeed, the only —— by which 
this remarkable system has yet been made known in 
this country. Since then we have published drawings 
of the engines of the Friedland in the Paris Exhibi- 
tion, but we are still constrained to repeat, in a mea- 
sure, what has already appeared, by engraving from 
some admirable tracings sent us by our friends, MM. 
Schneider et C**., of Creusot, who, as so many of our 
readers are aware, exhibit, at Paris, engines of the 
same size as, and of almost identical construction with, 
those of the Friedland. MM. Schneider’s engines are 
for the Ocean, and, like the Friedland’s, are rated as 
of 950 horse power, intended to work up to 4000. 
We may remark that the French horse power, of 
75 kilogrammemetres per second, or the lifting of 
165%1b. through one metre per second, falls a little 
short of the English standard, being 32,550 foot- 
pounds per minute, instead of 33,000. 

The French three-cylinder engines take their steam 
direct from the boiler into the centre cylinder only, 
and expand thence into the two contiguous cylinders, 
all three being of the same diameter, and having the 
same stroke of piston. It is an object, in expanding, 
to obtain as nearly as possible the same mean effective 
pressure per square inch in the three cylinders, and 
this is attained in M. Dupuy de Léme’s engines by 
regulating the point of cut-off and the angles of the 
three-throw cranks with respect to each other. So 
far from being equidistant from each other, as so 
many cursory observers have supposed, the cranks of 
M. Dupuy de Léme’s two expansive cylinders are 
but 90 deg. apart from each other, while that of the 
intermediate high-pressure cylinder is 135 deg. from 
either of the others. With 253lb. steam in the 
boilers, reduced to, say, 25 lb. at the middle cylinder, 
and cut off at five-sixths of the stroke, the steam is 
first expanded into one of the side cylinders and then 
into the other, and, when the back pressure on each of 
the three pistons is measured, it is found that the 
mean effective pressure upon the three pistons is prac- 
tically the same. 

The cylinders of the Friedland, Ocean, &c., are each 
822 in, in diameter (2.10 metres), and the stroke is 
4 ft. 34in. (1.30 metres); their normal speed is 5732 
turns per minute, or 492.6 ft. of piston. Ihe engines 
drive a four-bladed Mangin screw, 20 ft. in diameter, 
and having a pitch of 27 ft. 104 in., and, with a dis- 
placement of F200 tons, and 4000 horse-power indi- 
cated, M. Dupuy de Léme alleges, in a note to the 
Academy of Sciences, that the speed is about 144 
knots, or a little more than 16% statute miles an hour. 
The 7200 French tons are equal to 7087 English tons, 
and this would give a displacement co-efficient of 281, 
a result, we will undertake to say, never attained at 
the full-power trial of any sea-going ironclad ever con- 
structed. We called attention, more than a year ago 
(vol. i., p. 291), to M. Dupuy de Léme’s assertion, 
also, that the Solferino, with 1152 ft. of midship sec- 
tion, a displacement of 7020 tons, and only 3720 





horse-power, had gone 14 knots. Unless the science 
of shipbuilding, and that of marine-engine construc- 
tion, are far better applied in France than in England, 
we know such results as these to be impossible. 

In M. Dupuy de Léme’s engines, the steam 
reaches the middle cylinder through what in other en- 
gines would be the exhaust-port; and in our illustra- 
tions on pages 170 and 171, it is to be understood that 
the live steam enters the cylinder from the inside of the 
slide-valve, the exhaust being effected by the outer 
edges or ends of the valve. The steam, ietheomaeh 
on its way to the middle cylinder, passes around the 
two expansive — thus keeping them hot with 
steam of a much higher pressure than that worked 
within them. In the plan, the two steam-pipes will be 
seen, on either hand, at the extreme sides of the 
engine, one pipe bringing the steam from the forward 
and the other from the after boilers, the steam from 
both meeting within the slide-valve of the middle 
cylinder, after having traversed the jackets surround- 
ing the cylinders on either side. M. Dupuy de Lome 
prefers steam of 23 atmospheres, or 253 lb. pressure 
and this he superheats by 45 deg. above its normal 
temperature. 

The arrangement by which the valves. are packed, 
steam-tight at the top, will be seen in the drawings ; 
and it will be seen also that, although they have their 
live steam on the inside, the pressure, as in ordinary 
engines, is downward. The steam-ports are 5 ft. 44 in. 
long by 63 in. wide, M. Dupuy de Lome not preferring 
our system of double ports. The lap of the valve is, of 
course, to be looked for on the inner edges, where we 
should, in other engines, measure the exhaust lap, and 
it is 22in. on the valve of the middle cylinder and 
3} in. on the valves of the two expansive cylinders. 
The exhaust lap, measured on the outer edges, is 
nearly $in. on the middle cylinder, and is still less, 
hardly 4 in., on the outer cylinders. The whole motion 
of the valve is 173in., or more than one-third of the 
stroke of the pistons. The valves are worked by 
cranks in a shaft placed above, and geared to the 
crank-shaft by a pair of spur wheels, each 5 ft. 6} in. 
in diameter on their pitch lines. This mode of work- 
ing the valves has long been in favour with the 
French engineers, although it involves a considerably 
increased number of parts. If desired, of course a 
link motion might be worked from this second motion, 
as well as from the main crank-shaft. Mr. Sells, of 
Messrs. Maudslay, Sons, and Field’s, has, as is well 
known, improved upon the system of geared valve 
motion, so as to adjust readily the position of the 
upper wheel, with its valve-cranks, to admit of variable 
expansion, obtaining this, not by variable travel of the 
valve, as with the link, but with variable lead. 

The pipes on the tops of the cylinders, as shown in 
the plan, page 170, convey the steam from the 
middle cylinder to the side cylinders, and we. do. not 
understand that these pipes, which are of copper, and 
of large oval section—20 in. by 33 in.—are protected 
by felt or other covering. From the construction of 
the slide-valves, the steam from the middle cylinder 
enters the valves of the outside cylinders through 
their backs, instead of through a port in the cylinder 
face, as in the middle cylinder. ‘The exhaust takes 
place at the outer edges of the valves, in the same 
manner as in the middle cylinder, and the steam is 
discharged into an ordinary injection condenser. In 
the Friedland’s engines, in the Paris Exhibition, the 
steam is cut off at 84 per cent. of the stroke of the 
middle — and 78 per cent. of the other pistons, 
and we believe the same points of cut-off are main- 
tained in the engines of the Ocean, which we now 
illustrate. In other words, about five-sixths of a 
cylinder full of steam is expanded into the volume of 
two cylinders. In his later designs, M. Dupuy de 
Léme employs a surface-condenser and steam of a 
still higher pressure, and cuts off in the middle cylinder 
at one-half stroke; but even this will give but a four- 
fold expansion. 

It is, we conceive, a great defect of this French 
system that the expansion is invariable, and that the 
three cylinders cannot be made to work up steam, each 
on an emergency, as in chasing, or escaping, or 
ramming, of full boiler pressure, or nearly so. If, 
too, the ship is to work with half-boiler power, no ad- 
vantage can be taken of increased expansion, but the 
steam must be throttled, and the same rate of about 
two-and-a-half-fold expansion maintained. It is a 
somewhat complicated system, giving very little in 
return in the way of special advantage. In his note 
to the French Academy, M. Dupuy de Léme claims, 
however, for his system the following advantages : 

Ist. Economy of fuel. 

2nd. (which we will not spoil by translation.) 


Faculté de reculer la limite du nombre de tours qu’on 








peut obtenir pour les hélices sans engrenage multipli 
cateur. 

8rd. Almost complete statical equilibrium of the 
moving parts around the shaft, whatever the position 
or motions of the ship. 

The second claim, as if there was anything special 
in these engines that enabled them, more than all 
other direct-acting screw engines, to get up any re- 
quired speed of the screw without gearing, needs no 
examination, and we are only surprised that the 
director of naval material should have brought such a 
pretension before the savans of the Academy. Of the 
first claim to economy of fuel no evidence whatever 
is given, nor is any special economy inferable from 
the construction of the engine. Speaking generally 
of his three-cylinder engines, M. Dupuy de Léme 
states that their consumption of coal cannot be taken 
at more than 2.87 lb. of coal per indicated horse power 
per hour (making, as we have done, allowance for the 
French horse power of 32,550 foot-pounds). But 
even if this rate of consumption were reached, it is not 
remarkably low, nor is it quite clear, from the context 
that the director is not referring to some engines 
which he has designed, but which are not yet made, 
and in which higher steam, greater expansion, and 
surface-condensation are to be employed. In this 
case the estimated consumption would be anything 
but remarkable. As for almost complete statical sta- 
bility of the moving parts, engineers will form their 
own notions of its special value, supposing its exist- 
ence to be admitted. The claim smacks of a trans- 
cendentalism, in which we have known French gen- 
tlemen and engineers to indulge, before now, in other 
statements or investigations. 

We, in England, should say that these engines, only 
intended to work up to 4000 indicated horse power, 
were frightfully heavy. They weigh 415 French or 
nearly 409 English tons, as they stand, the boilers, 
superheaters, and chimney weighing 280 tons more, 
and the water in the boilers 115 tons. Look at Mr. 
Penn’s beautiful engines of 350 horse power, in the 
building below the Bridge of Jena. They weigh less 
than 74 tons as they stand, and are intended to work 
up to 2100 indicated horse power, or six times their 
nominal, whereas those of the Friedland are to work 
up to but four and a quarter times. Judged by Mr. 
Penn’s standard, the French engines are twice too 
heavy. 

Of course, none would begrudge their weight if we 
could believe M. Dupuy de Lome that they would 
drive a ship of 7087 tons displacement at 144 knots ; 
but we refuse to believe this, as we are convinced that 
it is utterly impossible and absurd. We had occasion 
to point out, last year, one or two specimens of the 
carelessness of the same gentleman in his statements 
made to the French Academy. In one he knocked a 
knot an hour off the reported speed of a British man- 
of-war, putting down the Agamemnon as a 10,4, knot 
ship on a trial where she made 11.243 knots. 

We have not received the particulars of the boilers 
of the French engines, but the four working at Paris, 
and which are half of the full complement, show that 
they have nothing extraordinary in their proportions. 

Some detailed dimensions will be found interesting, 
and these we subjoin, having taken them from the 
‘sth scale tracings before us. We have given the 
diameter of the cylinders as 82.68 in., and the stroke 
as 4ft. 3.18 in.; the steam ports as 5 ft. 44 in. long, 
and 63 in. wide, and the respective outside and inside 
laps of both valves. The cylinders and jackets both 
measure 2 in. thick, the double covers 1}in., and the 
valve bonnets 14in., so that there is no lack of iron. 
The piston is 15 in. thick, the plates being 14 in. The 
bed-plate is of great strength, as will be seen from the 
drawing. The front end of the cylinder, instead of 
being cast in, is made separate at the expense of an 
increased weight of aan. 

Both covers have manholes nearly 24 in. in diameter, 
with relief valves, not where they ought to be, at the 
bottom of the covers, but at the eentre. The piston- 
rods are each 6} in. in diameter, equal in section to a 
single rod of nearly 94in. The cross-head pin is 13 in. 
in diameter, and 14 in. long on the brasses. The guides 
are 93 in. wide on each side of the cross-head, but the 
length of guide-block is not shown in our drawings. 
The connecting-rods are 8 ft. 2in. long, or less than 
twice the length of the stroke. They are 84in. in 
diameter at the smallest, and 9#in. at the largest part. 
The cranks are 174 in. in diameter, and 17}in. long in 
the connecting-rod brasses; and the body of the shaft 
is of the same diameter, the four main bearings being 
from 32 inches to 39 inches long. ‘The two air-pumps, 
worked from the two outer cylinders, are formidable 
affairs, 11 ft. long overall, and contain, as shown, a 
234 in. ram, working through a stuffing-box in a par- 
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tition. The inlet and outlet area of the air-pump valves 
appears to be very liberal. 

The whole length of these engines, from the screw 
of the relief-valve to the end of the air-pump, is 
26 ft. 5$in., which is rather long for a 4 ft. 3in. 
stroke, with only an 8 ft. 2in. connecting rod. What 
do our marine-engine designers say to this ? 

The crank-shaft is connected to the screw-shaft by 
an universal joint, and we have little doubt that this is 
a useful provision, and one which ought to be made in 
every screw ship. 

We conclude our examination of M. Dupuy de 
Léme’s engines with the opinion that they are exces- 
sively heavy, and take up a great amount of room 
aboard ship; that they work with but a very moderate 
degree of expansion ; and that they are not adapted to 
variable work, such as assisting sail, on the one hand, 
or driving at extreme speed for short periods on the 
other. Their valve friction must be enormous, both 
because of the great total surface exposed, and from 
which the pressure cannot be relieved, and because of 
the great travel of the valves, amounting to nearly 
175 ft. per minute, or to almost the full piston speed 
of many an old-fashioned engine. Much fault, too, 
might be found with the details. The steam is let on 
to the cylinders, from the two sets of boilers, by sepa- 
rate valves, some 30 ft. apart. There appears to be 
no mode of working the engines by hand, at very slow 
speed, in manwuvring or working into port. The 
relief-valves are in the wrong place, although the 
cylinder covers are so strong that perhaps no amount 
of water in the cylinders could knock them off. One 
of the relief-valves is in the way of the connecting-rod 
end, and if removed a longer rod might have been got 
in. The valve motion is somewhat complicated, con- 
sidering that it is an invariable valve gear; but we 
will not dwell upon this. The great length and bulk 
of the air-pump casing are, we think, objectionable, 
and the packing of the air-pump ram in its division 
plate cannot be an easy matter. 

We can speak, however, in unqualified terms of 
praise of the workmanship of MM. Schneider et C*, 
as exemplified in these engines. Few English engineers, 
however they might, as we have done, disapprove of 
M. Dupuy x Léme’s designs, would find fault with 
their mechanical execution im the large engines of the 
Ocean. 





THE SOCIETY OF ENGINEERS. 


Tue letter of Mr. Fowler, the President of the 
Institution of Civil Engineers, which appears in an- 
other column, makes it more difficult than before to 
understand the opposition of the Institution to the 
grant of a charter to the Society of Engineers, and 
especially their further opposition to the registration 
of that Society under the Companies Act of 1862. In 
one part of his letter Mr. Fowler refers to his “ greatest 
“ professional sympathy” (and which we know to be 
as genuine as it is well known) with “ the Institution 
“ of Mechanical Engineers, and the other valuable in- 
* stitutions and associations connected with our pro- 
“fession established in different localities in Great 
“ Britain,” and he adds the hope that these associa- 
tions “ may be extended in number and importance.” 
And yet, in the same communication, the president 
refers to the “regret” felt by all in the profession, 
with whom he has conferred, “that an attempt should 
“have been made to establish a rival’ society to {the 
* Institution of Civil Engineers.” We must be par- 
doned for printing in italics the words “ established ” 
and “establish,” as we have done. The Society 
of Engineers is already established, as are all the 
other bodies and associations to which Mr. Fowler 
refers. It was established nearly fourteen years 
ago, and, so far as its professional character is 
concerned, it now has as absolute an existence as the 
Institution of Civil Engineers itself. We cannot ad- 
mit that it is any respect a rival to the Institution ; at 
least it is no more ; any one of the dozen other 
associations which Mr. Fowler wishes to see increased 
in number and importance. It requires no charter to 
“establish” it, being already established, and enjoying 
a singular publicity in the fact that the papers read at 
its meetings are published in the same woe that they 
are read. A charter, as in the case of that of the 
Institution of Civil Engineers, would enable the society 
to enforce the collection of subscriptions from de- 
linquent members, and to invest its funds in its own 
name, instead of in that of trustees or of the secretary. 
The rights conferred by a charter, such as that now 
sought by the Society, and such as that which the 
Institution already possesses, are less than those en- 
joyed by any single individual of full age in the realm ; 
or the charter of the Institution prevents it from 





holding property of more than a certain moderate 
annual value, whereas a tradesman could hold, if he 
could but acquire it, property of any value whatever. 
The Institution of Civil Engineers, of which Mr. 
Fowler is the honoured president, is the single repre- 
sentative body of the profession, and we believe it will 
always remain so. But it owes nothing of its position in 
public estimation to its possession of a charter giving 
the very moderate powers which it legally enjoys. 
Nor would the granting of such charters to every one 
of a dozen or twenty other engineering bodies in the 
least affect that position; for professional bodies are 
not estimated by their legal power of suing and being 
sued, but by the standing of their members individually, 
and by the value of their transactions. The opposi- 
tion of the Institution to the application of the younger 
but not less established and existing society for mode- 
rate and necessary powers can but do harm to the 
former by alienating much good feeling, while it is 
certain that in time the petition of the latter will be 
granted because of its very justice and reason. 








THE PARIS EXHIBITION. 

We have, in previous articles, compared the re- 
lative position of this country and other nations, as 
manifested at the great international display at 
Paris. With regard to the two first and most im- 
portant elements of modern industry, viz., coal and 
Iron, we have tried to point out wherein the strength 
and superiority still maintained by this country lies, 
and which are its weak points and the sources of 
danger threatening its future progress. We now pass 
to a third and equally important element of industry, 
viz., mechanical workmanship. Workmanship, in the 
sense we intend, is the sum of all the skill, accuracy, 
care, and observation which can be brought to bear 
upon the raw material, and which are actively em- 
ployed in their conversion into manufactured articles. 
In this sense, it includes scientific knowledge, design, 
manual skill, precision of tools and implements, division 
of labour, and that degree of honesty and care in the exe- 
cution of details which, in its ensemble, stamps the cha- 
racter and quality upon the finished article, and gives it 
its standing and merit in the eyes of those who are com- 
petent to judge. We have heard a great deal, since 
the opening of the Exhibition, about the equality of 
foreign workmanship to our own, and about superio- 
rity of scientific accomplishments and a rapid ascen- 
dency of foreign engineering in the great markets of 
the world. This is all very correct in a certain sense. 
Continental engineering has made very rapid progress 
in the last ten years, and particularly the manufac- 
tures of France—thanks to the introduction of the 
principles of free trade in that country —have 
made an astonishing stride since the last Exhibi- 
tion, or, to speak more precisely, since the conclusion 
of the treaty of commerce between England and 
France. But if we analyse the nature of that progress, 
what does it come to? Our neighbours have made 
great steps in advance, because they were sadly and 
incomparably behind us in every respect before they 
started upon the straight and open road of universal 
progress. They have since then advanced faster than 
we have, because they had the plain road before them, 
trodden and smoothed for them by our previous ex- 
perience, while we had to cut our way farther ahead into 
terra incognita, standing at the height of industrial 
civilisation, and striving onward into the boundless 
regions of the unknown. To compare absolute merits, 
we must make no kind of allowances for the history 
of the past. Let us look at the work produced, and 
at nothing else, and then we may say how the scale 
of merit turns.. Now, there are not such pieces 
of workmanship in the rest of the Exhibition 
as Mr. Penn’s engines, or Messrs. Platt Brothers’ 
spinning- machinery, or Mr. Whitworth’s tools. 
Continental makers do not even try to compare 
their productions with these, but they state that they 
are fully equal to the average of English engineers in 
quality of workmanship produced. This is another 
evasion of a fair comparison. Who is equal to the 
average of English engineering? Some few first-class 
firms who work with Mr. Whitworth’s tools and Mr. 
Penn’s foremen, or similar special means, as the case 
may be. We have no intention to deny that these 
few, the best of their kind in their respective coun- 
tries, and who form the exception rather than the 
rule, come up to the average of our workmanship 
with their very best productions; but how does the 
average of French or of German workmanship in 
machine-making compared with the average in this 
country? It is nowhere. A walk through the 
machinery gallery, if made with this single point 
of comparison in view, is sufficient to teach an 


| unmistakable lesson. There are the castings of 
the so-called “houses of second rank,” and 
there is the majority of the “first-class” too, 
badly moulded, rough in their surfaces, porous here 
and there, the planed surfaces with unequal uneven 
tool-marks, indicating the insufficient stiffness of the 
planing-machine cnupleied: there are all the small de- 
tails of fitter’s work done in a slip-shod style of 
tinkering, showing an insufficiency of attention to de- 
tails, absence of properly divided machine work, in- 
sufficiency of plant, poverty and want of enterprise in 
the first arrangement of mechanical workshops. The 
characteristic failing throughout the great Continental 
machine-makers is the want of precision of engineer’s 
tools. The idea of the limits of accuracy which is de- 
manded by engineers, and strictly fulfilled by tool- 
makers of Mr. Whitworth’s school, has not even yet 
been realised by the majority of mechanical engineers 
on the Continent; the application of cylindrical and 
hollow gauges throughout each machine-shop, such as 
is common in this country, is an exception on 
the Continent, and a set of Whitworth gauges is 
= a rarity in many an industrial district. Thees 
efects are not to be mended in a short space of 
time. You can no more raise the standard of accuracy, 
the amount of sense and care for correct measurement, 
in a generation of mechanics by any sudden act or 
innovation, than you can raise the average standard 
of cleanliness of a whole population by any immediate 
enactment. Our neighbours will have to learn from 
us for a while yet how work is to be done; they will, 
above all, do well to keep more strictly and more 
exclusively to first-class English tools for attaining 
the means of reaching an accuracy and precision for 
which, at present, even the power of judgment is 
often wanting amongt them, and which they can never 
attain without resorting to the same succession of 
means and aids which have been successfully gathered 
at a previous period in this country, and the aceu- 
mulation of which now forms a working stock un- 
rivalled by any other industrial community, and un- 
attainable by any other, without our assistance, in 
anything like reasonable time. 











THE ENGINE TRIALS AT BILLAN- 
COURT. 

Tue trials of portable engines at the Paris Exhibition 
took place on Monday and Tuesday, the 16th and 
27th inst. Seven French engines were entered for 
competition, of from 5 to 6 horse power, and of the usual 
horizontal type, except one small one of 3 horse power, 
which had a vertical boiler. 

The peculiar features of these engines were small 
heating surface and great pressure, the latter being 
about 100 to 120 lb. per square inch. The number of 
revolutions per minute were much less than English 
manufacturers generally allow for similar powers, say, 
for French makers’ engines 100 to 110 against English 
140 to 150. 


The brakes cones by the French are constructed 


of soft wood blocks attached to two thin steel straps, 
the ends of which terminate in two screws, which are 
passed through a wood lever, the lever being screwed 
up against the bottom of the fly-wheel in order to 
get the necessary gripe thereon. To the end of this 
lever was attached the weight, the range of rise and 
fall being limited by two stop-pins. ‘The action of 
these brakes was imperfect, as the moment the fly- 
wheel is greased down falls the weight to the ground, 
or rather to the point fixed by the lower stop-pin. The 
French engines were all loaded to exactly their 
nominal horse power, and some of them did a fair 
average duty, but we doubt very much, if they were 
employed in some foreign countries where bad coal or 
wood is the only fuel obtainable, if they would de- 
velop even their nominal horse power, while English 
engines work very satisfactorily under such circum- 
stances. We believe that, had the weight been 
doubled, the French engines would have shown no 
satisfactory results. , 
The English competitors were Ransomes and Sims, 
Marshall and Sons, and Tuxford, with the Allen engine. 
Ransomes employed a brake consisting of a strap, to 
which were fastened hard wood blocks, the ends of the 
strap being united by right and left hand screws to 
obtain the necessary pressure on the fly-wheel. The 
weight was onset from a point above the horizon- 
tal centre line of the crank-shaft, so that it (the weight) 
should always be at a constant distance from the centre. 
At the opposite side of the fly-wheel a spring balance 
was attached to the strap, the bottom of the balance 
being attached to a point near the ground. The 





spring balance was an index, showing any variation 
which took place in the friction of the brake-strap or 
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the flywheel, and enabled the load to be accurate! 
adjusted to the required speed. In making any cal- 
cation, of course the weight on the spring balance 
must be deducted from the load on the opposite side. 
The brake used by Messrs. Marshall and by Messrs. 
Tuxford was defective in principle, and not provided 
with any exact register of the load sustained. 

We give herewith a ealculation of the amount of 
coal consumed, per horse power per hour, by Messrs. 
Ransomes and Sims’s engine,-some time since illus- 
trated in our* ; and although French coal was 
used, it will be seen that the result was equal, if 
not superior, to ‘that lately obtained at Bury. Much 
having been said about these French trials, it will be 
interesting to know how very nearly two trials, one 
with French and the other with Welsh coal, agree. 

With the exception ofthe firms we have mentioned, 
no others competed at the Billaneourt trials. 

es and 'Sims’s 10 horse able expansion engine, 
vate 10 in. single pic ag, erga . 
Allotted quantity of Charlerai coal 100 kilogs. 
wood ie ao 
eo A a 
38.6,, (as registered by 
spring balance). 


gas” 
Commtetweight ...  ... 
Nett load «. wis ool ie 1134", 
Radius at which load was suspended, 80 centimetres; equals 
5.026 metres circumference . 
Total revolutions ssé 30,227 
Time run ... an odd «.. 8h. ¥2 min. 80 sec. 
Mean revolutions per second .., 2.612 
2.612 * 5.026 x 113.4 : 
76 kilogrammemetres— 19.849 force de chevaux, 
Wood reckoned at half its weight of coal; therefore total quan- 
tity of coal used 103.5 kilos. 
Coal per hour, 32.204 kilos. 
Consumption eae = 1.62 kilos. per force de cheval per hour. 


The above data give, according to the English standard, 3.59 lb. 
per horse power per hour. 











THE SOCIETY OF ENGINEERS. 
To tHe Eprror or ENGINEERING. 

Srk,—In your number of Eneterrine of the 16th 
instant, I observe in the leading article, under the head 
of “The Society of Engineers,” you express the 
opinion that the opposition of the Institution of Civil 
Woguicers to the Society of Engineers for a royal 
charter cannot have had my sanction as president. 

I cannot accept the compliment you intend to pay 
me, but on the contrary I feel it proper to assure you 
that I entirely concurred with the council of the Insti- 
tution (who were unanimous) in the course they took 
in this matter. 

Numerous members of the profession have spoken 
to me on the subject (including members of the Insti- 
tution, of seyeral of the other societies you enume- 
rate, and of the Society of Engineers itself), and one 
and all have expressed their regret that an attempt 
should have been made to establish a rival society to 
the Institution of Civil Engineers. 

I believe nothing would be more injurious to the 
members of our profession in the position which they 
justly occupy before. the world dhan the success of 
such an attempt, and I trust, in the interests of the 
profession, it will not be repeated. ' 

Personally I entertain, as is well known, the greatest 
professional sympathy for the Institution of Mechani- 
cal Engineers (of which I have long been a member), 


and for the other valuable institutions and associations | fi 


connected with our profession established in different 
localities of Great Britain, many of whose most dis- 
tineuis!.ed members are also honoured members of 
tne Institution of Civil Engineers. 1 hope that such 
associations will be extended in number and import- 
ance; but I have little doubt that I fairly represent 
the sentiments of these important bodies when I say 
that they attach the greatest value to the existence of 
a society which, like the Institution of Civil En- 
gineers, has long been recognised by the profession 
and the public as the single representative of the pro- 
fession, and that they consider its permanent mainten- 
ance in that position of vital importance to our 
common interests. 
I remain, your obedient Servant, 
A Joun Fow er, 
President of the Institution of Civil Engineers, 
2, Queen-square-place, Westminster, 
August 26, 1867. 








SupMARINE Capies.—At the last meeting of the share- 
holders of the Submarine Telegraph Company, in answer to a 
question, it was stated that the cables were damaged by ships’ 
anchors, and owing to the improved haulage anchor power of 
ships, vessels could now anchor up to 70 fathoms, while ormerly 
they would not attempt more than 16 fathoms. Therefore the 
only thing the company could do was to make the cables better 
and stronger. 





ADJUSTIBLE ECCENTRICS. 

To tHe Eprror or ENGINEERING. 
Srr,—Seeing in your paper of July 26th a plan of shifting 
eccentric, by Messrs. Ruston, Proctor and Co., brings to mind 
a plan designed by myself nearly two years ago. I send you 
herewith a tracing of the valve motion, as applied to a small 





The principle is, of course, that of Dodd’s applied to a 


engine. 
the traverse of a valve- 


return crank, which is slotted to allow 
in. 
’ I am, Sir, with respect, 
J. H. Prrx1n. 
Akron, Ohio, U.S., August 13, 1867. 
[ We saw, the other day, the same plan as Mr. Pitkin’s in use 
at the Rhyinney Ironworks, where Mr. Moyle, the engineer of 
the works, had applied it to one of the mill engines.—Eb. E. ] 








PORTSMOUTH FLOATING BRIDGE. 
To THe Eprror or ENGINEERING. 

Srr,—Onur attention has been drawn toa letter in your im- 
pression of August 23rd, dated from 18, London-street, City, 
complaining that Messrs. James Watt and Co., the constructors 
of the engines, have not received the credit due to them in the 
— of the bridge given in EncrnzeRine of the previous 
week. 

In simply supplying the drawings for publication, without 
comualae dit wot y bee Pom it advisable to make them the 
medium for advertisement. 

The facts of the case are simply as follows: Some six or 
seven firms, of which ours was one, were invited to submit 
designs and tenders for the construction of the bridge, and as we 
do not manufacture steam-engines, we asked Messrs. Watt to 
furnish us with a tender and suggestions for the machinery. 
These designs were handed to Mr. F. H. Trevithick, C.E., to 
report upon, and our tender and design, with certain modifica- 
tions, were ultimately .accepted, and in due course we gave 
Messrs. Watt the order for the engines. Messrs. Watt and Co. 
originally suggested to us direct-acting oscillating engines and 
tubular iuinn but horizontal engines and flue boilers were used, 
and have answered admirably. The hull of the bridge was 
built in all important features as originally proposed by our 
rm. 

We are, Sir, yours obediently, 

Barking-road, E., LrEwIs AND STOCKWELL. 

London, August 29, 1867. 





To Tue Eprror or ENGINEERING. 

Str,—My attention having been called to your number of the 
16th inst., in which you give engravings and description of the 
floating bridge connecting Portsmouth with Gosport, I was sur- 
prised to find only the contractor’s names mentioned in connexion 
with the matter; and as this is rather unusual when publishing 
drawings of Bry works, I think it only justice to others to 
inform you that the bridge was designed by and constructed 
from drawings supplied or approved by Mr. Frederick H. Trevi- 
thick, the company’s engineer, and that the engines, boilers, 
and the whole of the chain-wheel and prow lifting machinery 
Mee made by Messrs. James Watt and Co., of London and 

0. 

Owing to Mr. Trevithick’s absence from England, I deem it to 
be my duty to trouble you with the foregoing, having been 
employed by him as his assistant in preparing the drawings and 
superintending the construction of this work. 

I remain, Sir, yours faithfully, 
WituraM Tisov. 
27, Great pone ote Westminster, S.W., 
ugust, 1867, 








Tue Pactric Coast,—The Chilian Government have made 
great preparations for constructing fortifications, in anticipation 
of another visit from the Spanish fleet. ‘The Peruvian fleet is 
wintering at Coquimbo. The Chamber of Deputies have voted 

000,000. for the construction of docks for commercial and 


defensive purposes. 





ce. 


THE STEAM-DREDGER GREENORE. 

WE give, on page 178, engravings of the tery steam 
dredger Greenore, built by Messrs. Simons and Co., of the Lon- 
don Works, Renfrew, for the Commissioners of the Government 
Works, at Carlingford Lough, Ireland. The Greenore was 
completed in April last, and in that month she steamed from 







the Clyde to Carlingford Lough, with her bucket ladder in its 
working positi behaved very well in a gale which she 
encountered: ing the Channel, and she made on her 
tripan ‘miles per hour. 


w the general arrangement of the vessel, 
sions are as follows: 


; t. 
Length ... we 157 


ei hiold ... .. 8 
ly built of iron, and divided into four water- 
tight. compart: ‘and the main framing for carrying the 
upper works is d, to stand the various strains to which 
it is subjected. » Apair of horizontal condensing marine engines 
are arranged! to*work the dredging buckets or the twin pro- 
pellers, as may be required. f 

The iron 'bucketladder is 90 ft. in length, and weighs 64 tons 
when the buckéts-are at work. It is diagonally braced to stiffen 
it when at worls'in deep water and in a rough sea. In ordinary 
working, fourteetitbuckets are discharged per minute into the 
barges m ) on either side of the dredger. The hoisting- 
barrel, ‘with its ‘chain-blocks and connexions for raising and 
lowering the la@der, weighs 15 tons, and the hand-levers are 
convenientlyerrahged for one man to work. The various 
métions for moving thie vessel ahead, astern, and athwartship 
are provided with different speeds, and are driven by friction 
gearing. 

The main gearing for working the buckets is also worked by 
a large bevel-whreel placed in the engine-room, and fitted with 
an adjustable friction centre, so as to prevent accidents in case 
of an excessive strain being thrown on the buckets. The upper 
tumbler is four-sided, and is provided with Bessemer steel bars 
firmly fixed. The bucket bucks are also of Bessemer steel. 
The lower tumbler is five-sided, and has the end flanges formed 
so as to guide the buckets and prevent them from overriding when 
side-dredging is being performed. The flanges also prevent the 
large boulders from getting on the tumbler bows. A four-sided 
lower tumbler fitted with side.cutting knives and D pieces to 
catch between the links has been tried, but this form of tumbler 
did not appear to work so well as the larger five-sided one, not 
clearing itself so well of the boulders. 

A powerful bow crab winch is fixed on deck for keeping the 
vessel up to the cutting face, and a similar crab is fixed at the 
stern, ‘The engine-room. is supplied with the necessary indi- 
cators, gauges, counter, and telegraph from captain to engineer. 

As the Greenore has stormy weather to contend with, her 
machinery is designed so that a great portion of its weight is 
placed as low in the vessel as possible, so as to balance the upper 

and stiffen her. Independent donkey-engines drive the 

w and stern-crabs, and work bilge — in connexion with 
the various compartments of the vessel in case of a leakage. 
The cabin for crew is comfortably fitted with sleeping-berths, 
lockers, &¢., for each man, a separate cabin being provided for 
the master and engineer. 

The operation which the Greenore is now carrying out, viz., 
entting Carlingford bar, is rather a formidable undertaking. 
The work has to be done in an exposed situation, the bar being 
in the open sea, in the British Channel, and the water is seldom 
smooth, whilst the tide runs with considerable force. 

The bar consists principally of stiff blue clay, intermixed with 
a large proportion of boulder stones, many of them much larger 
than the buckets. ‘These boulders are pushed forward by the 
lower tumbler, forming a mound in front of the cut, and occa~ 
sionally some of these ange stones are brought up between the 
buckets, resting on the links of the bucket-chain, when they are 
lifted out by the crane on deck. It is intended that the large 
boulders should be raised by divers, such stones being much too 
large for the buckets to lift, although each bucket has a capacity 
of 9 cubic feet. 

One steam-hopper barge of 200 tons burthen, and two hopper 
barges without power, each of 120 tons burthen, attend the 
Greenore to remove the dredged material and drop it in deep 
water. The larger barge can be filled in less than an hour in 
ordinary’ circumstances. 

Owing to the unusually exposed position of the work, the 
moorings to hold the dredger when in action have to be very 
strong and heavy. They consist of powerful head and stern 
and four side anchors, all firmly secured. When the sea gets so 
rough as to drag her auchors and prevent dredging, the pro- 
pellers are connected, the ww 2 let go (with buoys attached), 
and the dredger steams to a sheltered part of the lough until, 
the ‘Weather moderating, she can again steam to the bar, pick 
up her peering and recommence operations. 

The channel to be cut through the bar is about a mile in 
length’ by 600 ft. wide, and it is to be deepened from 8 ft. to 
21 ft. at low water. Owing to the rise and fall of the tides, a 
part of the excavation will be done in 37 ft. water. The works 
are carried on by the Carlingford Lough Commissioners, under 
the able superintendence of Mr. James Barton, C.E., of Dun- 
dalk, and Mr. R. Hickson, the resident engineer, with assistants. 

The Greenore was built to the order of the commissioners by 
Wm. Simons and Co., and it appears to be well proportioned to 
its work. The buckets fill well into the stiff clay, and a vas 
amount of stuff has been raised from the bar, besides a number 
of large’ boulders, such as we believe it has not been before 
attempted to remove by dredging. The operations are pushed 
on day and night when the weather is suitable; and notwith- 
standing the unfavourable conditions under which the work is 
being executed, and although it was only begun this summer, 
several thousand tons of material have been already removed 
from the bar. © 
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Isptan RAmWAys.—The Great Indian Peninsula Railwa 
Company has a eo on revenue account for the half 
year ended the 80th of June of 1,060,000/, against expenses 
#0 480,000 The dividend will be in excess of 
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DREDGING-MACHINE, OF 60 H.P. 


CONSTRUCTED BY MESSRS. W. SIMONS AND CO., ENGINEERS, RENFREW, N.B 
(For Description, see preceding Page.) 
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IRON CATTLE TRUCK FOR THE BELGIAN RAILWAYS: 


PARIS EXHIBITION. 


CONSTRUCTED BY THE COMPAGNIE BELGE, BRUSSELS : M. CHARLES EVRARD, ENGINEER. 
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Tne Compagnie Belge, manufacturers of general machinery, 
locomotive, and rolling stock, exhibit amongst their other rail- 
way plant a ten-ton goods or cattle truck, of which we now give 
drawings. Fig. 1 is a half elevation and half section; Fig. 2, a 
oy 2 and Figs. 3 and 4, a section and end view respectively. 

n its general dimensions and arrangement it corresponds ex- 
actly with similar ‘vehicles in use on the Belgian states rail- 
ways; but, with the exception of an oak flooring, it is con- 
structed entirely of iron. The body is formed of panels of 
sheet iron, riveted on the outer side to angle and channel irons, 
which latter surround the body of the truck in single lengths. 
A door is placed on each of the four sides, those at the end 
being hung on hinges, whilst the others are carried on small 
rollers, as seen in Fig. 1. An inclined plane is placed at each 
end of the truck to facilitate the ingress and egress of cattle, 
and the hinges to which the doors are hung are arranged to 
adapt themselves to the varying positions of the plane. 

There are four sets of fixed louvres in each side of the truck 
(Fig. 1). which can be covered either partially or altogether from 
the outside by sheet iron slides, which work in gruoves, and 
are moved by the handles shown in elevation, 

The frame is formed of two longitudinal chanuel irons, con- 
nected by cross beams of an I section, a judicious arrangement 
of gusset and stiffening pieces removing the necessity of any cross 
bracing. Brackets are riveted to the outside of the longitudinal 
frames, to which the body of the truck is secured, and the struc- 
ture is mounted upon dise wheels furnished with Bessemer steel 
axles. On referring to Fig. 2, it will be seen that the draw- 
hooks are connected with a central frame, which runs along the 
whole Jength ot the truck, and is rivetted by gusset-plates to 
the end framing. This forms a central support for the planking, 
and takes the place of draw-bar and springs. The total weight 
of the vehicie is a little over 6 tons, and nearly a ton lighter 
than a similar truck constructed in wood. ; 








_ Huncary.—Very large purchases of wheat have been made 
in Hungary this year te supply the wants of. other of 
Europe; and this state.of affairs has had the effect of directing 
attention tothe local transport facilities available. The Danube 
Steam Navigation has a very large plant, and it could on 
the Danube and the Save nearly 750,000 qrs. of. wheat in four 
months. At the same time the regularity of these services de- 
pends on the level of the waters in the two rivers; and it is in 
the highest degree important to multiply railways to unite 
Hungary to the ports of the Adriatic, as well as to the centre of 
Europe. A line from Buda to Fiume, passing vid Agram, is 
expected to be soon put in adjudication. 








fi 


Hi 


PERMANENT WAY ACCOUNTS. 

Tue tabular statements relating to the permanent- 
way accounts of nine of our principal railways which 
we publish this week have been carefully compiled by 
Mr. R. Price Williams from the 0 wap reports, and 
from other direct information officially supplied him by 
the chief authorities of the different railways. They 
show in a concise and clear form the cost per mile per 
annum of each particular item usually included in the 
accounts under the head of ‘ Maintenance of Way,” 
“Works,” “Stations,” &c., during the half-years end- 
ing June and December, 1866; at the same time they 
complete a long series of similar tables previously com- 
piled by Mr. R. Price Williams, and extending over a 
period of exactly twenty years, a period which, in the 
history of our railway system, carries us back to the 
very early times of its infancy, when, according to Mr. 
R. Price Williams’s showing, our half-yearly railway 
accounts were innocent even of the mention of such 
items as “ renewals of way,” which figure so conspicu- 
ously in these Tables. . 

Comparing these Tables with those of the nineteen preceding 
years, it will be observed that the cost per mile is nigher in 
nearly all the various items of permanent-way charges. That 
this is in some measure attributable to the general advance 
which has recently taken — in the rate of wages is extremely 
probable. We are disposed, however, to attribute the chief cause 
of this to the more destructive effects upon the rails due 
to the increased amount and speed of the Cc. 

Taking the London and North-Western ‘Tables first, it-will be 
noticed that the cost per mile of the aggregate. permanent way 
eharges for the December half year stands at. « higher figure 
than has ever previously been attained in a period of twenty 
years. Notwithstanding the items of maintenance.and renewal 
of way are no longer. shown separately in the published half- 
yearly returns of the company (which, we think, is much to be 
regretted, inasmuch as the absence of these details makes a 
comparison with similar charges on the other railways more 
difficult), it is easy to see from the fact of the cost per mile of 
maintenance alone so largely exceeding .the cost of maintenance 
and renewal combined during the preceding years, and froin its 
still more largely exceeding the average cost of these two items 
during a period of fourteen years, that a very considerable ex- 
penditure has occurred in renewals during the year, while its gross 
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tonnage is increasing at the rate of a million tons a year. We fear 
that its expenditure in renewals, instead of having arrived at 
its average, as is supposed, is destined to increase even ina 
still more rapid ratio, unless, indeed, recourse is had to a more 
durable material, such as steel, for its rails. The renewal debt, 
we notice, is sensibly decreasing by means of the amount annually 
set aside for the purpose of wiping it off, 12,000/. having been 
specially appropriated. last- year for this purpose. We a 
observe charges upon capital to the amount of 8834/. for im- 
provement: of permanent way, which makes the total char 
upon capital for that purpose up to the end of the year 971,013/. 

The North-Eastern Railway still maintains its pre-eminence 
as the least expensively maintained of our principal railways. 
More than usual, however, appears to have been spent during the 
last year in ‘‘ maintenance and renewals,” the average for a pre- 
vious period of thirteen years being 172/. per mile per annum, 
while for each of the half-years they amount to 161/ and 178i. 
per mile respectively, with an almost equal mileage maintained, 
and a considerably larger annual tonnage than the London and 
North-Western. Its total permanent-way charges, including 
renewals, &c., for the last year, are fully two-thirds less than 
those of the latter railway, while, during a period of eighteen 
and a half years, the average comparative cost per mile for 
these charges is still more disproportionate in the ratio of 
2111. to 3702. per mile. Possibly the fact of a considerable portion 
of the North-Eastern mileage being composed of purely mineral 
lines may in some measure explain this great disparity ; and pos- 
sibly the curious fact mentioned by its consulting engiueer, Mr. T. 
E. Harrison, that the plate-layers in the northern districts doa 
great deal nore work than those in the south, may also have 
something to do with it. There can be no question, however, us 
to the fact of its being the much more economically maintained 
line of the two, aad we should be glad to have some explanation 
of the reason. _. 

On the Midland, where, as on the London and South-Western, 
“ Maintenance of Way ” and “ Works” appear under one head, 
the cost per mile for the June and December half-years figures 
at 1391. and 154/. respectively, the average during a period of 
twenty years being only 115/. per mile; similarly, “ renewals of 
way,” which fering a Leg--y period of eighteen and a half 
years have averaged only 85/. per mile, we observe, cost this 
year 117/. and 104/, per mile, and bear significant testimony both 
to increased cost of “maintenance” and the extent to which 
renewals of way have been going on, the actual length renewed, 
according to the engineer Mr. Crossley’s report, being upwards of 
65 miles, or nearly double the average m renewed during 
the last eighteen years. 

‘ — (Continued on page 181.) 
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MAINTENANCE AND ) RENEWAL OF PERMANENT WAY, &c.—Half-Years ending June and Dec. 1866. 








LonpDoN AND Norra- WESTERN ‘Ratuway. 


Nortu-EAsTern RAILway. 





June, 1866. 


December, 1866, 


June, 1866. 


December, 1866. 


Mipianp Raitway. 
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| maintained. 
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otal per mile 
per annum. 

| Miles 
_ maintained. 





Maintenance of Way: 
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Staff and other Charges 
Works of Line 
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5,134,481 
5,384,369 


10, 518, 850 











| Rate per mile 





$s .|3. 
gee) 3 | 
Pm | be e 
2 PAE as Fi 
a eon ae “8 
Saical ¢£ | 
= 
| £ | | 
190,475) | 309 73) 
‘a pe | 30,456 
9,347 15) 82 9244) 
27,849 45 36 | 11,098; 
* 947 | ... | 87 } 72) 
38,557 63) 432 | $2,780 


267,175 
8000 
5346 § 


280,521 


267,175 | 483) ... 
14, 447 


8000 
~~ 87,688 


+ 5846 





5,478,843 


5,639,470 | .. 


11,118,313 


| 8,091,748 








119,330 
80,842 


150,172 
119,330 





0519 


38,852) .. 


8,944, 659 


10397428) .. 





per annum. 
otal per mile 


per annum. 


December, 1866, 








maintained. 
Total per mile 
‘per annum. 
Miles 
| maintained. 





» | 


zm |" 


12073] 37,044 











2. 

PY ee 

=: v4 . @ 

Se} 6 |B 

8 sg 
£ 






151,218 
21,667 


172,880 


Nil. 


9,019,190 





per annum. 
Total ver mile 
per annum, 


Cost 
Rate per mile 











82,981 





122,866 





... | 151,213} 250 
12073] *332 





2,680,059 |... 
3,640,106 | .. 








6,82 320, 165 














9,836,022 














£ £ 
mer 164 

“Bou” | “'s 
16,863 | 44 





89,885 





: _ee 
i Gai fh 
Ne 





216 








216 
104 





320 








* Garston and Widnes Harbour omitted. 


¢ Renewals since 1865, chiefly included in maintenance ; 
8000/. in December, however, set aside from Revenue to wipe off debt. 

















4000/. in June half, and 





t Materials used in repairs and renewals, 
§ Canal Repairs omitted, 
|| Set aside for whole year. 


§ Works of Line included in Maintenance of Way. 
se 112, _ pares Telegraph Maintenance, 1550/. omitted. 
do. do. 15021. 
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Great Nortuern Rariway. 


LANCASHIRE AND YORKSHIRE RAILWAY. 
































December, 1866. 







































































































































































June, 1866. December, 1866. June, 1866, December, 1866. 

Maintenance of Way: £ £ £ £ s | £ £\£ 
Wages ‘ 55,820 51,863 187 18,738 19,402) 24.263 127] ... 
Materials . ses ose oe nm 6,083 i: a | 127 

Staff and other Charges 869 948 3 ° ooo =| 8,221 17| 144 

Works of Line = ° . ( a7it es 7,420 8,327 43| 187 

67 t 597) 
Stations and Station Works 14,939 14,908 54 28,139 ase $60) 9,118 a7 234 
Total 71,628 67,719 64,674 61,102) ... .| 44,929 |... | 234 
Renewals of W ay . 11,881 19,661 28,908 87,049) ... 40,594 . | 212 
Total 83,509 87,880 | a 93,582 98,151| . | 85,523 | 446 
a t (67) t (597) 3 7 
193,582 98,151 : | 

Maintenance 71,628 67,719 pr 44,929 | 234) ... 
Renewals (set aside for) 12,000 24,000 87 60,073 | 318 = 
_ —— — 12,680 |* 66) 61 

~ 49,469 _ 45,180 , = 

Reserve a 

Charged to Capital... ove we | 12, "680 

Train Mileage, Passengers... 2,152,615 ase east 1,719,128 1,844,741) . . 

Goods ‘i 877, 180} 836,643 |2,369,758 2, 688, 150} je. 
Total 8,029,796 sve [8,019,663 | ,., 4,088,886] 458 532,891| 4,209,845 
Tonnage, Goods .., r] a : Sa iL, 111,681 11, 101,302! me 
Minerals ... 5 1,099,396] *** /1,266,77 = 
Total — es ai ne 18,211,027| ... \3,868, oa ie wa. 18,895,770 
Ww orks of Line ine Inde dd in Metntenens 0 of Way, &e. Norwich and Spald itted. 
t Staff and other charges included in Maintenance of Way, eer enateatian pp te to pov tal. ae 
aot _ Sours Eastern Rar WAY. _Loxpox, BriaHtox, AnD Sours Coast I RalLway. MANCHESTER, SHEFFIELD, & LINCOLNSHIRE RAIL. 
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Materials gi % . | 165 5,675 11,342 1731f§| 11) “97 

Staff and other Charges mm ie 664 906 6) 171 1,417 71,404 1,176 | 8} 105 
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— — — 
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Renewals of Way ... 17,697 16,637 9,436 6,704 9,893 |, 65 
ainadyae init — 
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Tonnage, Goods and Minerals ry m . wail ben 611,346 | 652,720 sew 12,098,927 | ane | a 
* 55,089 charged. + 56, — share ¢ 8191 materials 
1,949 Harbours omitted. 1,274 Harbours omitted. less 2516 ballast cr. cr. old materials, 
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AVERAGE COST PER MILE PER ANNUM OF MAINTENANCE OF WAY, WORKS, AND RENEWALS OF WAY, 
DURING A PERIOD OF YEARS. 


of Way, Es timated Mileage Renewed, Estimated 


Annual Expenditure and Mileage Renewed during a period of Years. 
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£2,162,927 
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The cost per mile of the permanent-way charges on the 
London and South-Western Railway in both balf-years is also, 
we find, proportionately high when compared with the average 
of previous years, ‘‘ Maintenance of Way and Works” figuring 
in the Tables for 2097. and 187/. per mile respectively, as against 
1701, the average cost during a period of seventeen years. 
Renewals of way appear during the December half-year at about 
the average of the last twelve and a half years, viz., 717. per 
mile, and somewhat below this in the first half-year. The total 
cost of the permanent-way charges, including “ station works,” 
&e., amounts, however, to 313/. and 315/. per mile respectively, 
which is considerably in excess of the twenty years’ average for 
those charges. 

The Great Northern.—The permanent-way Tables for this 
line bear unmistakable evidence that no efforts are wanting and 
no means denied to keep up this severely worked line in its pro- 
verbially first-rate condition. In the report of the chief en- 
gineer, Mr. Johnson, M. Inst. C.E., to the directors of that rail- 
way, it is stated that “‘renewals of way” to the extent of 
423 single miles (including 5 miles of steel rails) have been re- 
laid during the year. ‘This, although largely in excess of the 
average annual mileage relaid in the eleven previous years, is still 
somewhat below what Mr. Johnson, during a discussion at the 
Institution of Civil Engineers, estimated would be required. He 
there stated eight years to be the average life of a rail on the 
main‘portion of that line; this would give 61 single miles (} of the 
243 double miles maintained) to be replaced annually, which is 
nearly double the 32.21 miles given in the Tables as the average 
annual mileage renewed in the eleven previous years. The 
conviction, we believe, is gradually forcing itself upon the minds 
of the directors that nothing short of the entire substitution of 
steel rails on the present overtasked portion of their main line 
will have any appreciable effect in reducing the present large 
annual expenditure in renewals of way, which roundly re- 
presents a dividend of just 1} per cent. on the 64 millions of 
original and A B share capital of the company. It is a notice- 
able fact that the cost of “ maintenance of way” on this railway 
is considerably below that ofall the other railways, with the single 
exception of the Manchester, Sheffield, ‘and Lincolnshire, and 
that it has preserved this uniformly moderate character from 
1862 -down to the present time. A period, it should ‘be 
mentioned, from which the energetic and thorough administra- 
tion of its present chief engineer dates. The cost of maintenance 
of way had then reached 1542. per mile, it has since steadily 
and rapidly decreased to 115/. per mile, and with the more 
extensive adoption of steel rails on the most severely worked 
portions of the line we are satisfied the average cost of 
maintenance is destined to fall yet lower. 

Lancashire and Yorkshire—Among our railways there is, 
considering its mileage, probably no more severely worked line 
than the Lancashire and Yorkshire. With a very heavy goods and 
mineral traffic, increasing latterly at the rate of a million tons in 
three years, with an equally large and important passenger traffic, 
plying among the great industrial centres of Lancashire and York- 
shire, and partaking more than perhaps any other line out of 
London, of the characteristics of the omnibus traffic of our 
metropolitan railways, with its frequent trains, constant stop- 
pages, and excessive use of brake power, the wear and tear of 
the permanent way, as might naturally be anticipated, is propor- 
tionately high, and we are accordingly prepared to find, during 
the last year, that the cost of renewal averaged 309/. and 2121. 
per mile in the respective half-years, and that the large sum of 
99,7581. has been devoted to the renewal of probably about 75 
miles of single line, the cost of renewals during a previous 
period of eighteen years averaged only 162/. per mile. ‘The cost 
of maintenance alone, as on the Great Northern, is exceedingly 
low as compared with some of the metropolitan lines. 

The cost of maintenance of way both on the South-Eastern 
and London and Brighton appears to be exceptionally high this 
year when compared with tie Great Northern, North-Kastern, 
and Lancashire and Yorkshire lines, thé London and Brighton, 
more pmo y heading the list with its 1927. per mile. ‘The 
cost of renewals is, however, proportionately low, and may in 
some way serve to account for the difference. The cost of 
renewals in both half-years were very uniform on the South- 
Eastern, although rather above the average of a period of seven- 
teen years. The total permanent-way charges are also in both 
cases very much in excess of the average of the last twenty years. 

Manchester, Sheffield, and Lincolnshire.—The cost per mile 
per annum of the aggregate permanent-way charges on this 
railway is much below that of any year since 1862, and yet 
considerably above the average of the last twenty years; and 
the same remark applies to ‘* renewals,” which are still more in 
excess of tlie average of the last eleven yeurs. Considering the 
extent of its mileage, its large and increasing traffic, and-the ad- 
mirable running order in which this railway is always main- 
tained, the only remarkable feature counected with it is, how it 
can all be done at so comparatively small a cost. 

The second Table gives, in a condensed form, the average 
annual cost per mile, during a period of years, of the two all- 
important items in every permauent-way aceount, viz., “ main- 
tenance of way,” and “renewals of way,” the addition of “ works 
of line,” in combination with maintenance of way in column 3, 
had been rendered necessary as a means of comparison with 
these charges in the Midland and London and South-Western 
accounts, where they appear in that form; similarly column 
No. 4, showing the combined cost of maintenance and renewal 
of way, and column No. 5, showing the average cost of main- 
tenance of way and works and renewals of way, have been pre- 
pared with a view to affording the means of comparison with 
the North-Eastern permanent-way accounts, where the materials 
used in “ renewals” are included in “ maintenance of way,” and 
also as affording a means of comparison with those of the London 
and North-Western, where, as we have before stated, they have 
recently ceased to make any distinction between ‘ maintenance 
of way” and “ renewals,” the reason assigned for this change 
being, we believe, that a period of general average has been ar- 
rived at, which renders such a distinction no longer necessary, 

It is to be much regretted that a little more uniformity in the 
mode of keeping the per t-way accounts does not exist; it 
could, we feel certain, be easily arrived at by a very little con- 
certed action among the different railway engineers, to whom, 

of ‘ 








as affording a more ready and simple means of comparing the 





relative expenditure on their respective lines, it would, after all, 
be of the chief advantage, at the same time supplying the much 
wanted materials for a valuable and reliable record of the pro- 
gressive growth and development of one of the most interesting 
and important branches of our railway economy. 

The tabular statement, however, which to the railway share- 
holder will have most interest, will probably be that showing 
the total separate and collective expenditure in renewals of way 
which has occurred on each of the respective railways frou the 
earliest period when there is any record of ‘ renewals of way.” 
From it we gather that in the short space of twenty years no less a 
sum than sIX AND A HALF MILLIONS STERLING has 
swallowed up in reconstructing at least 4693 single miles‘of the 
worn-out portions of these nine railways, a length equivalent to 
fully one-third of the existing double mileage maintained by 
these railways, taken out and entirely replaced with new 
materials, without any interruption or disturbance of the 
traffic, and further requiring in its reconstruction something like 
560,000 tons of iron rails and 280,000 tons of chairs. Towards 
this large amount the London and North-Western alone con- 
tributes a third, and the 2,152,0002. it has expended represents 
about 1500 miles of single line entirely renewed. 

The North-Eastern, with an almost equal mileage and a con- 
siderably larger annual tonnage than the London and North- 
Western, follows next with its 950,000/.; the Midland, with a 
much smaller mileage, next contributing the same amount very 
nearly; while the Lancashire and Yorkshire, with only a third 
of the mileage of the North-Eastern, with its quota of 900,740/ 
exactly, makes a good fourth. 

The Great Northern and South-Eastern appear next for nearly 
half a million each, followed, at a great distance in point of 
amount, by the London and South-Western, with its long 
mileage of 554} miles, and the mysterious-looking figures, 
333,1112., or very nearly a third of a million, The balance is 
accounted for by the amounts for renewals on the London and 
Brighton and Manchester and Sheffield railways. 

If we suppose the cost of renewals in future years to amount 
at least to the average of the last twenty years (and we think 
we could readily show that not only ~it will do so, but most 
certainly very considerably exceed this average, the renewals of 
way on the Lancashire and Yorkshire in the last year alone 
being 75 miles, on the Midland 65 miles, and the estimated re- 
newals on the Great Northern 61 miles, in each case just twice the 
average annual mileage renewed during the last eighteen years), 
assuming, however, the cost of future renewals merely sustain 
the past average, it follows that the London and North-Western 
will annually have to provide for renewing something like 79 
miles of single line, at an average expenditure of 110,0002, which 
expenditure, if it could be in any way dispensed with, would be 
quite sufficient to pay a dividend of nearly a half per cent. per 
annum on its immense ordinary share capital of 29,820,604/. 
The North-Eastern, unparallelled as it is among our railways 
for the econdnical administration of its permanent way, would 
have to provide an annual amount of 61,292/., which, if 
applied in the same way, would enrich the ordinary share divi- 
dends to the extent of between } to 4 per cent. per annum. 

The Midland, to renew its 85 miles annually, will have to 
provide an annual sum of 48,885/., just sufficient to pay 4 per 
cent. per annum onits ordinary 10,246,012/ consolidated stock. 
While the Great Northern ordinary shareholders ought to be 
very contented indeed if, during the next eight years, they are 
not called upon to contribute more than is just sufficient to rela 
the average 32.21 miles of single line, which figures in the table 
at the estimated expenditure of 45,0882. annually, which, 
modest as the amount is, just represents } per cent. annually 
on the whole amount of its ordinary and A and B stock of 
6,517,2651, a 

Altogether, the aggregate renewals on these nine prinicipal 
railways will, looking merely to the experience of the past, re- 
quire an expenditure of nearly 400,000/. annum in renewin, 
of about 300 miles of railway, a length of line which woui 
reach continuously from London to Newcastle, entirely broken 
up, removed, and reconstructed in the course of a single year. 


The mileage annually renewed on the 12,600 miles we now have 
in this country may be safely estimated at twice what we have 
here given for the nine railways; taking it therefore at 600 miles 
(which would make the average life of a rail a little over 30 
years), this would necessitate an annual expenditure of 840,0002,, 
in laying down about 72,000 tons of new rails and 36,000 tons 
of chairs. 

The question naturally suggests itself whether this enormous 
expenditure, now annually required to make good the effects of 
the wear and tear of our permanent way, and notably to the 
rail itself, cannot in some way be mitigated, and to a great extent 
done away with, by the substitution of a more durable material 
for the present iron rail, such, in fact, as steel rails have proved 
themselves to be. The great difference between the price of the 
iron and steel rail is, we are aware, the one chief obstacle which 
at present, prevents their more general adoption on all our 
main lines of railway. We are disposed to think, however, 
that a very little consideration of the subject will show that on 
all the railways referred to the entire renewals of the main lines 
at least, with steel rails, might be so financially arranged an 
provided for as not to operate against the interest of the exist- 
ing shareholders, while it will certainly act to the great advan- 
tage, both to the future shareholders and tothe sate and more 
economical working of the traffic. Our limits, however, will 
uot admit of further reference to this important of the 
question, and we shall therefore make it the subject of a further 
notice. 








SINGLE-CYLINDER Marine Enoines,—The American en- 
gineers have generally insisted that their fy aged marine 
engines seldom or never stop on the centre, But we see in 
the Scientific American an illustration and description of a 
hydraulic iack for getting the cranks off their centres, It is 
pees by the a Ho engineer of the Pacific Mail 

teamship Company, Mr. W. H. Vanderbilt, a near relative, we 


caer of the well-known ‘“‘ Commodore” Vanderbilt, bb of the 
very st owners of steam shipping property in erica. 
We Pans ty that Mr. : 

centres. 


anderbilt has had his single 





engines sticking on th 
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ARTERIAL DRAINAGE AND OUTFALLS. 
To Tne Eprror or ENGINEERING. 


Srm,—As far as I am aware, the subject of arterial drainage 
and outfalls has not yet been brought under your notice so as 
to obtain for it a place in your journal, which a question of such 
very great national importance and professional interest to the 
engineer is entitled to. I therefore beg permission to offer a 
few remarks upon the subject, as I have taken special interest 
in it, and am in a position to promote the adoption of a system 
hereafter described, which must prove beneficial to those who 
will avail themselves of it. 

This matter refers simply to the improvement by deepening, 
widening, and straightening of rivers and the prevention of 
floods in districts under their influence, especially where under- 
ground pipe drainage and open ditches have been so extensively 
carried out as to inundate valley lands by overcharging the 
rivers, this evil being considerably on the increase as these im- 
provements are made. me ; : 

For many years past the difficulties in the way of improving 
rivers, so as to increase their discharge, have been so numerous 
as to totally put a stop to any attempt at producing a better 
state of things. The difficulties were these: persons owning 
lands on the course of a river, who might be desirous of re- 
claiming them from floods, could be entirely prevented from so 
doing by the ——— of a single owner of even a small piece 
of land, either by prohibiting any one from cutting a channel 
for the river through his property or not allowing it to be 
diverted, or by mulcting in heavy damages those who flooded 
his lands by improving their own. In addition to this, there 
were no provisions by which lands, if it was possible to improve 
them, could be taxed in an equitable manner, so that they 
should be rated in proportion to the benefit conferred upon 
them, or for the recovery of the rates. The only means of 
instituting a definite power for these purposes were resorting to 
Parliament in every special case, although in many instances 
the area being small, and the expenditure on works probably 
light, the area would be incapable of bearing the great addi- 
tional cost of an Act. 

It should be understood that I refer chiefly to the dealing with 
tributary rivers and streams in agricultural districts; and the 
most suitable cases are those which intersect wide flat valleys, 
these valleys being always the most injured by floods. The 
treatment of large rivers, such as the main arteries of the country, 
by deepening and straightening them, is far too extensive a 
question to be taken into consideration at present, although 
much good might be done in preventing floods and more eflici- 
ently draining the lands dependent upon them ; but, besides the 
magnitude and cost of the necessary works, there are numerous 
complicated interests, such as navigations, fisheries, &c., which 
render the subject much too difficult to be dealt with. 

The well-known Act of 23 Henry VIII., cap. 5, which consti- 
tuted the present commissions of sewers, was the nearegt approach 
to the formation of drainage districts ; but its jurisdiction does not 
extend beyond the limits of the flowing or level of the tide, and 
is only operative on sea-boards ard tidal rivers. There are at 
present in sixteen counties os commissions in existence ; 
some are effectively and usefully worked, others are of scarcely 
any value, and none have power to raise money to execute ex- 
tensive works, or to extend their areas of jurisdiction so as to in- 
clude upland rivers. The commissions, which they hold from 
the crown have no longer duration than ten years when they 
are renewable, and they consequently cannot raise money bene- 
ficially for so short a period. : F 

In 1861, the Land Beslenge Act was passed, and it has since 
been put into operation. In the first part of this Act, the Act of 
23 Henry VIII., above referred to, is incorporated and extended, 
defining the duties of the commissioners, and giving them 
greater power to execute works, raise money, levy rates, and set 
out boundaries to drainage areas ; and there ts the same provision 
for appointing commissionsers under the old law. ; 

Part 2 of the Act provides for the appointment of elective 
drainage boards, which are to be elected yearly, and imply a 
more popular system than under a Commission of Sewers. 

These boards have the same powers, and the jurisdictions are 
determined in the same manner, as under Part 1 of the Act. 

The Act is put into operation, whether for the lst or 2nd 
Part being at the option by the owners of land in a valley or 
marsh district, who present a memorial to the Inclosure Com- 
missioners for England and Wales, who send an inspector to the 
locality to hold meetings and hear all those who are interested in 
the matter. He then examines the proposed boundaries, and 
reports accordingly. Upon the Inclosure Commissioners’ approval 
they report to a Secretary of State, and, under the Ist Part of 
the Act, a commission of sewers is granted by the Crown, or, 
under the 2nd Part, the Inclosure Commissioners issue @ pro- 
visional order, which is confirmed oy Parliament. re 

The average cost of procuring the power of the Act, in either 
case, has hitherto not exceeded 502, a 

There have been already twenty districts formed, comprising 
about 65,000 acres, in the counties of Brecon, Cheshire, Gloucester, 
Hereforé, Merioneth, Norfolk, Northampton, Nottingham, Ox- 
ford, Somerset, Worcester, and York. The areas of the dis- 
tricts vary from 600 to 11,000 acres, and in those cases which 
have been completed, and may be said to form a fair criterion, 
the rates to liquidate the cost have varied from 4s. to 10s. per 
acre annually ; and the results have been most satisfactory, in 
some cases benefiting the lands by as much as 100 per cent. of 
their former value. ; ; 

In order to constitute any combined system of arterial drain- 
age, legislative provisions must always form an important con- 
sideration, because such can only be carried out by those means 
which give the majority of landowners the power to determine 
upon and execute, under certain conditions, such works as may 
be necessary for the benefit of all whose lands lie within the 
area, and to tax all in proportion as their lands may be im- 


ved. 
PThe national importance of the adoption of such a system may 
be inferred from what has been already stated respecting the 
facilities afforded for the improvement, both directly and in- 
directly, of land, aud for making it more productive a valuable. 
One can scarcely take up a newspaper this season without seein 
that if Proven hem mostly of clayey soil, had been drained 


letter, late] F nara relating to Lord St. Germans’s estate, 
gives a illustration. 

The interest attached to the subject in an engineering point 
of view is that it affords a wide field of occupation for the pro- 
fession, and the results to be attained woul | be commercially 
profitable, and do great good. 

If { may be allowed, I will quote two cases of arterial drainage, 
the works of which I have recently completed. They are ac- 
complished by different methods, one by gravitation and the 
other by pumping. The gradients of the bottom of the river in 
the former case are as follows: 











~~ Length. Gradients. | Width of Bottom. Slopes. 
chains. ft. Outlet intoa tidal 
40 | lin 586 8 | river. 
243 1 ,, 3007 8 
36 | «1 1558 6 |¢ lbtol 
31 | 1., 1300 | 4 | 


This work will be extended in the course of time. The part 
of the river adjoining the tidal river into which it is discharged 
is embanked on both sides, so that neither the mecting of the 
up-country water with the tide, nor the tide itself, will for the 
future cause any flood over the lands. Provision is made to 
drain off rain oad spring water from within the banks, as well 
as to let flood water in, and keep it there to irrigate the lands, 
and let it out at pleasure. These are all pasture lands, and 
consist of a retentive clay soil. ‘The rates vary from 4s. to 10s. 
anacre, The area comprises about 1400 acres, and the catch- 
ment basin 123 square miles. The benefits arising from the 
straightening and deepening have been felt far above the limits 
of the jurisdiction, by lessening the duration of floods, the new 
river taking off the water as fast as it descends from the upper 
country. Cattle were feeding, last autumn, for two months 
later than they could possibly have done before the river was 
altered. 

The other case to which I refer, that of pumping the area, is 
a district containing about 1100 acres, and 2500 acres of water- 
shed. Itconsists of a marsh, partly of peat and partly of ooze 
and sand ; it is surrounded for one half the distance by a raised 
stream and a lake, and the other half by sand-hills and high 
land, yielding a great quantity of water. Three arterial drains 
were cut, which meet one leading to the pumping engines. The 
following are the lengths, gradients, and widths, all having 
slopes of 1} to 1, except where slips have rendered flatter ones 
necessary. 











Length. | Gradient. Width of Bottom. 
chains. ft. 

15 level 6 

(leading to engines)| 

41 1 in 2000 4 

54 1 ,, 2314 4 

55 1 ,, 2640 4 

33 1 ,, 2000 3 

28 1 ,, 2640 3 





The pump employed is an Appold centrifugal, worked by 
combined low-pressure engines, by Easton, Amos and Sons. 
The average lift is 6 ft., and the power 18 horse power nominal. 
The depth of entting in the drains varied from 4 ft. to 8 ft. 
The greater part of the marsh produced rushes, flags, and 
water-weeds of all kinds, which are fast disappearing, and good 
grass coming up in their place. The plough has already been 
at work, and crops of oats are growing where formerly snipe, 
geese, and gulls alone could find rest for the soles of their feet. 
It is estimated that the whole 1100 acres wiil be more than 
doubled in value, and the rates will not exceed 6s. or 7s. per 
acre. The cost has been about 4500/. 

These two cases, although totally different in their position, 
mode of treatment, and other circumstances, equally prove to 
what an extent the country would be benefited were the system 
which I wish to advocate carried out toa greater extent, and 
there are thousands of acres of Jand now useless which would 
be rendered equally and perhaps more valuable. ‘They also 
show that a proportionate benefit may be derived from the im- 
provement of small areas, as wellas from that of large ones. 

Referring again to the legislative powers necessary for the 
purposes ot a combined system of agricultural drainage, it is 
required that all which are called ‘‘ sewers laws” should be in- 
quired into and consolidated. Sewers were originally open or 
closed drains in the country, for taking off flood, rain, and spring 
waters, and also ,in towns, where the drains were open and 
rarely covered; but of late years the term has been om 
almost exclusively, to denote drains for the removal of town 
sewage ; and as this description of drainage has received its due 
attention from the legislature, agricultural drainage ought also 
to be put in an equally good position, and should have well de- 
fined laws for its regulation. 

I send you herewith a copy of my paper on the Land Drain- 
age Act, 1861, which was written in 1865, at the request of the 
cvuncil of the Bath and West of England Agricultural Society. 

It is intended to amend the Land Drainage Act in the next 
session of Parliament, to increase its efficiency. 

{ am, Sir, faithfully yours, 
Ricwarp B. GRANTHAM. 

22, Whitehall-place, S.W., August 29, 1867. 








Tae CLeveLanp Iron Trape.—The tone of this trade has 
slightly improved. A good deal of iron is being shipped for 
French, Belgian, and Baltic ports, both by steamers and sailing 
vessels. Some of the makers have large stocks, but these are 
being gradually reduced. ‘Ihe local foundries are pretty well 
employed, some on Egyptian and Australian railway castings, 
and others on chairs for India. A few orders have been received 
for pipes. Shipments of rails to Russia continue active, as most 
of the orders have to be executed before the navigation closes for 
the year. 

Mx. James Howarp.—We see in the Scientific American 
@ straightforward ana able letter from Mr. James Howard, of 
Bedford, upon the vicious policy of the American tariff laws. 





better crops would have been obtained. Mr. Bailey Denton’s 





May it help to open the eyes of our American cousins. 


THE RICHARDSON PROCESS. 
To Tue Eprror or ENGINEERING. 


Srr,—I observe your comment at the foot of my letter pub- 
lished in your columns last week. It is not atalllikely that you 
should, therefore I do not expect. that you will, give me credit 
for having destroyed the eieentel conclusions formerly pub- 
lished in your pages, by my merely citing an assemblage of ets 
which are clearly opposed thereto. 

Nevertheless, although you do not now admit by verbal ex- 

ression that the “ Richardson process” is no Re Phenol of 

ssemer’s patent, of December, 1855, yet in a tacit way you 
endeavour to get out of your original charges by asserting that 
the “ process was carried out at Dowlais, in exactly the same 

‘ manner as now practised by Richardson some years ago, but, 
“we believe, subsequent to Mr. Bessemer’s patent.” As well 
you might say that Mr. Menelaus’s experiments anticipated, and 
therefore invalidated Richardson’s patent. How is it that if Mr. 

Menelaus had ever conducted his experiments in a manner like 
unto that process concerning which I have written, that he did rot 
obtain results similar to what Richardson has derived, bearing, in 
mind, of course, certain differences of degree in treatment, but 
not in principle or mode, that might probably be necessary on 
account of the differences of the chemical conditions of the 
ores used at Dowlais compared to the Scotch pig used at the 
Glasgow Iron Company's works ? 

There can be no. doubt that if the experiments made at 
Dowlais had been successful in effecting the same thing which 
Mr. Richardson has done, that is to say, if iron had ever been 
produced by it in quantity, and without any of those drawbacks 
which would prevent it from becoming commercially profitable, 
that the process would still be in use there; it is known, how- 
ever, there were practical difficulties in the way, and therefore 
the experiments were not continued. 

What the hitch was I have no doubt you will know, and in 
justice to both the claims of Mr. Menelaus, as well as Mr. 
Richardson, I ask you, now that you are engaged in publishing 
some papers on the Dowlais Works (a most fitting opportunity), 
to ascertain and benefit your readers by explaining to them why 
the experiments on “ pneumatic puddling” there were stopped, 
and wherein they failed. If Sir John Guest’s successors had 
obtained results, such as Mr. Richardson has effected, wherein 
the cost of producing malleable iron is so much lessened, should 
we then have found Mr. Menelaus at the recent meeting of the 
Institution of Mechanical Engineers, at Paris, deploring to so 
great an extent the defects and troubles belonging to the old 
and barbarous process of puddling still in use ? 

As far as the argument you have used goes, if it be worth 
anything, then all I can say is that Mr. Bessemer’s process was 
clearly enough anticipated by Mr. Richardson, which you, how- 
ever, would not like to admit. Nevertheless, the fact is that 
Mr. Richardson had conducted experiments, and had produced 
metal analogous to Bessemer’s, many years before Mr. Bessemer 
had applied himself to that great line of chemical and mechanical 
investigation in which he has so signally triumphed. Now, Sir, 
if the one process has been anticipated, and the patent for it 
thereby rendered invalid, has not the other been equally so? 

A few other remarks, and I have for the present finished. I 
ask you what has been held in our supreme courts in all the 
more recent litigations concerning patents as the effect of mere 
experiments, particularly if such were unsatisfactory, or even 
the pre-existence of similar specifications unpractised, as antici- 
pating and therefore invalidating the granting of patents for a 
ene as nearly similar as may be, but which hes been in other 

ands subsequently carried out to give commercial advantages ? 
Antecedents of such a nature, it is well known, do not affect the 
validity of a subsequent patent for a process producing successful 
issues. There is not a competent solicitor in the three king- 
doms that would sanction your argument. If your conclusions 
are correct, why was not Young’s patent held bad on account of 
what Reichenbach and others had done and written beforehand, 
on account of the specifications of Lord Dundonald, or Jean 
Baptiste Mollerat, of Thophil Anton Wilhelm, or the Count de 
ae or Du Buisson, or the alleged discovery of Jesse 
isher 

What the law recognises is, in the language of Vice-Chan- 
cellor Stuart, “ The inventor, and discoverer who finds out and 
introduces a manufacture which supplies the market for useful 
and economical purposes with an article which was previously 
little more than the or tof a ” Tron, of course, 
is no museum ornament or curiosity; but certainly such speci- 
mens, if any, that have hitherto been obtained by the “ pneumatic 
process” which, you allege, were not com ally used, and 
must therefore be, in the language of an eminent lawyer, on that 
very account of no other value than that of a “‘museum orna- 
ment.” Paraffin was only a chemical curiosity prior to Young’s 
process; equally so the metal produced by the ‘Richardson 

rocess” is as much dependent upon the process itself as the 
ormer; and since no process for producing such metal with 
profit before was known, it is equally certain in one case as in 
the other that the process isa novelty. 

The great practical value of the “* Richardson process,” if the 
experiments mean anything, is evident, and shortl we shall 
have the benefit of knowing how it fares in one of the largest 
works this side the Border. 

_ It would be idle for me here to cite other cases wherein a 
similar construction has been given to the law; besides your own 
words, without any further —— of mine, if they are logi- 
cally looked at, convict you of having consigned yourself to an 
argument which cannot be substantiated. I trust I may not 
have occasion to trouble you with a further letter on this sabject, 
and, in conclusion, I only ask that you will cast aside your 
bias, and reason only upon facts on both sides, 

Very truly yours, 
St. Joun Vincent Day. 

Chambers, 166, Buchanan-street, Glasgow, 

August 28, 1867. 

[We had no intention of abandoning, as our correspondent 
supposes, our distinct opinion that the “ Ri process” is 
a direct infringement of Mr. Bessemer’s it, of December 
1855. The facts having been given on both sides, it will now 
be better to leave the settlement of the question to other tribu- 





Ep. E 





yaaa least cares to maintain his rights.— 
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Ave. 30, 1867.] 
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it RECENT PATENTS. 


following specifications of completed patents 
ee “al dated within the year 1866; and that year 
should be given in ordering them, at the annexed 
prices, from the Great Seal Patent Office, Chancery- 


™tNo 3346, 10d.) Thomas Walker and Thomas 
Ferdinand Walker, of Oxford-street, Birmingham, 
atent improvements in the construction of apparatus 
or taking soundings, these improvements consisting 
in arranging the details so that the adjustment of the 
indicating fingers to the starting-point is facilitated. 
It is also proposed to introduce a short length of rope 
between the weight for causing the descent of the ap- 
paratus and the apparatus itself, so that the vanes of 
the instruments may not be affected by the disturbance 
of the water caused by the descending weight. 

(No. 3352, 10d.) Timothy Whitby, of Wellesley- 
road, patents a complicated. kind of cary 6 yw , 
consisting of a number of chilled cast-iron blocks held 
in position by wrought-iron plates bent to § curves, 
these curved plates ee the chilled blocks. 
We think that, if Mr. Whitby had ever seen any of 
the armour-plated target practice at Shoeburyness, he 
would not have patented his system of armour- 


lating. 

. (No. 3354, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Aimé Victor 
Olivier, of Rue St. Sebastien, Paris, methods of burn- 
ing pulverulent substances, such as iron pyrites, &c. 
According to these plans, the substance to be burnt is 
placed upon a grate in a furnace, which is made air- 
tight; and air is then forced in above the grate, and 
caused to force its way down through the matcrial to 
be burnt. The material is to be ignited from below, 
so that combustion may gradually take place in the 
opposite direction to the current of air. i 

(No. 3357, 1s.) Charles Langley, of Greenwich, 
patents various plans of constructing war-ships, forts, 
guns, and armour, and also methods of working ships 
and guns. The patent embraces twenty “claims,” 
which would require more space to describe than we 
can afford here; but we may mention that, amongst 
other matters, they include making vessels with move- 
able “ prows” which can be withdrawn or sheathed 
by hydraulic power, and forming masts so that they 
are self-supporting and have room within them for 
working the sails and yards. 

(No. 3365, 10d.) William Rowan, of Belfast, 
patents an arrangement of flax-cleaning machinery, in 
which the fibres are passed successively through pairs 
of holding and cleaning rollers, the former being 
fluted, and the latter being provided with open bar or 
ribs, which gear into each other like the teeth of spar 
wheels. The alternate bars of some of the cleaning 
rollers are provided with teeth like buckle pins. An 
arrangement for separating the tow from the dust 
and woody particles, or “ boon,” is also included in the 
patent. 

(No. 3368, 1s. 2d.) James Howard, of Bedford, 
— as a communication from James Shorkley 

arsh, of Lewisburg, U.S., some improvements in the 
construction of mowing and reaping machines. The 
details of construction embraced in this patent could 
scarcely be described without the aid of drawings: 
they include methods of adjusting the angle of the 
finger and cutter bars, and altering the height of cut 
through the action of the drag bar; mounting the 
raking apparatus of two-wheeled reaping-machines on 
the grain platform ; and arrangements for balancing 
the hinged rake bars. 

(No. 3371, 8d.) William Clark, of 53, Chancery- 
lane, patents, as the agent of Claude Moret and Felix 
Raux, of 29, Boulevart St. Martin, Paris, an arrange- 
ment of apparatus for producing a draught in furnaces 
and purifying the olen: the products of combustion 
being, according to these plans, pumped out of the 
furnace flues and caused to pass first through about 
8in. of water and thus up through wet coke con- 
tained in a suitable vessel. 

(No. 3376, 10d.) Henry Goodfellow, of Madeley, 
patents a combined clay-grinding and pugging mill, the 
apparatus being so arranged that the ground materials 
are delivered direct from the grinding machinery to 
the pug-mill beneath, and the cost for labour incurred 
under the ordinary system, by the materials being 
wheeled from the grinding-machines to the heaps pm 
then back to the pug-mill, is thus avoided. 

(No. 3389, 10d.) Joseph Rodgers, of Hunslet, 
near Leeds, patents various methods of making strap 

S, pulleys, cones, and “ glazers” of wrought iron, 
the object being to obtain greater strength and light- 
hess than when cast iron is employed. We believe 





that a considerable number of pulleys made on Mr. 
Rodgers’s plans are already in use. 

(No. 3395, 2s.) Thomas Brown Jordan, of South 
Lambeth, and John Darlington, of Moorgate-street- 
chambers, patent various arrangements of boring and 
mining machinery worked by hydraulic power. This 
specification will be of interest to many engineers 
using boring machinery; but it would be impossible 
to describe the various arrangements claimed, here. 

(No. 3410, 1s.) Francis Watkins, of the London 
Works, Birmingham, patents machinery for making 
screw nuts and similar articles. In these machines 
the punch or tool which cuts off the metal, and forces 
it into the die or mould, is linked to the punch which 
forms the movable bottom of the mould, in such a 
manner that the former tool, in receding, causes the 
advance of the latter, and thus ejects the finished 
article from the die. The aid of drawings would be 
required to describe the machinery fully. 

(No. 3412, 2s. 4d.) Francis Watkins, of the Lon- 
don Works, Birmingham, also patents machines for 
shaping and forging rivets, screw blanks, &c. These 
machines, like the nut-making machines above noticed, 
could not be clearly described without reference to 
drawings. 

(No. 3414, 8d.) Ernst Fredrik Goransson, of Gefle, 
near Sandviken, Sweden, patents methods of casting 
steel rings suitable for making railway tyres. Accord- 
ing to these plans, the core for each ring is formed by 
two truncated cones placed with their smaller ends 
abutting on each other at the centre of the depth of 
the ring. The two parts of the core are held together 
by a weight and lever, and as the ring contracts upon 
them in cooling it forces them apart, thus avoiding 
any undue strain. By preference, Mr. Géransson 
casts several rings—usually four—simultaneously, the 
ring moulds being arranged around a central mould 
which is open at the top, and which serves to contain 
a head of metal and also to form an ingot to be after- 
wards forged into axles or other articles. This system 
of easting resembles that practised by Mr. Holley, and 
described by us ina late number of the present volume 
of ENGINEERING. 








DREDGING IN BLYTH HARBOUR. 


THE engineers engaged in the dredging and general improve- 
ment of the harbour of Blyth have furnished to the Shields 
Gazette the following interesting particulars: 

For some years back the trade of Blyth has remained almost 
stationary, notwithstanding the rapid increase in the exports of 
Northumberland steam coal on the Tyne, which is principally 
obtained from a district equally accessible to the port of Blyth. 
The company to whom the harbour belongs, and of which Sir 
Matthew White Ridley, Bart., M.P., is chairman, have, how- 
ever, recently had under their consideration an extensive scheme 
of improvements, whereby a large amount of this trade may be 
accommodated, the sole reason for the limitation of the trade 
hitherto having been the inability of the harbour, as it existed, 
for accommodating more. 

Almost dry at low water, and with only a comparatively small 
amount of water space available at that depth, the trade was 
necessarily confined to such number of vessels, and of such 
size, as could be despatched at the best tides, and screw- 
steamers, that now fruitful source of harbour income and trade, 
have hitherto been unknown in the port. 

Several years ago the company carried out some very judicious 
works for the improvement of the entrance to the harbour, under 
the direction of Mr. James Abernethy, C.E., of London, but 
these works were almost solely confined to the erection of piers 
and other works for affording a more convenient access to, and 
egress from, the harbour to sea; and, so far as they went, they 
have been very successful, Blyth harbour being noted for the 
safety and ease with which it can be entered or left at any 
time. But little or no attempt was made to develop the ac- 
knowledged great natural advantages of the harbour, or to pro- 
vide that depth of water which is necessary for the conduct of a 
regular and steady traffic, such as must necessarily be given for 
the shipment of coals as they are forwarded from the colliery. 

Amongst the improvements now contemplated, therefore, the 
company pro to deepen the harbour and entrance to at least 
21 ft. at high water of spring tides, and to very much increase 
the area of deep-water harbour space for the mooring and stow- 
age of vessels waiting to go to sea, so that the shipments of coal 
from the spouts may, as far as possible, be uninterrupted. 

With this object in view, the company, about five months 
ago, set about obtaining a new dredging-machine and hopper 
barges, the building of which—from plans by Mr. W. D. Nisbet, 
C.E., of Sunderland—was at once vigorously proceeded with, 
and they had the pleasure of witnessing the new dredging- 
machine set to work on Friday last, the hull having been built 
ed Messrs. Robinson and Company, Blyth, and towed round to 
the Tyne, where it was fitted with engines and machinery by 
the well-known firm of Messrs. Hawks, Crawshay, and Sons, 
Gateshead, and returned to Blyth, ready for work, in a re- 
markably short space of time. The sould of the trial on Fri- 
day last was most satisfactory, and showed that she is likely to 
prove a most efficient machine, and capable of executing a con- 
siderable quantity of work, although her cost, in comparison 
with prices recently _ for dredgers in the north, is exceed- 
ingly modest. She loaded a hopper barge of 120 tons in less 
than one hour and a half; so that, if she does her 1000 tons a 
day, there will not, we think, be much reason to grumble. 

As the small cost and great compactness of this dredger 





adapts her admirably for a small harbour, or other purposes, 
where the outlay is restricted, or the depth of water limited, we 
subjoin a few of the principal particulars of her construction. 
The hull is built of wood, being 100 ft. in length over all, 25 ft. 
in breadth, and 10 ft. in depth, the draught of water, when in 
complete working order, being 5 ft. 6 in. 

The ladder, which is 60 ft. in length between centres of 
tumblers, works in a well placed a little out of the centre of the 
vessel, so as to afford space on the other side for the boiler, by 
which also the weight of the ladder is balanced. Upon the 
ladder are thirty-three buckets, revolving at the rate of from 
ten to twelve buckets per minute, and delivering into a opus, 
which conveys the dredged material into hopper barges lying 
alongside. The lower tumbler of the ladder is constructed so 
as not to offer the least obstruction to the working and filling of 
the buckets—a most important matter in connexion with the 
efficient working of dredging-machines. 

The motive power consists of a direct-acting condensing 
engine, having a 26 in. cylinder and 36in. stroke. The power 
is communicated tothe upper tumbler shaft, and thereby to the 
chain of buckets by spur gearing, one of the spur wheels being 
fitted with friction naves, consisting of one ring revolving 
within another, the amount of friction being regulated by set 
screws acting upon cast-iron segments, bearing upon the inner 
rim and adjusted so as to transmit only a definite amount of 
power, and to slip round freely whenever the resistance exceeds 
that limit, from the buckets cutting too deeply into the ground. 

The dredger is provided with horizontal shafting, worked by 
the engine, for giving motion to the machinery for raising the 
bucket frames and winches for — the dredger to suit her 
work, The vessel is capable of working in 24 ft. water, and 
the outlay upon the whole of the dredging plant at the present 
time will not exceed 70007. 

Already additional spouts are being erected on the north side 
of the harbour for the accommodation of the new traffic from 
the Cambois Colliery, recently opened out, about two miles 
north of the port, and other collieries in that direction; and 
further facilities will be given for the erection of spouts on that 
side of the harbour, as the harbour is improved and the trade 
demands the additions. 

It will therefore be s2en that the company are prepared to 
meet the growing requirements of the district in a liberal 
spirit; and if the shipowners and coalowners of the north, to 
whose prosperity these improvements must in no small degree 
contribute, give the undertaking that support and countenance 
which it deserves, the company will be led to make further 
exertions, in order that Blyth may be — in its proper posi- 
tion amongst the coal shipping ports of the north. 





THE CONSTRUCTION OF SEWERS. 
To THE Epiror oF ENGINEERING. 

Srr,—Being about to out extensive sewerage works for 
the city of Norwich, which will, amongst other things, involve 
the construction of about 44 miles of intercepting sewers, vary- 
ing in size from 6 ft. x4 ft. to 3 ft. 9in.x2ft. 6in., which will 
be executed for the most part by tunnelling through gravel or 
chalk, it has occurred to me that on account of the difficulty of 
procuring good bricks ia this neighbourhood at any reasonable 
price, and also of filling the space between the crown of the 
arch and the top of the driftway (a matter almost impossible to 
get cy attended to in practice), it would be preferable to 
orm the arch of cement concrete, the invert and side walls 
“_— constructed of brickwork in the usual manner. 

I have lately been making some experiments with the object 
of testing the above plan, and with a very satisfactory result, 
particularly when the concrete is made in the proportion of one 
of cement (Roman and Portland mixed in equal quantities) with 
six measures of shingle. The concrete was thrown on to the 
centres with shovels, and then well rammed with a strong iron 
rammer, made in the form of a curved hoe fitting the centre, so 
as to completely fillall the space between the centre and the top 
of driftway. The concrete soon sets, so as to admit of the 
removal of the centre, but with three centres there need not be 
any delay. Thecentres should be quite flush, and would pro- 
bably be best constructed of sheet iron. 

I shall feel obliged to any of your subscribers if they will 
inform me if such{a plan has been already employed ; if so,where, 
and with what success. Perhaps you, Sir, can also assist me, 

I am, yours faithfully, 
Atrrep W. Morant. 

Norwich Board of Health, Surveyor’s Office, 

August 27, 1867. 








CoxverTep Cast-1ron Orpnance.—Lord Elcho has 
stated, in the House of Commons, on behalf of Mr. Parson, 
that that gentleman is ready to convert the 68-pounder 95 cwt. 

n into a 1501b, rifle of the same bore (8fin.), and 
that it shall then fire 1000 rounds with 301b. charges and 
150 lb. shot. Mr. Parsons proposes, as he has successfull 
done with cast-iron guns already, to bore out both the breec 
and “bore,” and to line the with steel tubes, 4} in. in total 
thickness at the chamber, and of diminishing thickness towards 
the muzzle, Guns thus converted by Mr. Parsons have done 
extremely well, and his plan ought to be allowed a fair trial. 
We think, however, it would be much cheaper to melt down the 
68 lb. pounders and to cast them, upo) a core, to nearly the in- 
ternal dimensions to which Mr. Parsons would bore them, and 
we have no doubt that guns thus cast, and afterwards lined, 
would be stronger than bored-out ordnance. 

Mersey Docks AND HarBour Boarp.—lIn the year end- 
ing June 24, 1867, this board expended on various new works 
the heavy sum of 515,085. 

Frenca Steam Suiprixc.—The French General Trans- 
atlantic Company has just established a direct coriespondence 
with China and Japan by uniting its service from St. Nazaire to. 
Colon and Panama with the line organised by the (American) 
Pacific Mail Steamshi Company, between Panama, San 
Francisco, Yokohama, Shanghai, and Hong Kong. A voyage 
from France to Yokohama and Nagasaki (Japan) will occupy 
54 days, upon an av ; and 60 to 64 days will be absorbed 
in one to Shanghai and Hong Kong (China). 
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THE CORLISS ENGINE. 


To rue Epiror OF ENGINEERING. ’ 

Srr,—It would seem that an ambitious corres ndent is de- 
i { enlivening the discussion on the Corliss engine by 
it, what, for a more appropriate term, may be | led a 
Comic Aspect.” This correspon t addresses you, Sir, under 
nom de of a “ Yarn-Spinner,” and probably thinks 
himself mightily fanny in his writings. Unfortunately for his 
reputation, his etter is conspicuous amongst all others by its 
lack of wit and humour. Sir, in this discussion we want 
opini given as such, by competent engineers, also all the 
tical experience manufacturers and others have actually 
Ped with the ery of the Corliss engine, and it is with a sense 
of great relief that I turn from this “ Yarn-Spi ner,” which, let 
us hope, for the sake of truth, is the last of bis species we shall 


have to deal with in connexion with this or any other discus- 
our correspondent 


sion. 
Sir, with your jssion, I will refer to y 
« J, 6. E.,” and with whom I quite agree, when he says the 
experiments promised by Mr. Salt will be “valuable.” None can 
doubt it; but I join issue with him when he concludes thus: 
« Should he (Mr. Salt) get no important saving, he will perhaps 
«% be astonished, but not more 60 than some of us will be if any 
“ considerable gain is the result.” Now, Sir, as the engines 
which Mr, Salt is having altered to the Corliss system will not 
be ready for some time, ‘all we can do is to wait patiently till the 
change, and experiments become a “fait accompli,” or reason 
by induction from what is already accomplished. The rock on 
which ‘J. C. E.” and the other opponents to the Corliss engine 
ground is their total ignorance of what has been published, and 
taking it for granted that the engine is new and untried, whereas 
there are numbers of en; ines at work, all giving satisfaction to 
their owners. If “J.C. E.” and others will kindly refer to vol. i. 
of ENGINEERING, s 20, 189, 187, 228, and 458; vol. ii., 92, 
98,110, and 448; vo iii., page 47, and in nearly every number 
in the 4th vol., they will find th leaders and = statements 
of facts given with as much authority as can be given, by the 
leading journal in en; ineering matters. In short, the facts 
are as much attested, orthy of credit, as all 
information we obtain from books and the papers read at our 
learned societies. Till the whole of these statements of facts 
are cancelled, and till then the arguments and doubts expressed 
by “J. C. E.” and others must count for nothing. The Corliss 
engine is an accom i work of mechanical art, and does the 
same duty that the common engine does, with from 15 to 50 per 
than the latter class. ‘Moreover, after several 
3’ running, the Corliss engines are ina satisfactory condition. 
n instance where the ordinary engine has been superseded 
by Corliss, the oo has been productive of a saving in fuel, 
as stated. To — must be added > pe saving oon oe 
bearings, oil, w -geari' , saving © material manufactured, 
more especi eis tertile fabrics, the larger u ality of goods 
ng in the sarv. time by the same machinery, with 
less labour to the workpeople ing the machines. All this 
and much more has been accomplished, and it remains with the 
ents of the Corliss engine to prove that it is not so 
Opinions and beliefs will have no weight in face of such facts as 
lished by you, Sir, last week, over the signature “ William 
lis.” It may be as well to reiterate the leadin features of 
the Corliss engine, for your co ms t 
be still at sea, so far as his know ledge of the Corliss engine 1s 
at the same time endeavouring to show om what 

grounds rest the superiority of the Corliss engine. i : 
In the first place, the advocates of the Corliss engine claim 
its superiority as whole, on the strength of its steadier 
motion under the most varying joad, and the performance of its 
duty with a less consumption of steam absolutely necessary for 
i ing load than any common 
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engine extant. We claim this as im ‘ 
allow to all other engines credit in proportion as their auto- 
matical principles approach those of the Corliss engine, other 

things beitg e same. “an , 
The exhaust-valves being ——_ and distinct, as in all good 
ines, they either are or oug t to be, and being so arranged 
that they open and close unvaryingly at the same point of 
stroke, which no ordi slides can be made to do. ‘hus no 
matter at what portion of the stroke the steam may be cut off, 
jon than the constructor may 


there cannot be more compress 
desire, and the less the better, when the valves are properly 


constructed. ‘ 
laced close to the end of the ¢ linder, 


The steam valves are p 
ints at which the piston commences its orward 


ie., at the pon D ; } 
and backward strokes, the steam-ways being practicall without 
Jength; the ca ity of cylinder alone that required for the 
travel of the piston, ard that allowed for clearance is reduced 
to a minimum ; each time the cylinder is supplied there is 


a saving of a measurable quantity of steam. : 
The steam valves close as instantaneously as It 1s practically 
possible to demonstrate ; their friction and vis inerfia may be so 
counterweighted that they will close with a speed of 960 ft. per 
minute, or as much more as ‘ou can im with the aid of 
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in the common engines, as eve engineer of average abilities 
must admit. We must continua ly bear in mind that in every 
instance where a Corliss engine has taken the of a common 
wc. the results have been decidedly in favour of the Corliss. 
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above engine drives t 
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valve may 
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resistance, and consequent abrupt 
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thereb: 
ing can withstand, 


than the weekest part of the engine or geart 

to say nothing of the waste of material in process of manufac- 
constant variation of speed. This applies 
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the expal- 
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and, more or less, to all manufactures. 


to steam navigation, 
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he motion in the detent necessary 


close and steam is totally unfit. Illustrative 
ing load, and the consequent _ a : 
Mr. Porter, in his work on the indicator, does full justice to 


saving of steam, time, wages, an material manpfactured, I ‘ , 
cannot do better than give the follow the Corliss engine. He says, “ To expand steam properly, it is 


ENGINEERING, January 12th, 1866: 
kinch, N.B, having put down | P° 7 
in the cylinder from the advance of the piston during the 


Mr. Stuart, a flax-spinner at Mar 


pleasure of reporting regarding the Corliss 


8 strokes full (gaining one 


ied up and down several times 
three turns of it. When we 


and if 


ore half stroke. 


2 and 2} Ib. flax yarn from 1808 spindles, 10 
and 4 1b. tow yarn from 1160 spindles, 5654 
think, is about as good 


Nothing can be more pointed and co! 


doubt of his final conversion to the Corliss 


least 15 per cent. more fuel per horse power. 
suaded that, as a whole, the common engine, fitted with ouble 

cannot compete with the Corliss engine. I] But when an engineer who has been many years in business 
ams can be had with the slide; but that is 
e want means to cut off the steam at 


ant that fine diagr: 
early the whole stroke of piston. 


driving the engine and its varying represents 50 much wasted steam for every 
herent in the engine, and mak 


es. 
Supposing the absence of all wire-drawing 


which cannot be attained in the common engin 
from the steadier motion 0' 
bility to the most varying load, would be alone 
reason for its adoption, in lieu of the common type. ‘‘J. C. E.” sion upon t 
hould bear in mind that every time a factory is stopped by a 
break down of gearing, &c., there is not only the expense of 
oss, for the time the mill is stopped, of all light some of your corres ndents, with which 
tion of buildings, land, | waste so muc j 
depreciation of materials in process of | Space. 
the break down occurred; added to all gu 

superiority of the Corliss over the usual engine (even when 


ing quotation from 


Mr. Douglas, of Kirkoaldy, has written 
t 


eel. He says:—‘ I have 


during the month of August I never once J ~ae 
imes each day) have found the for stationary — Your corres 


ves work with perfect regularity, 
ther before half stroke. all respec 


full steam every secon 
one oceasion I found her working with seven turns of 
kes in five minutes, and cutting off regularly 
I shut the sluice down to five turns, taking ’ 
it the engine valves be- India Mills, Bradford-road, Manchester, August 26, 1867. 
eam, the speed never being appreciabl. ——- 

g her to work five minutes that way, } 
and the engine just| Sre,—Your last week’s correspond 


remember of the water ever | the sensational school, with a s 

when it was about the same, we | His tableau of “the continental gime 

fortni rT fortnight. We have | in an attitude of burnished repose, attended by a Yorkshire 

\ ortnight this year. We have} country mechanic in livery, 18 € i 
he last two months about 1000 spynds per | character. ’ 

than ever we did before.| It might not be a bad plan for 


an average as you will find. The ; 

he mill in connexion with a turbine.’ ™ northern engineer would P 
nelusive than the fore- | believe it was prod’ 
is subject, I have Seriously, it is poss 


ctical mechanical engi- 


ouble slides, and double — saves one- 
are complicated, costly, eclle 

ust-valves are used, | respect equal, 
ression. And the steam-ways between 


Wordy correspondence will never settle the question whether 


made of tempered steel, the bear- y — : 
ith their diameters, which reduces the Corliss engine 1s superior to any well-made engine of the 
ordinary type. Facts are better than theories, and here in the 


north we set much value on the former, very little on the latter. 
I have no doubt the makers and users of the engine would, if 


closing of the valve is the one-eighth part of an inch, but even - : 
this small extent of motion is in effect reduced infinitely by the requested, supply you with facts as to economy in fuel, regu- 
connexions between the detent and the governor, so that an 
jon so little as to be quite unobservable to . A 

letters which have appeared in your paper. I shall be glad to 


., which with some indicator 


larity of motion, wear and tear, &c. 
three-fourths of the 


di ms would be of more value than 


as soon as the one now almost 


f the adapt- | do so as re ds the Allen engine, 
lien completed for this mill by the Whitworth Company is at work. 


necessary that it be cut off instantaneously, that is, that the 
rt shall be closed so quickly, that the pressure shall not fall 
operation of closing. Diagram No. 8 shows unquestionably the 
closest approximation to this requirement. It was taken from 
an engine of the celebrated style known as the Corliss engine, 
which is extensively used in the eastern part of the United States 
t . pondent, J. F. Spencer, 
in five minutes) spealing of the Corliss engine, remarks “that no other valve 

ean be moved with certainty with so little power.” He also re- 


he engine 


engine you put 


although the water has during that time ‘ 8 
daily from seven turns of our marks, “ not even the Allen engine can compare with it in 


can afford seven | T4) idity of action and adaptability ‘under the most varying load.” 
q have no hesitation in saying that in both these, as indeed in 
ts, the Allen engine will compare favourably with any 
Corliss engine now at work. I cannot agree with Y. that 
the Corliss gear is as simple as that of the Allen engine; the 
we get down to latter is unquestionably better suited for high speed. 
d stroke. On By the by, when may your readers expect the long-pro- 
the sluice, mised drawings of the Alien engine ? 
Y tfully, 


ours respec 
C. J. Poorer. 
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To THE Eprror OF ENGINEERING. 

ent, ‘ Yarn-Spinner,” is 

” “He is obviously, however, of 

trong dash of the imaginative. 
rack-looking contrivance, 





not conceive of | not amiss at ‘‘ spinning yarns.” 


minently melodramatic in 


“ Yarn-Spinner” to ask Mr. 


ptember 1, 1865, | Douglas to tea and an egg, after all this cackle; there could be 


,545 spynds; and | no suspicion of Ais complicity with “ Observer,” as they have 


spynds; which, | been nearly threatening to punch each other’s heads. The 
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ine so wonderfully described above. I don’t 
uced at his workshop, at any rate. 

ible that ‘* Yarn-Spinner” may have 
faith. I myself | got a bad engine; but inferior engines are furnished from time 


to time, of all classes and designs, and, strange as it may appear, 
In these cases, however, the engine- 


hould be blamed; care being taken 
agement on the part of those who 


on the Corliss eng 


builder, whoever he may be, 8 
I am fully per- | to see that there is no misman 
are in charge of the machine. 
Mr. Douglas, for instance, ives us his name, details facts, 
which are properly vouched for, and gives, as one example outof 
This cannot be | many, a Corliss engine he has put down in London, which it 
third in fuel, as compared with a really ex- 
nt variable expansive engine, under conditions in every 
and. when we have the opportunity of verifying 
these facts for ourselves, is it not unfair to indulge in continued 


ity, which | anonymous aspersions ? 
Iam, &c. 


stroke the piston * 
August 23, 1867. EXAMINER. 
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cylinder. 


In the usual form of engine, the throttle-valve is always 


if a 


variation 10 
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the steam, its action 
the boiler pressure has not 


a certain extent, impeding the ingress of 
is too late, seeing that a certain quantity at 
only entered the cylinder, but the 


whole continues to expand behind the piston until 
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I will jude, Sir, by calling th i “J.C. E.”| °. 
will conclude, Sir, OY oor the sue attention of “J.C. E sion or slide valve cuts it off, no matter how far -—S or 


and your readers to the fact of the success of 


as appl 
them in the 
this letter. Let them also bear in mind that 


as a whole, and 


ied in the — service. They will find much to instruct 
0! GINEERING, iven i 
, as given in the fore part of | (F the stroke, the throttle-valve closing wi 


the results obtained in actual service, is what 


Supposing, for instance, that the } a 
lightened at the commencement 
il not immediately 


have the effect of materially reducing the pressure of 
upon the piston, simply because a large volume has already 


the Corliss engine may be cl 


common engine be cousiderabl 


the Corliss engine, 


weclaim. And shoul advent an isolated 
a a -~ case occur of been admitted into the steam-chest, and cannot be . 
i as been 


an accomplished fact. When it issu 
leader, Sir, in your jou 
lished data? 
munications, 
Smm,—Upwards of two dozen letters on 


have now ap in your journal, occupy 
much valuable space. May I, however, 
remarks ? 


t want of success, we should still claim its superiority, as 
we will gave way, and : 
in for its superior, but not till then. I shall be glad rp a performed ; consequent! the steam in the cylin f the cylin- 
é ral; but will “J. C. £.” and others read _— in pro ion to the com: ow. ie oo 
or ignore it altogether, as they have done your previous pub- nothing of the sort is the case, only that portion steam 
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Gresham House, London, August 27, 1867. 
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ARTISANS’ VISITS TO THE PARIS 
EXHIBITION. 


To THE Eprror or ENGINEERING. 

Srr,—It will be gratifying to the friends of the working 
classes, who have given their sanction and encouragement, and 
in some instances also their time and efforts, to the movement 
for organising excursions to the Paris Exhibition, to learn that 
their good wishes have been fully realised, and that frequent 
expressions of high satisfaction are elicited by the arrangements 
made for the convenience and enjoyment of those who go under 

spices. 

“a cheice of route is now offered to some extent to our excur- 
sionists. Certain numbers are sent by the Newhaven and 
Diep and the Dover and Calais routes. The former ossesses 
the charm of rich scenery, traversing on the other side of the 
Channel the garden of France. The latter gives to timorous 
landsmen the benefit of a short sea passage. When we cannot 
ourselves issue tickets for the latter route, we enable workmen 
to obtain them at the same cost as they are supplied to us, 

The committee are enabled to extend their operations, so as to 
meet the cases of workmen in the provinces, and in Ireland and 
Scotland, who take through tickets under the system in which 
all the great railway companies, excepting the South-Western 
and the Great Eastern, have joined, and therefore desire simply 
to get housed in Paris; much additional accommodation being 
provided at the /ogements we rent from the agent of the Imperial 
Commission. Doubtless the attractions during the greater part 
of September of the fétes of St. Cloud will cause a further ex- 
pansion of our already large excursion parties. : 

Your readers have probably heard of the establishment by this 
committee of a fund for awards to workmen sending in the best 
reports on French manufactures and industry. The response of 
the workmen excursionists has been somewhat — and we 
may fairly look for the production of some most valuable papers. 
Mr. William Glazier, whose fitness for this special duty is un- 
questioned, has been commissioned to assist the industrial studies 
of our artisans, and his stay at the British Workmen’s Hall in 
the Exhibition, where he is placed in immediate and constant 
communication with both the English and the French authori- 
ties, as well as with the leaders of French co-operative and in- 
dustrial enterprise, cannot fail to be of immense service. 

I would gladly close this letter without a word of regret, were 
not the excellent arrangements of the railway managers marred 
by being too restrictive. They require every applicant for an 
artisan’s ticket to produce his employer’s certificate. This 
rule is not a hard one for wage-men, but it excludes from 
all benefit a numerous body of men as truly artisans and 
mechanics as any in the pay of masters—I mean those 
with little (if any) capital and no subordinates, labouring 
for and taking their pay from the public, who are at once 
their customers and their employers. Every great popula- 
tion centre contains several thousands such industrious, provi- 
dent men; and I should be glad to find all the companies, 
having due regard to the claims of this large class, were as will- 
ing as the Great Northern to put to the fore ‘ the most liberal 
construction” of their agreements with the companies command- 
ing the way to Paris. 

I an, Sir, faithfully yours, 
J. ‘Il. DExTeR, 
Paris Excursion Committee, Corresponding Secretary. 
265, Strand, W.C., August 28, 1867. 








GrinpInc Cement.—A millstone of the style for grinding 
wheat is not at all fit for grinding cement. ‘The eye of the stone 
should be at least 16 in. in diameter. The balance-ryne should be 
semicircular (old style), with chambers in the lugs for the driver 
to work in. However good in theory it may seem to drive a 
stone near its centre, all millers of varied experience know that 
a stone driven near its centre wears down rapidly around the 
verge, leaving the centre high. Under the most favourable cir- 
cumstances, a stone which grinds cement wears out of “ face” 
very fast, and is much more difficult to be kept in proper order 
than a stone for grinding wheat. If the cement is not ground 
fine and even, it is not much better than sand, unless it is by it- 
self. When not to be mixed, it should not be ground fine ; when 
to be mixed with sand or other material, it should be as fine as 
possible. In all cases, but especially with some kinds of rock 
that cannot be evenly burnt, the cement should be bolted. A 
bolt 10 ft. long and 30 in. in diameter, covered with wire cloth, 
would in all cases make an even quality of cement. What wonld 
not pass through the wire could be returned to the stone again. 
It takes a greater quantity to fill a barrel when coarse than fine. 
It should always be ground while there is a Jittle heat in it, as it 
takes less power and makes better cement. As French Burr is 
best for grinding wheat, so it is vest for cement. It should be 
as hard and free from pores as possible, the hardest block or 
blocks around the eye of the stone. A stone 4ft. 6in. in dia- 
meter (the best for cement) should be divided into sixteen parts, 
with two furrows to the part. The lands should all be of equal 
width at the verge and tapering inward. The furrows should be 
1} in. wide, and about three-eighths deep at back. There should 
be a cast-iron stand for the concave, with four legs obliquely 
set. It could be bolted to the floor. The concave need only 
bear in thestand at top and bottom. The crusher shaft should 
have an oil-cup, set screws, and centre lift, like a millstone 
spindle.—Correspondent of Scientific American. 

TELEGRAPHIC APPARATUS.—We have been shown a simple 
and apparently very effective lightring-arrester constructed by 
Dr. L. Bradley, of Jersey City. ‘he line and ground plate are 
each provided with a platina-pointed “ set-screw” projecting 
towards, and coming nearly in contact with, the opposite plate. 
The principle of presenting a point to a flat surtace for the 
discharge of atmospheric electricity is much more in accordance 
with the known laws which govern that fluid than the mode 
usually adopted, which is that of two flat plates separated by a 
thin layer of insulating substance. This new form of arrester 
Would seem to be particularly well adapted to the protection of 
submarine cables. It is very difficult to prevent the ordinary 
arresters from causing trouble on the line whenever they are ex- 
posed to dampness. The peculiar form of this arrangement wiil 
tend to prevent any difficulties of this nature-—The Telegrapher. 





THE WATERWITCH, VIPER, AND VIXEN. 
To THe Eprror oF ENGINEERING. 


Str,—My attention has been directed to a letter signed 
““W. B.” in your issue of the 9th instant, in which the writer 
has been pleased to speak of “the men of science” in general, 
and cf myself in particular, in no very complimentary terms. 

By way of reply, permit me to assure him that I had not for- 
gotten my scientific proofs when I saw “no reason at all why, 
‘“‘ with suitable propelling machinery, we might not, with the 
“ same engine power, get nearly 13 knots out of the Waterwitch 
“ instead of 9.” On the contrary, it was from those proofs, and 
the facts which gave rise tothem, that I drew such a conclusion. 
If he will do me the favour to refer to the last paragraph of my 
second analysis, which appeared in The Engineer of March 8, 
page 210, he will see that I arrived at a similar conclusion from 
the improved performance of the Waterwitch on the Ist of 
January. If the useful effect obtained at that trial was only 
about 18 per cent., as I still believe it was, and suitable machinery 
could be devised and applied to give a useful effect of 45 per 
cent., as I still believe it may be, the speed would thereby un- 
doubtedly be raised “from 10 to 13 knots and upwards, for the 
“ same engine power expended.” This result he might readily 
have deduced for himself, but, instead of pursuing so simple a 
process, he has attempted to fasten on me an apparent absurdity, 
and then complacently talks of the “ vagaries of science.” 

Let me also assure him that I had not forgotten the cited 
performances of the Viper and Vixen. I could form no exact 
opinion of their value, because I was not in possession of the 
indicated power shown in either case. The nominal power for 
such purposes is worthless. If I had referred to those vessels 
at all, therefore, it would only have been to draw a strong pre- 
sumption that their efficiency was somewhat lower even than 
that of the Waterwitch, that is, below 18 per cent. The recent 
competitive trials make it a little higher; but the difference is 
trifling, and it is not at all unlikely that another series of trials, 
with altered trim, might again invert this difference in favour of 
the Waterwitch. The true theory of resistances, if my views 


on it are correct, will fully account for the extremely unsatis- | 4 


factory as well as varying effect of the twin-screw, as exhibited 
in the Viper and Vixen, but I do not purpose entering into this 
question now. 

If “ W. B.” really doubts the low efficiency I have ventured 
to assign to Ruthven’s wheel in its present form of application, 
let him take the results of the trial of the Waterwitch on the 
1st of January, and compare them with those of any good 
example of the single screw or paddle, as, for instance, with 
those of the Royal Alfred, single-screw ironclad frigate, reported 
in the Times of April the 6th. Making a proper allowance for 
the difference of resistance due to the different displacements 
and surfaces immersed, he will find, unless I am grievously out 
in my reckoning, that the useful effect achieved by the latter 
was about three times that of the former; so that, if the useful 
effect of the Waterwich was 18 per cent., that of the Royal 
Alfred must have been 54 per cent.; and this, I have good 
reason to believe, was very probally about the actual fact. But 
what then becomes of the eighth advantage he assigns to the 
hydraulic propeller over the screw and paddle? 

J. A. L. Arrey. 

3, Residentiary Houses, St. Paul’s, London, 

August 24, 1867. 


P.S. Iam obliged to you for the correction you supply in your 
foot-note to “‘ W. B.’s” letter in regard to the prefix with which 
he has honoured my name. The confusion of names to which 
you further allude could never have been made by any one who 
would have taken the trouble to consult the Cambridge Calen- 
dar for any year since 1846. The only claim I have to form or 
express any opinion on hydraulic propulsion is founded on a 
careful study of the subject for the last seventeen years; and 
my sole aim throughout has been to make science what it ought 
to be in such cases to the practical inventor—the eye to the 


hand. 
J. A. L. A. 








MESSRS. TURNER’S TRACTION ENGINES. 
To THe Epiror or ENGINEERING. 

Str,—If Messrs. Aveling’s object in sending you the sections 
of their patent cylinder and our traction engine cylinder, pub. 
lished in your last, had been to induce a fair comparison of the 
two, they would have given a description of ours as well as of thei? 
own, and it wouid have been manifest that one is totally different 
from the other in principle, and with no more resemblance than 
necessarily exists between one jacketed cylinder and another 
placed in similar positions. 

So much for the alleged offence; and now, with the extract 
from their specification before us, permit us to ask one or two 
questions which it suggests. 

1st. Why is Messrs. Aveling’s cylinder jacket, having no ap- 
proach to a hemispherical form, called a “steam dome” ? 

2nd. Because they put the so-called “ steam dome” in the 
fore part of their engine, is it an infringement of their patent 
to put the working cylinder on the fore part of a traction 
engine ? 

3rd. Or would the infringement be confined to putting a 
“steam dome,” or steam-jacketed cylinder, on the fore part of 
an engine? 

If the second question can be answered in the affirmative, then 
only can Messrs. Aveling put in force the threat which they 
make your contemporary the vehicle of conveying to us, and 
which suggests the further question—why, if they have legal 
grounds to stand upon, they should, to borrow your own style 
towards what you conceive to be a puerility, come “ whimper- 
ing” to you with their “ Please, Sir, Turners have been copying 
my cylinder” ? 

We would add that our object in putting the cylinder on the 
fore part of the boiler was not to avoid priming, but to enable 
the crank-shaft to be placed immediately over the axle of the 
driving wheels. 

Your obedient Servant, 
E. R. & F. Turner. 


St. Peter's Ironworks, 
Ipswich, August 28, 1867. 





ARMOUR AND ORDNANCE. 
To THE Eprror or ENGINEERING. 

Srr,—Last week you were pleased to refer to my system of 
armour, and said, “The competition between armour and 
ordnance is still continuing in full vigour.” But, unfortunately, 
the vigour is allon one side. Every facility is afforded to Major 
Palliser and others, on the side of ordnance, to improve and test 
their inventions, whilst I am denied any further trial, even at 
my own cost. My target, designed in 1862 to resist the shot 
then used against the Warrior and other was furnished 
free of cost to the Government in the spring of 1863. But 
after resisting the Warrior programme of experiments, it was 
attacked six times by the 300 pounder, 10} in, gun, with steel 
and iron shot, and with charges of 351b., 451b., and 501b. of 
powder. It was then lent to the Italian Government, and 
attacked by a dozen more rounds from heavy guns. And finally, 
after being so battered that it was difficult to find an uninjured 
place to plant a shot, the Palliser projectiles were brought 
against it. To give these favoured missiles every chance, the 
gun was changed from the 64 ton naval _ to the land service 
7 ton gun, anda brand of powder used that raised the velocity, 
as compared with previous experiments, over 100 ft. 
second. Stillthe old target, as recorded in your columns at the 
time, resisted the new shot. No penetration was effected save 
when the shot glided into an old hole. The experiments at 
Vincennes were somewhat similar: 1500 lb. weight of steel shot 
had been fired at the very small target there, before a Palliser 
shot was tried. Though I had the special permission of the 
emperor ,to be present, I was not notified; the firing was kept 
secret ; and others who hadjsimilar permissions were not present. 
I am told that one Palliser shot penetrated the target. Whether 
it found its way into an old hole or not, I cannot tell, but one 
thing is certain, namely, it did not penetrate a sound uninju 
a. So the Palliser shot has never penetrated any target 
backed upon my system, until the target was first shaken up, 
and an easy passage made for the official shot by other metal. 
The original Chalmers target was attacked by 45 rounds of steel 
and case-iron shot before a single Palliser shot was used 


gainst it. 

A firm belief that my system of backing armour plates would 
strengthen our national defences, and save the lives of our men, 
compels me from time to time to ask from the public and the 
Government, a hearing and a trial. The former has ever been 
generously granted, and even the Government is not indisposed 
to give my system another trial, though it will not likely take 

lace while Admiral Robinson is Controller of the Navy, or, at 
east, while he holds the opinion that “ The relative resistance to 
shot of the several targets has no bearing on the question of 
how to construct an armoured ship to the best advantage.” 

{ am, Sir, your obedient Servant, 


JAMES CHALMERS. 
Paris, August 28, 1867. 


THE STRAIN ON SCREW-BOLTS. 
To THe Eprror or ENGINEERING. 

Str,—It seems to me (if I have reckoned right) that most 
small bolts are strained by the mere act of screwing up, con- 
siderably over the strain that common rules allow them. For 
example, take an inch bolt, with eight threads to the inch, 
which gives a mechanical advantage of about 25 to 1 to power 
applied at circumference of bolt, and if a spanner 12 in. lon 
y seen of 24 to 1) be turned with a force of 30 1b., it woul 
exert a strain of 24 30x 25=18,000 lb. on the bolt, if no fric- 
tion were taken into account; but for which, of course, a con- 
siderable allowance must be made. 

Taking into consideration that (if the elasticity of the bolt is 
uninjured) there is likely in most instances to be some additional 
strain, it would seem that this bolt and others having the same 
force applied are overstrained. 

Hoping, if I have overstated anything, to be excused for 














troubling your patience, 
I am, yours “7 
Dublin, August 23, 1867. . Ge 
PLOUGHING-ENGINES. 


To tHe Epirox or ENGINEERING, 

Srr,—Referring to the article upon ploughing-engines in your 
journal of the 16th inst., in which you strongly recommend 
traction-engine builders to abandon the practice of bolting all 
the machinery to the boiler, we beg to inform you that, 
from our experience with traction engines, we found that 
the strongest boiler was soon rendered unfit for service 
by being made the foundation of the principal portion of the 
driving machinery, and in 1860 we manufactured a traction 
engine with the boiler quite distinct from the engines, so that 
by disconnecting the steam and feed pipes, the boiler could be 
taken out of the framing in avery short space of time. The 
particulars of the above-named traction-engine we now enclose, 
that you may see thai we discontinued fixing the engines to the 
boiler seven years ago. 

We are, Sir, 
Your obedient Servants, 
GARDINER AND MACKINTOSH. 
Railway Foundry, New Cross, London, S.E., 
August 28, 1867. 








Success THE Measure or AsiLiry.—Prof. Silliman, of 
Yale College, U.S., says: “Success is accepted as at once the 
test and the measure of ability, whether we speak of the 
triumphs of the forum, the cabinet, the sacred desk, the pur- 
suits of commerce and industry, or whatever department of in- 
tellectual labour is taken as the standadd of comparison, We 
cannot object to the judgment which is rendered upon this 
issue, provided the success is a genuine fruit of labour and 
talent, combined with the training of experience, and is not the 
offspring of a lucky accident. Mankind never fail to appreciate 
him who has at once the power and the disposition to seive 
them, in whatever sphere ft usefulness or honour he may eleci. 
Just in proportion to his power and willingness to serve will he 
be used. It matters not whether he makes bad poetry or bad 
bargains, society has no use for such, and the unfortunate 





author of either is left in merited obscurity.” 
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FORMULAS AND TABLES FOR THE 
SHAFTING OF MILLS AND FACTORIES.* 


By James B, Francis, Civil Engineer. 


(Continued from page 149.) 

Experi 1.—A bar of wrought iron purchased as “ En- 
glish refined,” 12 ft. 2} in. long, 0.367 inch deep, 1.535 inch wide, 
was su at four equidistant points, four feet apart. When 
loaded at the middle points of each division wita fifty-two 

the deflection in the middle division was 0.069 inch, and 

mean deflection in the other two divisions was 0.371 inch. 
The weight on the middle division was then increased until t he 
deflection was alike, viz., 6.281 inch in each division ; the weight 
being 82.84 pounds in the middle division and 52 pounds in 
each of the other divisions. Four feet was then cut off of each 
end of the bar, when thevdeflection, with 82.84 pounds on the 
middle division, was 1.102 inch. 

Experi 2.—A bar of iron of the same quality and length 
as in experiment 1, 0.551 inch square, was Tid on the same 
supports. When loaded at the middle points of each division 
with fifty-two pounds, the deflection in the middle division was 
0.058 inch, and the mean deflection in the other two divisions was 
0.314 inch. The weight on the middle division was then in- 
creased until the deflection was 0.241 inch in each division; the 
weight being 82.84 pounds in the middle division, and 52 

in each of the other divisions. Four feet was then cut 
of each end of the bar, when the deflection, with 82.84 pounds 
on the middle division, was 0.984 inch. 

In the case in which the deflections were alike in the three 
divisions, the middle division corresponds to the case of a conti- 
nuous shaft supported by numerous equidistant bearings, and the 
case where the bar was reduced in length corresponds to that in 
formula 4. Comparing the deflections in the two cases in the above 
experiments, we find, by experiment 4, that the ratio of the de- 
flection of the shaft, simply supported at each eud, to that of the 
continuous shaft isas 1 to 0.245. In experiment 2, the corres- 
ponding ratio is as 1 to 0.245; the mean of the two experi- 
ments giving a ratio of 1 to 0.25,¢ which agrees with Navier, 
and we must adopt for the deflection of a continuous shaft, from 
its own weight, the formula 

(5). 


d=} 0.007818_—, a 
The greatest admissible value of § in ae to the length 
must be determiued by experience. Tredgold assumes that for 
cast iron it might be 0.01 iuch for each foot in length, or 
rive part of the length, whatever pw the diameter ; but the 
transverse strain to produce this deflection is a greater fraction 
of the transverse strain that will produce fracture in a large 
shaft than ina small one. The maximum strains of extension 
and compression in a shaft, for the same deflection, are in pro- 
portion to the diameter, while the deflection itself, from the 
weight of the shaft, is inversely as the square of the diameter ; 
consequently, the deflection to produce the same maximum 
strains must be inversely as the diameter. 

Adopting this principle and the assumption that a shaft of 
wrought iron or untem steel two inches in diameter may 
deflect from its own weight 0.01 inch per foot in length between 
the bearings, we may determine the greatest admissible dis- 
tances between the bearings of shafts of other diameters, as 
follows: 

The greatest admissible deflection for any diameter, d, is 


2l l 
‘ = 9 ° 6). 
8=jap0d 72-0167 FG: (6) 
Substituting this value of § in (5) and reducing, we have 
1=VO0.9128dE, . . oo 
Table of the greatest admissible dist the bearings of 


continuous shafts, subject to no transverse strain except from 
their own weights ; computed by formula (7). 


hot 




















Distance between bearings, 
. , in feet. 
Diameter of Shaft, 
in inches. 
If of 

wrought iron. If of steel. 
Da ant oe enn 12.27 12.61 
Fon wt and —_ 15.46 15.89 
Be dee eee ~~ ens 17.70 18.19 
@ ce ite on 7m 19.48 20.02 
O ‘une wre eee eco 20.99 21.57 
6... aie nin am 22.30 22.92 
Soe eco eco ee 23.48 24.13 
aad we ie ose 24.55 25.23 
ae on ean ood 25.53 26.24 
10 4 oes 26.44 . 27.18 
il ee 27.30 28.05 
12 28.10 28.88 








In practice, long shafts are scarcely ever entirély free from 
transverse strains; however, in the parts of long lines which 
have no pulley or gears, with the couplings near the bearin 
the interval between the bearings may approach the distances 
= in the preceding Table. Near the extremities of a line, the 

istances between the bearings should be less than are given in 
the Table. The last space should not exceed sixty per cent. of 
the distance there given, the deflection in that space Seing much 
sepa than in other parts of the line. In shafts moving with 

igh velocities, it will usually be mee my to shorten the dis- 
tances between the bearings, as given in the Table, in order to 
obtain sufficient eg aoe to prevent heating. 

In factories and workshops, power is usually taken off from 





* From the Journal of the Franklin Institute, 
A Lang mayen 4 ns ong the effect of connecting the chords 
of truss bridges over the rs. Assuming that, ina bri of not 
less than three equal spans, the top and bottom chords oe equal 
resisting powers, and the whole length of the bridge is uniformly 
joaded, if the chords are continuous throughout the whole length 
of the bridge, the deflection of any except the end spans, 


span, 
will be one quarter of the amount that it would be if the chords 
ected at the piers. 


were 





the lines of shafting, at many points, by pulleys and belts, by 
means of which thes Saeshionsy C cpentad. When the machines 
to be driven are below the shaft, there is a transverse strain on 
the shaft, due to the weight of the pulley and tension of the 
belt, which is in addition to the transverse strain due to the 
weight of the shaft itself. Sometimes the power is taken off 
horizontally on one side, in which case the tension of the belt 
produces a horizontal transverse strain; and the weight of the 
pulley acts with the weight of the shaft, to produce a vertical 
transverse strain. Frequently the machinery to be driven is 

laced above the floor to which the shaft is hung in the story 

low ; in this case the transverse strain produced by the tension 
of the belt is in the > direction to that produced b, the 
weight of the pulley and shaft. Sometimes power is taken off 
in all these directions, from the part of a shaft between two 
adjacent bearings. To transmit the same power, the necessary 
tension of a belt diminishes in proportion to its velocity ; conse- 
quently, with pulleys of the same diameter, the transverse strain 
will diminish in the same ratio as the velocity of the shaft in- 
creases. In cotton and woollen factories with wooden floors, the 
bearings are usually hung on the beams, which are usually about 
8 ft. apart, and a minimum size of shafting is adopted for the 
different classes of machinery which has been determined by ex- 

rience as the least that will withstand the transverse strain. 

‘his minimum is adopted independently of the size required to 
withstand the torsional strain due to the power transmitted; if 
this requires a larger diameter than the minimum, the larger 
diameter is, of course, adopted. In some of the large cotton 
factories in this neighbourhood, in which the bearings are about 
8 ft. apart, a minimum diameter of 1j in. was formerly adopted 
for the lines of shafzing driving looms. In some mills this is 
still retained ; in others 2} in. and 2,,; in. have been substituted. 
In the same mills the minimum size of shafts driving spinning 
machinery is from 2} to 2}}in. In very long lines of small 
shafting, flywheels are put on at intervals, to diminish the 
vibratory action due to the irregularities in the torsional strain. 
We can deduce from formula (1) the breaking power, or, in 
other words, the power which, being transmitted by a shaft, will 
produce a torsional strain upon it equal to its total resistance to 
that force. 

be p=the breaking power, in horse powers of 33,000 foot- 

junds, 
PeN=the number of revolutions of the shaft per minute. 

_ 24RNW 
P= 12x 33000" 

from which we deduce, 


 _ 12x33000p 
W Ss re 
Substituting this value in (1), we find, 
mN BT 
P= 5x 33000 xc 12 = 0-000003115N aT, « @). 
Substituting the values of T, adopted above for iron and steel, we 
have. 
"For wrought iron, p=0.1558Nd3, . . . . (9). 
» Steel, p=0.2492Nd5, + (10). 
cast iron, p=0,0935Nd5. - (11). 


” 

A formula for the wrought-iron shafts of prime movers and 
other shafts of the same material, subject to the action of gears, 
which I have adopted in numerous cases in practice during the 
last twenty years, and found to give an ample margin of strength, 
is 


3 /100P 
n(/™ eo 


in which P=the power transmitted, and from which we deduce 
P=0.01N . 13). 


(12), 


For simply transmitting power, the formula I have used is 


a=s/ — , . (14) 
from which wededuce P=0.02Nd3, . .. . . (15). 


Comparing formulas (9) with (12) and (13), and also with 
(14) and (15), it will be seen that the formulas (12) and (13), 
used for shafts for prime movers, give a strength 15.58 times the 
breaking power; and the formulas (14) and (15), for shafts 
simply transmitting power, givea strength 7.79 times the break- 
ing power. 

n applying the rules for the strength of materials to con- 
structions in which there is no movement, it is usual to make 
the computed strength from three to five times the breaking 
strain. Bodies in rapid motion, however, usually require a 
greater margin of strength, in order to provide for the tendency 
to vibration. In cases where shafting for simply transmitting 
power is very accurately finished and firmly supported by bear- 
ings at short intervals, an excess of strength two-thirds of that 
given by formulas (14), (19), and (23), will undoubtedly suffice. 
In ordinary cases, however, the strength given by these formulas 
should be adopted. 

It mast be understood that the shafts to which formulas (12) 
and (13) are applied are supported by bearings sufficiently near 
to each other to guard against the transverse strain caused by 
the prime mover or % 

To find formulas for steel shafts of the same strength as those 
for wrought iron, we have for prime movers p=15.58 P; sub- 
stituting this value of p in (10), we have 

: P=O0.0IGN@, . . + « o (16), 
from which we deduce 
52 


‘ = 
a= Vf® :. (17). 
Similarly, we find for steel shafts for simply transmitting power 








P=0.082N@,..... . (18); 
- n/t. + + oe 


Similarly for cast iron, we find for prime movers, 
p=0.006Nd,...... 


an fF... 


(20), 
(21). 








—=3 


For simply transmitting — 


’ 2) Sf aaa (22), 
3 /83 P 
d= ee + (23). 


The following Table gives the eee which can be safely 
carried by shafts making one hundred revolutions per minute. 
The power which can be carried by the same shafts at any other 
velocity may be found by the following simple rule: 

Multiply the power given in the Table by the number of revo- 
lutions made by the shaft per minute; divide the product b 
100; the quotient will he the power which can be safely carried. 























Horse-power which can be||Horse- power which can be 
safely carried by shafts}| safely transmitted by shafts 

sie for prime movers andj making 100 revolutions per 
Ss gears, well supported)! minute, in which the 
s by bearings, and mak-|| transverse strain, if any, 
- ing 100 revolutions per|) need not be considered; 
rs minute; if of || if of 
= 
Zl gedl i al .eSi gael as! as 
g§ | 5°23) gps |e2a]!| £25 | ge= | sah 
S eto See ell ate | San | en 

ee| gia less|| Sea | Se | eed 

BGE| S28 |See| fe | 282 | See 

Bos|% € ssi sss |“ 8 | ~3s 

| 

1.00| 1.00} 1.60| 0.60|| 200} 320) 1,20 
1.25} 1.95} 8.12} 117|| 3.90 6.24) 234 
1.50 5.37 5.39| 2.03 6.74 10.78 4.06 
1.75 5.36 8.58] 3.22 10.72 17.16 6.44 
2.00 8.00 12.80; 4.80 16.00 25.60 | 9.60 
2.25] 11.39 18.22; 6.83 22.78 36.44 13.66 
2.50| 15.62 24.99} 9.37 81 24 49.98 18.74 
2.75} 20.80 33.28 | 12.48 41.60 66.56) 24.96 
3.00} 27.00 43.20 | 16.20 54.00 86.40 82.49 
3.25| 34.33 54.93 | 20.60 68.66) 109.86 41.20 
3.50| 42.87 68.59 | 25.72 85.74) 137.18 51.44 
3.75| 52.73 84.37 | 31.64 || 105.46) 168.74 63,28 
4.00} 64.00} 102.40} 38.40/| 128.00} 204.80 76,80 
4.25| 76.77) 122.83) 46.06|| 153.54) 245.66) 92.12 
4.50} 91.12) 145.79) 54.67 182.24} 291.58) 109.34 
4.75| 107.17) 171.47) 64.30|| 214.54) 342.94/ 128.60 
5.00} 125.00} 200.00} 75.00}; 250.00} 400.00| 150.00 
5.25} 144.70| 231.52} 86.82|| 289.40} 463.04) 173.64 
5.50} 166.37) 266.19] 99.82|| 332.74] 582.38) 199.64 
5.75| 190.11} 304.18 /114.06 || 380.22} 608.36] 228.12 
6.00 | 216.00) 345.60|129.60|} 432.00} 691.20] 259.20 
6.25| 244.14] 390.62 /146.49|| 488.28] 781.24] 292.98 
6.50 | 274.62) 439.39|164.78|| 549.24| 878.78| 329.56 
6.75 | 307.55) 492.08|184.53 || 615.10} 984.16] 369.06 
7.00} 343.00} 548.80 |205.80|| 686.00] 1097.60| 411.60 
7.25| 381.08} 609.73 |228.65|| 762.16| 1219.46| 457.30 
7.50| 421.87] 674.99 253.13 || 843.74] 1349.98] 506.26 
7.75 | 465.48| 744.77 |279.29 || 930.96 | 1489.54] 558.58 
8.00} 512.00} 819.20 |307.20 || 1024.00) 1638.40} 614.40 
8.25 | 561.52] 898.43 |336.91 || 1123.04| 1796.86| 673.82 
8.50} 614.12) 982.59 |368.47 || 1228.24) 1965.18) 736.94 
8.75 | 669.92] 1071.87 |401.95 || 1339.84 | 2143.74} 803.90 
9.00 | 729.00} 1166.40 |437.40 |} 1458.00} 2332.80) 874.80 
9.25 | 791.45 | 1266.32 |474.87 || 1582.90 | 2532.64} 949.74 
9.50) 857.37 | 1371.79 |514.43 || 1714.74 | 2743.58 | 1028.86 
9.75 | 926,86 | 1482.98 |556.12 || 1853.72 | 2965.96 | 1112.24 
10.60 |1000.00 | 1600.00 (600.00 || 2000.00! 3200.00! 1200.00 




















_Comparing formulas (14) and (19), it will be seen that the 
diameters of shafts of wrought iron and steel, to transmit the 
same power, are in the ratio of the cube root of 50 to the cube 
root of 31.25, or as 1 to 0.855. The weights of the shafts wil 
be as the squares of the diameters, or as 1 to 0.731. The 
poe required to overcome the friction of the shafts in their 

ngs, assuming that the co-efficient of friction is the same 
for wrought iron and steel, will be as the products of the 
weights into the velocities of the rubbing surfaces. The num- 
ber of revolutions in a given time being the same in both, the 
velocities of the rubbing surfaces will be as the diameters; and 
the weights will be as the squares of the diameters; the power 
required to overcome the friction will therefore be as the cubes 
of the diameters, or as 1 to 0.625. That is to say, the power 
which must be expended to overcome the friction of a steel 
shaft is five-eighths of that required to overcome the friction of 
a wrought-iron shaft of equal strength. 

The superiority of steel to resist transversal strain is much 
less than to resist torsional strain. The relative diameters of 
wrought iron and steel shafts, to resist equal transverse strains, 
exclusive of their own weights, are inversely as the fourth roots 
of the respective values of E, or as 


1_\3 1 _\3 
to " .98. 
(secones) (som) ecias ches 


That is to say, steel shafts, to offer the same resistance to ex- 
ternal transverse strains, may be two per cent. less in diameter 
than wrought-iron shafts. The weights of such steel shafts 
will be about four per cent. less than the weights of wrought- 
iron shafts of equal stiffness; and the power required to over- 
come the friction of the bearings will be about 6 per cent. less. 








Lowell, Mass., May 4, 1867. 
Tue Sratk or NevapA.—This State is very rich in silver 
mines. The population in 1860 numbered only about 6000 


souls, while it has now risen to 60,000, of whom 20,000 are 
residing at Virginia City, the capital of the new State. During 
the last four years the inhabitants have expended 1,000,0000 
in the installation of works and 1,000,002, in connexion witk 








the opening of the pits of mines. 
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STEAM TRAVELLING CRANE, AT THE PARIS EXHIBITION. 


CONSTRUCTED BY THE COMPAGNIE BELGE, BRUSSELS: M. CHARLES EVRARD, ENGINEER. 





Amonesrt the articles exhibited at Paris by the Compagnie 
Belge, of Brussels—whose works are under the direction of M. 
Charles Evrard—is a steam-travelling crane constructed on a 
plan patented by M. Neustadt, of Paris. Of this crane, which 
is intended for raising loads up to 5000 kilogrammes, or nearl 


5 tons, we give engravings above. The radius of the ji 
is 19ft. 8in., and the height 26 ft. 3in.; and all the gearing, 
both for turning the jib and traversing the crane along the rails, 
is worked by steam power. The carriage or base-plate of the 
crane is of cast iron, and it is carzied by four cast-iron wheels 
having wrought-iron tyres. Each of these wheels carries a 
spur-wheel, and these spur-wheels are geared into by four 
Pinions, which derive their motion by means of bevel-gear from 
4 vertical shaft which passes down through the centre of the 
crane post. This arrangement, which serves for giving the 
traversing motion to the crane, is somewhat complicated. 

The crane post, which is of cast iron, is keyed into the frame, 
and is fitted at the top with a wrought-iron pin provided with a 
steel face on which the greater part of the weight of the crane, 





HA 
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&ec., is received. The frame consists of a hollow cast-iron 
column, the upper part, or cap, of which rests on the crane post, 
whilst the lower part is guided by a series of horizontal rollers. 
To the frame are attached the steam cylinders, the gearing for 
transmitting the motion to the chain wheel, the brake, the jib. 
and other details. ‘The two steam cylinders, which are placed 
vertically, are 54 in. in diameter, with 7}in. stroke, and the 
distribution of the steam is effected by the ordinary link motion. 
The steam is supplied from a vertical boiler having an_ internal 
firebox with two transverse water-tubes. ‘The boiler is placed 
so as to serve as a partial balance-weight, and it is fed by a 
donkey-pump. 

The arrangement of the hoisting and traversing gear will be 
readily understood from an inspection of the engraving. The 
hoisting chain, instead of being coiled on a barrel or drum in 
the usual way, merely passes over a chain wheel, after leaving 
which it is turned back into a trough of sheet iron placed be- 
tween the tie-bars supporting the jib, and led over a pulley at 
the upper end into the jib itself, which serves as a receptacle for 














it. This arrangement constitutes one of the main peculiarities 
of the crane. The traversing and turning gears are thrown 
into and out of gear by friction cones or clutches, these clutches 
being worked by hand levers, arranged as shown in the en- 


vings. 

The jib is of a box section, and is formed of wrought-iron 
plates and angle irons. The lower end of the jib is connected 
to the frame of the crane in the manner shown in the side ele- 
vation, and the upper end is supported by a pair of tie-rods, 
each made in two parts connected by a tube or ferrule into 
which they are cottered. By removing the cotters the jib can 
be lowered to a height of about 13 ft., so that it can pass readily 
under bridges, &c. The platform of the crane is arranged so 
that the man in charge has ready access to all the parts; and it 
carries, in addition to the boiler, the water tank and coal bunker 
and a counterpoise. The total weight of the crane is 25,000 
kilogrammes, or rather under 25 tons, and our engravings of it 
have been prepared from drawings with which we have been 
supplied by the makers, 
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PERMANENT WAY -ACCOUNTS —No. IL. 


portions of the Great Northern Railway are, we believe, as 
follows : 


cent. per annum for a period of eight years on the principal 
outlay required to relay the same mileage of single line, 








recouping the principal besides at the end of that period, 









STEEL VERSUS IRON RAILS. Three to five years a P - 45 per cent. 
Eight years . é ° ° a fe as shown in detail in Table, No. 2. 


Berore proceeding to the consideration of the finan- ~ 
cial questions involved in the substitution of steel for he scale teotetine then cccsgunitiedy tape = Great Nortuern Rattway. 
iron rails on the most severely worked portions of our the Loop, East Lincolnshire, and branch lines. Very much the No. 1. 
main lines of railway, it maymot be out of place to same proportions obtain, we understand, on the London and Annuity of 74741 14s. 9d. payable for twenty years, 
add a few words in toy the total estimated | North-Western Railway system, and we therefore feel we} ‘®°uPing principal with interest at 15 per cent. per 
mileage annually relaid on ‘the wiidle of the railways | are not far wrong in assuming that at least 5198 miles of | um in that period. Required to repay difference in 
. cost (6/. 10s. per ton) between steel and iron rails on 61 








































in the United g the amount of | single line (or 25 per cent. of the whole mile i 
. age in the , “ing Re, ie 
which our most . Hiithorities appear to | kingdom) partakes of this short-lived character of eight sullen of single Hne=sl196 tons at eee 
hold widely diffe Sy ing to one autho- | years, 
Proportion Repaid Annually. 











rity it is to be takenat 2000 z.others vary intheir| The large-and varied experience we now possess of the 
estimates from 1000 to: 1500 mileay while all very con- | ¢Xtraordinary enduring powers of the Bessemer steel rail, | Year. Annuities. 
yhi Principal, Interest. 


siderably exceed the moderate estimate of 600 miles }Whemh subject to the excessive wear and tear which 
referred to in our previous article. charactérise our heavy wain line traffic, and at such ex- 
Leeptional: situations, such as Camden Town station, 















£ dee, £ dec, £ dec. 









































The late Mr. Robert Stephenson,.in his address as_Presi- ~ 5 
dent of the Institution .of Ciel. Engineers some years Crewe, or. the Woodhead Tunnel, where the measure of 1 7,47 4.737907 456.687907 7,918.050000 
since,* estimated the actual waste of iron rails from wear | *0Ursail life, has hitherto been counted by days instead of 2 7,47 4.737907 525.230862 6,949.507045 
and tear, oxidation, and loss in remanufacture at haifa pound | °F is such as fully to justify the opinion that where 3 7,47 4.737907 603.973383 | 6,870.764524 
per yard, “This, he proceedsite show, amounted on the ordivary iron rails now only last eight years, steel rails are + 7,47 4.737907 694.599802 6,780.138105 

then existing mileage to about: 20,000 tons of rails an- erage calculated to last at least three times that period. 5 7,47 4.737907 798.794451 6,675.943456 
i nually, equivalent to a length of about 166 miles of single | Tbeit — therefore, on ry ue portion of our 6 7,47 4.737907 918.615958 6,556.121949 
line; while the mileage of single line required to be re- while mo Poms rg yee = rs rec 4 , for 7 7,47 4.737907} 1,056.403673 6,418.334234 
ot consequent.on. this w of material he estimates, | WBile the difference in first cost undoubtedly involves a  Hppeney aii 
new seq aste 8, - ‘ . - . 8 7,474.737907} 1,214.s71242 6,259. 866665 

in addition, at ten times thi amount, viz., 1666 miles or considerably larger outlay, up to a certain period (estimated 13% : wo 
about 200,000 tons of rails. , » by Mr. R. Johnson at eight years), still that gentleman’s 9 7,47 4.737907 ’ 397 .059820 6,07 7.678087 

According to the recently published Board of Trade re- | ©#lculations convincingly show that, notwithstanding the 10 7,474.737907|  1,606.665580 5,868.072327 
turns, there were altogether in the United Kingdom on the relaying of 61 miles of steel annually mounts up a debt 11 7,47 4.737907 1,847.665417 5,627.072490 
Blst of December, 1865, 7503 miles of double and 5786 | °f 253,000/. in that short time, the saving effectedin the] 12 7,474.737907| 2,123.784s18 5,350.953089 
miles of single line, making a total of 13,289 miles of rail- | flowing twelve years (the life of a steel rail being estimated | 13 7,47 4.737907} 2,443.497862 5,03 1.240045 
way, which, taken altogether as single mileage, amounts | *t twenty years) is such as not only to wipe off this debt, 14 7,47 4.737907] 2,810.027220 4,664.710687 

© 20.792 miles li 584 li ‘les . but actually at the end of that period to leave a balance F 74. 737907} 3.93].531303 4.243.2066 
t ,792 miles of line and 41,584 lineal miles of iron 8 a 15 7,474. . i 04 
rails ; half a pound per yard on this (without taking into | °™ the credit side of the account a considerably larger 16 7,474.737907| 3,716.291410 3,758.446497 
account the mileage of sidings at stations and termini in- | 2"04"% equivalent, og fact, to a saving in the entire period 17 7,47 4.737907] 4,273.711728 3,201 .026179 
cluded by Mr. R. Stephenson, and estimated at fully one- of b aagpc years of fully 50 per cent. Es ie 18 7,474.737907| 4,914.787202 2,559.950705 
third of the whole mileage) just amounts to 16,336 tons| he ah agree be effected m the value of 19 7,474.737907| 5,652.009961 1,822.727916 
of rails, or, in other words, to about 136 miles of single railway property generally, by the instrumentality of such aged ae ‘ee 
line entirely wasted or worn away in the course of a year. | * /atge annual saving in expenditure as will undoubtedly ~ 7,474.7a7007| —6,499.cs000 schaneaend 
Multiplying this by 10, the equivalent renewals consequent be effected by the more general employment of steel rails, e a y 
on the wasted mileage, and adding the results together, we | (amounting, 'as we have seen, in the case of theninerailways,| | 149,494.758140 46,785.359639 | 102,708.s98501 
get in all 1496 miles (or just ,, of the whole mileage of single | 0" 2" 8veTage, to at least $ per cent on the ordinary share fa ; £ dec, 
line in the kingdom) as the extent of our annual renewals dividend), is well worthy of serious consideration, more espe- Principal repaid ... 46,785.859639 
of way; and giving an average of fourteen years only as cially at a time like the present, when railway interests’ are Interest 6 ... «-- 102,708.s98501 
the general average life of a rail throughout the railway | "fering from such Jamentable depreciation. = — . 
system of this country—a period which it requires a very We feel certain, however, that the benefit arising from 149,494.758140 
little reflection to show to be much too short, even if we the substitution of steel rails for iron will be found not i. ie 

merely to extend to the direct saving effected in the cost of No. 2. 





take into consideration the large increase which has taken ae . le R sn 

place in the weight and amount of traffic since the time renewals, but that the annual cost of maintenance will be . __ GREAT NortuerNn AILWAY. 
when Mr. Stephenson made his estimate. proportivnately lessened to the extent of fully one-half, as | Annuity of 7240/.19s, 9d., payable for eight years, and re- 
We will assume, in the first place, that the wear and | ha# already been proved to be the case on several railways | couping principal with interest at 5 per cent. in that 
tear of the rails laid down on the 13,292 miles of railway where steel rails have been extensively laid down; while the | period. Required to defray difference in cost (64. 10s, per 
improved and more durable condition of the road will in- ton) between steel and iron rails on 61 miles of single line 


in th includi it d bout 261 - “ 
n the United Kingdom (including as it does abou . directly, but with. equal certainty, operate in the same way =7200 tons at 6/. 10s. = 46,800/.* 












































miles of single and lightly worked lines both in Scotland and tn diarindehing the enermsns metas 4f weer ond teer ¢ 
g . ( r to - ; 
English railways seferred tp LM A uaeat tonite, . which the engines and rolling stock are at present subject | _ , . — egy Ray. 
in this way we should get something like 692 miles as the | Solely through the defective condition of the road. Years. Annuity. | Principal. | Interest, 
proportionate tctal annual mileage renewed, and giving We reserve our concluding remarks, therefore, to the £ dee. dee. | £ dec. 
about thirty years as the average life of a rail throughout consideration of the well-digested scheme Mr. R. Price 1 7,240.989600 4, $00. 989600; 2,340.000000 
the kingdom ; this, although—as we shall presently show | Williams proposes, as the readiest and most practicable 9 7 940.989600) 5,143. “647600 2, 097. 342000 
from a comparison of the average cost of maintenance | ™eans of tiding over the financial difficulties which beset 3 7,240.989600 5,403.340800, 1,837.64ss00 
throughout the system—largely in excess of the actual | the question at the outset, the basis of which appears to be 4 7'24(),989600| 5,673,517200 1,567.472400 
amount, is still much nearer the mark than the result arrived |* System of atinual payments on the terminable annuity 7’940 9 aneel a O37, 1720001 1.283. 8176 
at by Mr. Stephenson's mode of estimating it. The Board of | Principle, of so slight an amount, however, as scarcely to! 5 | 
y I operate at all to the prejudice of the interests of 6 7,240.989600 6,255.522000, — 985.467600 
Trade returns show the total amount of the permanent way | Operate @ to the prejudice of the interests of present : 
charges for the year ending 81st of December, 1865, on | Shareholders. The plan be proposes has certainly, in our 7 7,240.989600) 6,567.771600) 673.2180 
the whole of the 13,289, miles of railway to be exactly opiniet, Me el pour sg * — exceedingly 8 7,240.989600 6,896. 167200| 344.822400 
8,140,718/., giving only 244% as the average cost per mile | 5%™P46 12 1s operation, and seems calculated to answer the ome pA ‘ me 
per colleen, Gilin. oe the nine principal ~ k= parte purpose very effectively. ‘ 3 £57,927 916800) *46,798.128000 11,129.7sss00 
to, it has averaged as muchias 2802 per mile per annum| These tables, which we publish this week, show the 1,129.7sss00) 
amount of annuity required on each of the different rail- Semen 
£57,927. 916800) 





during a period of twenty ‘years, showing most conclu- ; . 
sively, if any evidtnce indeéd'were needed to show it, that | W8YS to repay the difference of cost between iron and steel 
the traffic, and consequently the wear and tear, on these | "ils, in a period of either eight or twenty years, “ re- No. 3. 
nine railways, was much larger than on tho entire railway | CouPing” the principal outlay, with interest at 5 per cent., at Summary, showing annuities (recouping the principal with 
mileage in this country. the end of the respective periods. The scheme which we! interest at 5 per cent.) required on the undermentioned 

believe will presumably be most in favour with present railways to repay in eight years the additional outlay 


If, however, omitting the Scottish and Irish railways, narehold is that f i . 
we compare the relative cost of maintenance of way, &e., |§ ans song ha oa san — > = ler ope 4 IS €X-} caused by the substitution of 75 Ib. steel in place of the 
on the railways in E and, Wales only, with the | tended over the longer period of twenty years; for our- present iron rails. 





































average cost given i for these qine. railways, we selves, looking to the broader and more distinct question = 
find as a result, that Gs a miles if amounted | #ecting the. interest of railway property in the abstract, } £ be 
to 2,564,046, or just milé per anhum, which } We decidedly incline to the larger and more immediate | 8 fore 
very closely tallies with 4 . "2802. ‘the at ‘aan Vikely’ to arise from the operation of the quicker] , | eZ 2x0 
Mr. Price Williams's tables; and we may the aay method, which recoups the principal outlay in the short] 3 | =a eSee¢ 
infer that the relative s of traffic, and pit period of eight years. z | ese | nesee 
tear consequent on it, are yery similar, and that, conse- It is well to remember that this period of eight years re-| 4 Railway. Ss8 | 23 £23 
quently, the extent of the anpual renewals are proportionate | Presents at once the life of the iron rail, aud the period) 3 Sas | *ege2 
in both cases, giving as a reguit somewhere about 482 miles during which, on the Great Northern, for instance, the 23 eye 22355 
of line, equivalent to wy ofthe whole mileage, or, in other whole of the excessively worked portions of the main line ee Pe F-3 atae 
words, giving this the average lifé and the average extent of will have to undergo renewal; 8/. also represents about| ¢ 3 lg $d ie 3 £5 
the annual renewals on the railways in England and a average cost per ton of iron rails ; consequently it fol- | > eo eee 
Wales ; our estimate therefore of 600 miles per annum as the | !ows that from year to year there is practically now actually | ___ 
present average mileage renewed throughout the three being paid, or, railways where this period of eight years £ dec. 
kingdoms will, it is believed, within very narrow limits of | ™il-life prevails, a constant annuity of 1/. per ton, which,} 79 |London and North-Western 60, 593 9375.070146 ’ 
error be found correct. so long as iron rails with that duration continue to be/ 44 |North-Eastern...... seeerers norms 748 |5221.558056 

As a concurrent proof of the accuracy of these deduc- | "ed, will remain a constant annual fixed charge. This} 35 [Midland ............ssceocosseee 26, 845 |4153.512090 


tions, it may be mentioned that the average life of iron | 1/. per ton on the Great Northern is, on the 61 miles} jg |Tondon an -W 573 |2954.763706 
rails, found by dividing the original cost of constructing a of iron rails annually requiring to be renewed, equiva- +61 |Great pag oes = 14573 not gente 
mile of double line (2800/.) by the average annual cost per | ent to an annuity of 7200/. per annum, valiciont of iteclf 353/ Lancashire and Yorkshire ...|27,417 |4942.01s074 
mile per annum during a period of years, gives nearly the | t° pay interest at the rate of 15 per cent, for twenty years 204(South-Easte tee 15598 24009. 600576 
same result—viz. twenty-seven years. on the principal outlay required to renew 61 miles of line ll , do 1 Bas wight sresecenees| LO, 90 1364. i 
The average life of iron rails on the most severely worked | °° that railway, besides recouping the principal at the end $/London an LOM. seicese. 8,8 7204 i 
of that period, as may be seen by reference to Table, No.1.| 7 |Manchester and Sheffield ...} 6,402 | 990.¢o7605 


* Vide Minutes of ings, vol. xv., 127. It would also suffice to pay interest at the rate or 5 per t Mileage d to be relaid aay by Mr. Johnson. 
page propose 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Clyde Shipbuilding for August.—The shipbuilding trade 
on the Clyde has been a little more lively during the past 
month, and several good contracts have been received, the 
easy state of the money market and moderate prices of ship- 
building materials inducing shipowners to speculate in new 
ships. The vessels launched on the Clyde during the 
month and eight months ending 31st August, as com- 
pared with corresponding periods in the preceding years, 
are as follows: 


1867. 1866. 1865. 

Vis. Tns. Vis. Ths, Vis. Tns. 

= p eae ; 9.060 
fonth... «+ 17 11,300 16 8,336 23 , 
es tmonths 127 81,100 150 77,620 183 109,090 
-—— 


‘Among the vessels launched in the course of the month the 
° . 
following may be mentioned: 
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Steamers for the Leith and Continental Trade.—The 


Clyde has supplied a great number of ships for many 
parts of the world, and amongst others, for Leith, the sea- 
port for Edinburgh, a city which bears no goodwill towards 
Glasgow, the metropolis of the West, believing that ‘‘no 
good can come out of Nazareth.” Glasgow can enjoy 
amazingly the envy of the Scottish metropolis in this re- 
spect, As evidence, it is supplying numerous steam-vessels 
for Leith, including the Vine, which is the third steamer 
which has been launched this year on the Clyde for Mr. 
McGregor, the eminent shipowner, of Leith. This vessel 
was launched on Saturday. Her length of keel is 190 ft., 
breadth of beam 26 ft., and depth of hold 18 ft. The others 
were the large steamer Leith, 2000 tons, and the Normandy, 
591 tons. ‘here has also been built on the Clyde this year 
the Garrison, 800 tons, for Mr. Lang, also of Leith. Last 
year, six new steamers were added to the fleet of Leith and 
foreign traders from the Clyde: they were the Malvina 
and Jona, both 1050 tons, built by Messrs. Thomson for 
the London, Edinburgh, and Leith Shipping Company ; the 
Windsor, 554 tons, built by Messrs. Blackwood and Gordon, 
for Messrs. Gibson and McGregor; the Lord Aberdour 
(paddle), 286 tons, built by Messrs. Aitken and Mansell for 
Dr. McGregor ; the Sutherland, 810 tons, built by Messrs. 
Barclay, Curle and Co., for Messrs. J. Warwick and Co. ; 
and the Britannia (paddle), 420 tons, built by the same 
firm, for the Leith and Newcastle Shipping Company. Be- 
sides these there were several iron lighters, built on the 
Clyde, for Leith houses. In fact, most of the steamers now 
trading from Leith are Clyde built, and are, in point of 
speeg and beauty, a credit to the river, 

Greenock Customs Revenue.—The customs revenue of the 
port of Greenock during the past month was the largest 


that has ever been received at that port, except on one 
special occasion, that of the month of April, 1867, when the 
amount paid was 149,0002, and that was in the expecta- 
tion of a rise in the duties upon the 1st of May. 

The following is the sum received during the month of 
August for the past three years: / 


£ » & 
Month ending 31st Aug., 1867............ 145,448 2 7 
” ” 1866.......45 ww» 138,568 15 7 


* va 1865 ai,......508 116,087 0 7 
The increase on the month over corresponding month last 
year being 11,879/, and on the preceding year 29,4117, 

Trial of Potato-diggers.—The trial of potato-diggers 
selected at the recent Glasgow Show to compete for the 
Highland and Agricultural Society’s prize of 20/., took 
place on the 3rd inst., on the farm of Bearyards, near Bishop- 
briggs. The day was fine, and’a large number of’ farmers 
and others turned out to witness the competition. There 
were, in all, eight implements on the ground ; but three of 
these were disqualified, on account of their having been 
altered since their appearance at the show. The remaining 
five were brought forward respectively by Mr. Cowan, 
Drem; Mr. Kirkwood, Dalkeith; Mr. Reid, Monckton, 
Ayr; Messrs. Law, Duncan, and Co, Shettleston (Han- 
son’s patent) ; and Mr. Winton, Falkirk. |The implements 
of Messrs. Cowan, Kirkwood, and Reid presented so many 
modifications of the ordinary'plough, effected by the intro- 
duction in various positions of prongs and mould boards. 
The Hanson digger has now been before the public for some 
eight or nine years. It consists of broad scoop for opening 
the drill, with a revolving grate behind, by the action of 
which the potatoes and soil are thoroughly separated, and 
thrown to one side against a netting attached to the side of 
the machine. Mr. Winton’s implement:is on a similar prin- 
ciple, but with the revolying \grate placed in a different 
position, and without the netting. In the course of the 
trial the attention of the judges was*concentrated on the 
Hanson implement, which was''testedunder varied condi- 
tions. One point specially looked into was the draught 
weight of the machine, which was found to be on the ave- 
rage about 5cwt. Mr. Winton’s machine, properly speak- 
ing, was not tried at all—the exhibitor having, it was 
understood, withdrawn from the contest. 

Auviliary Power to Sailing Vessels—Mr. Robert Duncan’s 
Patent.—In voyages to the East, in the ease of sailing ships, 
a considerable time is lost on account! of the calms which 
prevail in certain latitudes. Means for overcoming this 
have for a long period been ‘engaging the attention of 
many nautical and scientific minds, but as yet nothing 
of a satisfactory nature has been devised to overcome the 
obstacle, as it is well known in the case of steamers that so 
much space is taken up with machinery, boilers, and fuel, 
that little room remains for sufficient cargo to make it pay. 
At the same time it is also a fact that in the case of many 
of our fast-sailing clippers, could these calms be got through 
at a moderate speed, their passages would be considerably 
lessened, and the voyage made in a time little short of the 
steamer, with considerably less expense, and at the same 
time with a larger cargo. With these objects in view, an 
invention has been patented by Mr. Robert Duncan, ship- 
builder, Port Glasgow, and a trial of it is about to be made 
in the large ship Niagara, of 1600 tons register, at present 
loading at that port for Melbourne and Geelong, and which 
will sail in about a fortnight hence. The nature of this 
invention is not by any means complicated. It consists in 
passing the steam frum the boilers on deck (which are used 
for condensing, working the pump, winches, and windlass, 
&c., as in any modern vessel) to one of the ship’s boats, 
which is lowered alongside, and is provided with an engine 
and screw-propeller, and which is made fast guyed out from 
the ship’s side. It is expected, with this appliance, that a 
ship of such size will be towed about four knots an hour in 
a calm, with a consumption of fuel of about four tons per 
day. ‘The machinery of this boat, of course, takes nothing 
from the carrying capacity of the ship, as she only occupies 
her usual space on deck during the voyage, and the coal 
not much as a matter of dead weight. The whole machinery 
and coal for ten days’ steaming will not add more than 
three inches to her draught of water. The progress of the 
Niagara in her new career will therefore be watched with 
keen interest till we have news of her arrival, when we 
hope to hear of the complete success of Mr. Duncan’s patent, 
as a reward for the long and laborious days of thought 
which this matter must have cost him. 

British Association Meeting.—The business of the annual 
congress of the British Association will liave thoroughly 
begun by the time these “‘ Notes” are in the hands of your 
readers. Great preparations have been made by the Dundee 
local committee to make the reception of the sarans worthy 
of the object of the meeting and-of the British Association. 
We are informed here that the @minent nobleman who is 
the president elect would not yield to the request made by 
the officers of the association that he should prepare a 
written address so that they could print it, in advanee, as 
has frequently been the case on former occasions. I cannot, 
therefore, say anything of the nature of the address that 
will or should be delivered to-night; but’ this I can say 
that not much is expected of the: president this year, except 
giving his countenance to the work that othéis do. Of late 
years there have been the famous Newcastle address of Sir 
William Armstrong, in which he touched, with the hand of 
a master, the subject of the exhaustion of ‘the coal-supply, 
and uttered a sound that has been reverberating ever since ; 





and that delivered by Mr. Grove, last year, on “ Con- 





tinuity,” which raised so much discussion in the press, 


pulpit, and meeting-room; but the Duke of Buccleuch’s 
address is not expected to strike out any new subject for 
discussion either in science or philosophy. Nobody knows 
of his connexion with science in any form, and therefore it 
may well be asked, ‘‘ What claims has he to such an honour- 
able position?” None at all, I think. But it must be 
remembered that the Scotch (and especially Sir Roderick 
Murchison) “dearly love a lord,” as did Tommy Moore, and 
a lord-duke is, according to a well-known member of the 
association, the only thing that would satisfy them as a 
president. 

Notwithstanding the high northern latitude of Dundee, 
many persons are finding their way thither. Among those 
connected with engineering, and with allied branches of 
science and art, I may mention the following: Sir William 
Armstrong, Professor Ansted, Mr. Lionel Brough, her Ma- 
jesty’s Inspector of Mines, Mr. J, F. Bateman, Mr. Bazal- 
gette, Mr. I. Lowthian Bell, Newcastle ironmaster, Dr. 
William Fairbairn, Mr. Le Neve Foster, Captain Douglas 
Galton, Ed. Hull, author of the “Coal-Fields,” Mr. J. R. 
Napier, Col. Sir Henry James, Professor Rankine, Professor 
Tyndall, Professor Wheatstone, &c. A very successful 
meeting is anticipated. Last night there were entered in 
all no fewer than 1703 members and associates. 








THE SOCIETY OF ENGINEERS. 
To THE Eprror or ENGINEERING. 

Sir,—On my return to town this afternoon I received your 
paper, containing Mr. Fowler's letter. 

Time will not permit me to reply at length to the statements 
made with reference to the Society of Engineers, but I trust to be 
able to do so in your next number. 

I remain, 
Your obedient Servant, 
W. H. Le Feuveer, 
President of the Society of Engineers. 
18, Great George-street, Westminster, S.W., 
September 5, 1867, 








STRAIN ON SCREW-BOLTS. 
To tue Eprror or ENGINEERING. 

S1r,—Your correspondent “ J. E.,” in last week’s impression, 
is correct in his figures, though he does not appear to make 
sufficient allowance for the friction. The 30 1b. on the end of 
a 12in. spanner on a 1 in. bolt is (30 x24) 720 1b. at the thread. 
Against this there is the friction of the nut on the thread, and 
the much greater friction of the nut on the washer. 

The 720 lb, must travel 25 in. to lift the 18,000 Ib. through 
Lin. Co-efficient of friction, say, .2: , 

25x .2=5. 

Next is the friction of the nut on the washer or casting. Say, 
mean diameter of nut 1.3 in. (circu. 4 in.), at a co-efficient of 
about .3: 

4 in. x8 threads=32 in. for 1 in. of bolt. 
82 in. x .3=9.6 
Friction of thread=5 
» of washer=9.6 


14.6 
18,000 
This reduces the strain on the bolt to ~74 @ = 1233 Ib. 

I do not think that these co-efficients of friction are much in 
excess for rough nuts and washers under ordinary conditions of 
practice. The same result may be arrived at bya slightly diffe- 
rent form of calculation. 

Supposing the parts to be strong enough, what will be the 
power required on the spanner to lift 18,000 Ib. with a 1 in. bolt? 
18,000 : 25x.2= 90,000 friction of thread. 

18,000 : 832 x.3=172,800 
— eet 3 18,000 
hread friction ... 90,000 . 
Washer ,, ove 172/800} 262,800 


of washer. 





280,800 
18,000 : 30 : : 280,800 : 468 lb. on spanner. 
The power absorbed by the friction will be 
18,000 : 30 : : 262,800 : 438. 

This shows, as in the previous example, that about }iths of 
the power applied is absorbed by the friction, With small 
bright nuts and turned washers, of course, this proportion is 
much reduced. 

Yours truly, 
C. Waws. 


THE FLOATING BRIDGE AT PORTSMOUTH. 
To THe Epiror or ENGINEERING. 

S1r,—There are two or three inaccuracies in Messrs. Lewis 
and Stockwell’s letter, published in your last issue. 

‘Only four firms really tendered and submitted drawings, 
namely, Messrs. Dunn and Co., Messrs. Stothert, Messrs. 
Stephenson, and Messrs. Lewis and Stockwell. All these were 
submitted to Mr. F. H. Trevethick, of Great George-street, for 
his report and approval, as the engineer to the Portsmouth 
Bridge Company. 

Neither of these designs met his entire approval; he there- 
fore applied for, and obtained, the sanction of the Board to make 
a design of his own, which was accordingly done, and after it 
the hull of the bridge was ultimately constructed, 

Out of deference to Mr. Trevethick’s opinion, engines with a 
long stroke were adopted in place of the shorter-stroke oscillating 
engines originally suggested. 

the boilers were never intended to be of the flue description ; 
they are 22 ft. long and 5 ft. 10 in. diameter, with an internal flue 
3 ft. 9 in. diameter, in the back end of which there are 68 tubes, 
each 8} in. outside diumeter and 8 ft. long, the total heating 
surface being 609 ft., the grates 22.5 square feet. 
Yours very iraly, « 


TomKIns. 
18, London-street, City, September 4, 1867. 


Howden, September 4, 1867. 
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MR. WHITWORTH’S SHOT-MOULDING MACHINE. 


(For Description, see opposite page.) 
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BRITISH ASSOCIATION, 1857: DUNDEE. 


Report of the Council for the year 1866-67, presented to the 
General Committee, at Dundee, on Wednesday, September 
4th, 1867. 

THE annual reports of the treasurer, the Parliamentary Com- 
mittee, and the Kew Committee have been received, and will be 
presented to the General Committee. 

At the last meeting of the General Committee, at Nottingham, 
the following resolution was adopted: 

“That the Kew Committee be authorised to discuss and 
make the necessary arrangements with the Board of Trade, 
should any proposal be made respecting the superintendence, 
reduction, and publication of meteorological observations, in 
accordance with the recommendations of the report of the com- 
mittee — to consider certain questions relating to the 
Meteorological Department of the Board of Trade.” 

The arrangements which have been made by virtue of the 

wer thus granted to the Kew Committee are described in detail 
in their report, to which the Council beg to refer the General 

Committee. 

The general officers of the Association were requested by the 
Council to inquire into the practicability of having lectures 
delivered to the operative classes when the Association meets in 
large towns. The officers having reported in favour of the occa- 
sional delivery of such lectures, and having likewise ascertained 
that a lecture of the kind was desired by the local officers at 
Dundee, the Council have requested Professor Tyndall to de- 
liver one on Thursday next. 

At the last meeting of the Association, the Committee of 
Recommendations referred to the Council certain resolutions 
which had been adopted by the Committees of two Sections 
relative to the teaching of natural science in schools. The 
Council, fully impre with the importance of the subject, 
appointed a special committee for the purpose of inquiring into 
the question, and of preparing a report thereon. This com- 
mittee consisted of the general officers of the Association, the 
trustees, the Rev. F. W. Farrar, M.A., F.R.S., the Rev. T. N. 
Hutchinson, M.A., Professor Huxley, F.R.S., Mr. Payne, Pro- 
fessor Tyndall, F.R.S., and Mr. zy. M. Wilson, M.A. The 
Council, having considered the report presented by this com- 
mittee, adopted the recommendations contained therein, and 
resolved that the report be submitted to the General Committee 
at Dundee. 

The Council recommend that Sir Roderick Murthison, Bart., 

elected a vice-president at the present meeting, 

At their meeting on the 9th of March, the Council also decided 
to recommend for election, as a vice-president, the late Provost 
Parker. They afterwards learned with deep regret that death 
had deprived the Association of the services of so esteemed and 

an officer. 

The name of M. Janssen has been added to the list of Cor- 
supeuing Members. 

. The Council have been informed that the Association will be 

invited to hold future meetings at Norwich, Plymouth, Exeter, 

Edinburgh, Liverpool, and Brighton. 

Report of the Parliamentary Committee to the Meeting of the 
British Association at Dundee, in September, 1867. 
a Parliamentary Committee have the honour to report as 
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Your committee have to express their regret that the Public 
Schools Bill has again failed to obtain the sanction of the Legis- 
lature; but it is a subject for congratulation that the discussions 
in Parliament and elsewhere, which have followed its introduc- 
tion, have already borne fruit. The attention of the public 
appears to have been awakened to the necessity for introducin 
scientific teaching into our schools, if we are not willing to sin 
into a condition of inferiority as regards both intellectual culture 
and skill in art, when compared with foreign nations. The 
voluntary efforts of the masters of two of our great schools to 
add instruction in natural science to the ordinary classical course 
are deserving of all praise; and some evidenee of their success 
may be derived from the interesting fact—disclosed in the able 
report of the committee appointed by the Couucil of the Associ- 
ation to consider this subject—that some of the boys at Harrow 
have formed themselves into a voluntary association for the 
pursuit of science. 

Your committee have communicated to the Lord Chancellor 
the reports of the Committee on Scientific Evidence in Courts of 
Law, and his lordship has promised to consider the subject during 
the recess. 

The chairman of your committee has also lately been in com- 
munication with the President of the Board of Trade, with the 
object of prevailing on the Government to amend the unsatis- 
factory provisions now in force, under the authority of the 
Merchant Shipping Act, for securing the proper gs of 
the compasses of the ironbuilt ships of the mercantile marine. 

This measure was strongly and ably advocated by the presi- 
dent and council of the Royal Society, in a correspondence 
which passed between them and the Board of Trade in 1866, but 
hitherto without success. 

31st August, 1867. Wrottesey, Chairman. 

Section G.—MEcHANICs. 

President's opening Address. Summary of researches made or 
recorded at the instance of the Mechanical Section of the 
British Association since 1850. 

By W. J. Macquorn Ranking, C.E., LL.D., F.R.S. 
[| Abstract. ] 

The President of the Section, in opening the proceedings, 
said it was well known that the most important part of the 
proceedings at the annual meetings consisted in receiving reports 
of scientific researches made during the previous year, and 
planning those to be made during the ensuing year, whether by 
observation and experiment or by collecting and arranging ex- 
isting information. The proposals for such researches originated 
in the committees of the several sections were then considered 

the Committee of Recommendation, and were finally sane- 
tioned by the General Committee; and the reports of them were 
read to the sections with whom the proposals originated. He 
thought it might be useful, on the present oceasion, to lay before 
the meeting a brief summary of the researches which had been 
made or recorded at the instance of the Mechanical Section since 

1850. As that was the year in which he became a member of 

the association, he would refrain from extending the summary 

to earlier years, because that duty could be better performed by 
some member who had taken part in the proceedings of these 


years. 
Strength of Materials.—This subject had received, as its im- 
portance deserved, a large share of the attention of the section 


The following were the reports which the section had received, 
and the dates of the meetings at which they had been read: 

1. Mechanical Properties of Metals as derived from frequent 
meltings, 1853. 

> Tensile Strength of Wrought Iron at different temperatures, 
1856 


3. Resistance of Iron Tubes to collapse, 1857, 1858. 

4. Resistance of Elastic Tubes and Cylinders to collapse, 1858. 

5. Effect of Vibratory 'Action and long-continued Changes 
of Load on Wrought-iron Girders, 1860, 1861. 

These five reports were the work of Dr. Fairbairn, and they 
contained the solutions of questions of the highest importance— 
practical as well as scientific. The third of them, in particular, 
contained the discovery of a new law in the strength of mate- 
rials, that which connects the resistance of a flue to collapse 
with its thickness, diameter, and length, and the correct appli- 
cation of which is essential to the safety of steam-boilers. ‘The 
fifth of them contained the first determination, with any ap- 
proach to precision, of the ” agp of safety in engineering struc- 
tures of wrought iron. (The cnmeapending factor for cast iron 
had been determined by the Parliamentary commissioners on 
the application of iron to railway structures. ) 

6. Adaptation of Suspension Bridges to Railway Trains, 
1857, 1858. By Mr. Vignoles. Along with this report there 
should be mentioned, as having contributed to the solution of 
the same question, a paper by Mr. P, W. Barlow, read in 1860. 

7. Strains in the Interior of Beams, 1862. By the Astro- 
nomer Royal. 

8. Strength of Materials in Iron Shipbuilding, 1865. By Dr. 
Fairbairn. 

Next followed a series of reports of very high interest, relat- 
ing to the application of materials to the art of national defence. 

9. Durability and Efficiency of Artillery, 1855. (A pro- 
visional report by a committee, containing suggestions for 
researches.) 

10. Resistance of Iron Plates to Pressure and Impact, 1861. 
By Dr. Fairbairn. 

11, Mechanical agg ew of Iron Projectiles at High Velo- 
| cities, 1862. By Dr. Fairbairn. 

12. Kifled Guns Projectiles, 1862. By Mr. Aston. 

13. Penetration of Armour Plates and Ironclad Ships, 1866. 
By Captain Noble. It was unnecessary to enlarge upon the 
value and interest of the results recorded in the last-mentioned 
report, which must be fresh in the recollection of the members, 
having been read at Nottingham and printed in the latest volume 
of Reports. They constituted the greatest step in advance 
which had hitherto been made towards accurate knowledge of 
the quantity of work required in order to pierce a given target 
with a given projectile, and the quantity of powder required 
in order to do that work. 

14. Mechanical Properties of the Atlantic Telegraph Cable, 
1864. By Dr. Fairbairn. 

Motive Power. 

The obtaining of motive power by means of steam had, to a 
great extent, been considered in connexion with the propulsion 
of vessels, and came under the head of Steam Navigation, which 
would be mentioned further on. The following were the reports 
relating specially to motive power: 

1. On the Vortex Water-wheel, 1852, By Professor James 
Thomson. 

2. On Water-pressure Machinery, 1854. By Professor W. 
E, Armstrong. 

Two reports containing valuable information as to two 
classes of hydraulic prime movers. 

8. On the Density of Steam, 1859-60. By Dr. Fairbairn and 
Mr. Tate. These communications had not been printed amongst 
the reports, but only in the proceedings of this section, being 
merely abstracts of researches which appeared in detuil in the 
“ Philosophical Transactions ;” but the importance of the results 
contained in them made it n to refer to them now. 
Those results constituted the first direct determination of the 
— of steam; and, besides their practical value, they fur- 
59 a most remarkable confirmation of the dynamical theory 
of heat. 
4. Steam Boiler Explosions, 1863. By the Astronomer Royal. 
Showing the great explosive energy possessed by a mass of 
liquid water at a high temperature. 

The President here observed that it had been established 
beyond a doubt, according to the second law of thermodynamics, 
that the utmost quantity of work which can be got by the ex- 

nditure of a given quantity of heat depends solely on the 
imits of temperature between which the engine works, and is 
independent of the nature of the fluid to which the heat is 
applied, such as water, ether, air, &c. The means of improving 
the economy of heat in thermodynamic engines are of three 
kinds: first, working expansively, so as to obtain from the heat 
applied to the fluid all the work that is ible between given 
limits of temperature; this has probably been already carried to 
the utmost extent practicable; secondly, increasing the range 
between these limits of temperature; to this there are bounds 
set in practice by the conditions of durability and safety; and 
thirdly, diminishing the quantity of heat which goes to waste 
from the furnace. The last is probably the means which, at 
present, holds out the greatest probability of improving upon 
the economy of the most economical steam engines of the present 
time. It is probable that the use of rock oil as fuel may contri- 
bute towards that result, and something may perhaps be hoped 
from the direct use of the products of combustion to drive the 
engine. 
. Gun Cotton, 1863-4-5. In these reports by a committee, 
itis shown how gun cotton is adapted to various purposes by 
suitable mechanical preparation. 

Hydraulic Engineering. 
1. On the Water-supply of Towns, 1855. By Mr. Bateman, 
A report of great interest, on a subject worthy of the continued 
attention of the association. 
2. On Rainfall, 1864-5-6. A series of reports by a com- 
mittee, based chiefly on observations collected by Mr. Symons. 
These will Pp be continued annually. 
eir-board Gauges, 1856, 1858, 1860-61. By Pro- 

fessor James Thomson. Keports containing the results of expe- 
riments on the gauging of the flow of water in streams by means 
of “ noteh- ” showing how accuracy is to be ensured in 
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such gauging, and in particular the properties and advantages of 
triangular or Y-shaped notches. 

4. Tides on the ‘Trent and Humber, 1864. By Mr. Oldham. 

Shipbuilding and Steam Navigation. _ 

1, The strength of materials in iron shipbuilding, and the 
resistance of armour-plated ships to penetration, were referred 
to under another head. / 

2. Tonnage of Ships, 1856, 1857. By a Committee. 

8. Steam Navigation at the port of Hull, 1853, 1859, 1861. 
By Mr. Oldham. 

4. Iron Shipbuilding on the Tyne, Wear, and Tees, 1863, By 
Mr, Palmer. aol 

The three preceding subjects partake of a statistical as well 
as a mechanical character. 

5. Life-boats, 1854. By General Chesney. 

6. Statistics of Life-boats and Fishing-boats, 1857. 
Henderson. 

7. River Steamers, 1858. By Mr. Henderson. 

8. Mercantile Steam Transport Economy, 1856-7, 1859, 1861. 
By Mr. Atherton. . 

9. Shipping Statistics, 1858. By Admiral Moorsom. ’ 

10. Resistance of water to floating and immersed bodies, 
1865.6. Report of experiments by a Committee. 

11, Steam-ship Pertormance, 1857-8-9-60-1-2-3. A series 
of reports of data collected from various quarters, by a Com- 
mittee, presided over at first by the late Admiral Moorsom, and 
afterwards by his Grace the Duke of Sutherland. / 

Referring more especially to this last mentioned series of re- 
ports (and also to the reports of the experiments of Mr. Scott 
Russell on Waves, published previously to the period to which 
this summary is limited), it may be held that the reports and 
archives of the British Association contain, perhaps, the 
greatest mass of data of experiment and practice ever brought 
together for the purpose of improving the science of the design- 
ing and propulsion of vessels, The bulk of that mass of infor- 
mation is so great that it was advisable to appoint a committee 
last year for the purpose of condensing it, and a report by that 
committee will be laid before this meeting. 7 

The use of the jet-propeller has lately bean revived and ex- 
tended, and in future Reports it is highly desirable that examples 
of its performance should be recorded. 


Conveyance. 

1, Railway Brakes, 1859. By Dr. Fairbairn. 

2. Sound Signals at Sea, 1861. By Professor Hennessy. 

3. Fog Signals, 1863, 1866. By a Committee. 

All these reports contain results of great importance to the 
public safety. 

The attention of the Association was called last year to Mr. 
Fell’s method of ascending steep gradients on railways by the 
help of a central rail. ‘That invention appears to have been 
perfectly successful. 





By Mr. 


Metallurgy. 

The president said that although no report upon metallurgy 
had been presented to this section within the period to which 
this summary seferred, he considered essential to its complete- 
ness to mention ordinary communications to the section, in 
1856 and 1865, by Mr. Bessemer, on his method of making iron 
and steel, a subject to which the section might well devote a 
jarge share of their attention. 

Agricultural Machinery. 

No report on this subject had ever been laid before the 
section, but an ordinary paper had been read in 1853 on the 
history of reaping-machines by Mr. Crosskill. The inventor of 
the first practically successful reaping-machine, the Reverend 
Patrick Bell, resided at no great distance from Dundee; and he 
hoped that the meetings would, if possible, be favoured with 
the prerence of so great a benefactor to agriculture. 

Reports had been made on the following subjects at the in- 
stance of the Mechanical Section in conjunction with various 
other sections of the Association: 

Weights and Measures, 1864-5-6. 

Patent Laws, 1858-9, 1861. 

Scientific Evidence in Courts of Law, 1866. 


Report of the Kew Committee of the British Association for the 
Advancement of Science for 1866-67 

The Committee of the Kew Observatory submit to the 
Council of the British Association the following statement of 
their proceedings during the past year: 

At the Nottingham meeting it was resolved, “‘ That the Kew 
Committee be authorised to discuss and make the necessary 
arrangements with the Board of ‘Trade, shouid any proposal be 
made respecting the superintendence, reduction and publication 
of meterological observations in accordance with the recommen- 
dations of the report of the committee appointed to consider 
certain questions relating to the Meteorological Department of 
the Board of Trade.” 

On the 18th of October last, a joint meeting of the Kew Com- 
mittee, and of the president, vice-presidents, and other officers 
of the Royal Society took place, to take into consideration a 
communication which had been received by the President of the 
Royal Society from the Board of ‘Trade relative to the Meteoro- 
logical Department, and to consider what reply should be sent. 

At this joint meeting it was recommended that the department 
under whose care the meteorological observations, reductions, 
and tabulations are to be made should be under the direction 
and contr] of a superintending scientific committee, who 
should (subject to the approval of the Board of Trade) have the 
nomination to all appointments, as well as the power of dis- 
missing the usual officials receiving salaries or remuneration. 
It was also understood that while the services of the committee 
were to be gratuitous, they would yet necessarily require the 
services and assistance of a competent paid secretary. 

Finally, the draft of a reply to the above-mentioned com- 
munication from the Board of ‘Il'rade was to at this 
meeting for consideration of the Council of the Royal Society. 

The Council of the Royal Society on December 13, 1366, 
nominated the following Fellows of the Society as the Superin- 
tending Meteorological Committee: General Sabine, Pres. R.S., 
Mr. De la Rue, Mr. Francis Galton, Mr. Gassiot, Dr. W. A. 
Miller, Gaptain Richards (Hydrographer of the Admiralty), 
Colonel Smythe, and Mr. Spottiswoode; and on the 3rd of 


January this committee appointed Mr. Balfour Stewart as its 








secretary, on the understanding that he should, with the 
concurrence of the Kew Committee of the British Association, 
retain his present office of Superintendent of the Kew Ob- 
servatory. 

It was also proposed that the Kew Observatory should become 
the Central Observatory, at which all instruments used by or 
prepared for the several observatories or stations connected 
with the meteorologleal department should be verified; the 
entire expense attendant thereon, or any future expense arising 
through the connexion of the Observatory with the Meteoro- 
logical Department, being paid from the funds supplied by the 
latter, and not in any way from money subscribed by the British 
Association. Tiese proposals having been submitted to the 
Kew Committee, they approved of the Kew Observatory being 
regarded as the Central Observatory of the Meteorological 
Department, and of Mr. Stewart's holding the office of secretary 
to the scientific committee superintending that department. 

When the Meteordlogical Department was placed under the 
superintendence of a scientific committee, ona of the _Tnain 
objects contemplated was the establishinent of a series of 
meteorological observatories, working in unison with the Kew 
Observatory, provided with similar self-recording instruments, 
and distributed throughout the eountry in such a manner that 
by their means the progress of meteorological phenomena over 
the British Isleg might be recorded with great exactness. — 

For this purpose it was proposed to have observatories in the 
following places; Kew (Central Observatory), Falmouth, 
Stonyhurst, Glasgow, Aberdeen (probably), Armagh, Valencia. 

Such a plan of course involves an additional annual ex- 
penditure; but, the appointment of a committee having been 
sanctioned in the first instance by the Government, and the 
estimates attendant thereon afterwards {by the House of 
Commons, the arrangement may now be regarded as established, 
without involving any additional expense to the British Asso- 
ciation, ‘The consequence will be a considerable access of work 
to Kew Observatory, and the duties now undertaken by that 
establishment may, for clearness sake, be considered under the 
two following heads:— 

(A) The work done by Kew Observatory under the direction 

of the British Association. 

(B) That done at Kew as the Central Observatory of the 

Meteorological Committee. 

This system of division will be adopted in what follows of this 
report. 

Pia) Work poxz BY Kew OssErRVATORY UNDER THE 

Dimgction or THe Brirish Association. 

1. Magnetic.—The Self-recording Magnetographs ordered by 
the Victoria Government for Mr. Ellery, of Melbourne, have beeu 
verified at Kew, ‘and dispatched to Melbourne, where they have 
arrived. _ They will, it is believed, be very shortly in continuous 
action. 

It was mentioned in the last report that a set of Self-recording 
Magnetographs ordered by the Stonyhurst Observatory had been 
veritied at Kew and dispatched to their destination. These in- 
struments are now in action at Stonyburst, under the direction 
of the Rev. W. Sidgreaves. 

Mr. Meldrum, of the Mauritius Observatory, who is now in 
this country, has received at Kew instruction in the various pro- 
cesses of thatestablishment. His Self-recording Magnetographs 
have been verified in his presence, and they are now in the hands 
of the optician, who is awaiting Mr. Meldrum’s instructions 
regarding them. 

it is hoped that very soon a considerable number of magneto- 
graphs after the Kew pattern will be in continuous operation at 
different parts of the world; and as during the next two or 
three years magnetic disturbances may be expected to increase, 
it will be interesting to institute comparisons between the 
simultaneous records produced by these various instruments. 

The usual monthly absolute determinations of the magnetic 
elements continue to be made by Mr. Whipple, magnetic as- 
sistant, and the self-recording magnetograplis are in constant 
operation as heretofore, also under Mr. Whipple, who has dis- 
played much care and assiduity in the discharge ef his duties. 

‘The photographic department connected with the self-record- 
ing instrument is under the charge of Mr. Page, who performs 
his duties very satisfactorily. 

The observations made for the purpose of determining the tem- 
perature coefficients of the horizontal-force and vertical-force 
magnetographs have been reduced. 

In order to obviate the chance of any break in the continuity 
of the series of absolute magnetic determinations made at Kew, 
which might arise from a change ot the magnetic assistant, the 
superintendent has commenced taking quarterly observations olf 
the dip and horizontal force, with the view of correcting any 
change in personal equation which might be produced by change 
of assistant. 

The magnetic curves produced at Kew previously to the 
month of January, 1865, have all been measured and reduced 
under the direction of General Sabine, by the staff of his office at 
Woolwich, and the results of this reduction have been communi- 
cated by General Sabine to the Royal Society in a series of in- 
teresting and valuable memoirs. it is now proposed that the 
task of tabulating and reducing these curves, since the above 
date, be performed by the staff at Kew working under the di- 
rection ot Mr. Stewart. 

2. Meteorological work.—The meteorological work of the Ob- 

servatory contivues in charge of Mr. Baker, who executes his 
duties very satisfactorily. 
3 Since the Nottingham meeting 89 barometers have been 
verified; 608 thermometers have likewise been verified, and 
two standard thermometers have been constructed at the Ob- 
servatory. 

The self-recording barograph continues in constant operation, 
and traces in duplicate are obcained, one set of which is regularly 
forwarded to the Meteorological Ortice. 

A self-recording barograpt and thermograph, cn the new Kew 
pattern, is about to be made for Mr. Ellery, of Melbourne, aud 
a self-recording barograph for Mr. Smalley, of Sydney, will be 
veritied at the observatury before they are despatched to their 
destination. 

The anemometer is in constant operation as heretofore. 

Dr. Kt. Coleridge Powles, before he proceeded to Pekin, re- 
ceived meteorological instruction at Kew. 

‘The well-known apparatus employed for so long a time by 





Mr. Robert Addams tor liquifying carbonic acid has been pur- 





chased by Mr. Stewart from funds supplied by the Royal 
Society, and Mr. Addams has kindly undertook to make a pre- 
liminary experiment with his apparatus, as well as to give 
specific instructions regarding it. As the exact thermometric 
value of the freezing point of mercury has been previously de- 
termined by Mr. Stewart, it is expected that the apparatus will 
furnish the means of verifying thermometers at very low tem- 
peratures. 

At the request of the Meteorological committee, several 
aneroids have been obtained from the best known makers of 
these instruments, and by means of an apparatus constructed by 
Mr. Beckley for this purpose, they have been compared with a 
standard barometer at different pressures, being meanwhile 
tapped so as to imitate as welk-as possible the tapping by the 
hand which these instruments are usually subjected to previous 
to the readings being taken. 

These experiments show that. while aneroids cannot be con- 
sidered as equal in accuracy to standard barometers, yet the 
best constructed aneroids, within certain limits, give reliable 
results. 

3. Photo-heliograph,—The Kew heliograph, in charge of Mr. 
De la Rue, continues to be worked in a satisfactory manner. 
During the past year 204 negatives have been taken on 144 
days. Pictures of the pagoda in Kew Gardens are regularly 
taken by this instrument in the hope that by this means the 
angular diameter of the sun may be satisfactorily determined. 
Since the last meeting of the Association, a second series of solar 
researches, in continuation of the first series, has been pub- 
lished (the expense of printing having been defrayed by Mr. De 
la Rue), entitled “Researches in Solar Physics, Second Series, 
Area Measurements of the Sun-spots observed by Mr. Carring- 
ton during the seven years 1854-1860 inclusive, and deductions 
theretrom; by Messrs. De la Rue, Stewart, and Loewy.” 

The heliographic latitudes and longitudes of all the spots 
recorded by the Kew photo-heliograph during the years 1862 
and 1863 have been calculated, and it is hoped that the results 
may soon Le published, forming a third series of solar researches, 
It is believed that these results will demonstrate the superiority 
of photographic pictures over all other methods of observation. 

The sum of 60/2. has been obtained from the Government 
Grant fund of the Royal Society to be applied to the discussion 
of Hofrath Schwabe'’s long and valuable series of sun-spots at 
present in the possession of the Kew Observatory. These 
pictures are now being examined with this object. 

Sun-spots continued likewise to be numbered after the manner 
of Hofrath Schwabe, and a table exhibiting the monthly groups, 
observed at Dessau and at Kew for the year 1866, has already 
appeared in the monthly notices of the Astronomical Society, 
vol, xxvii., No. 3. 

4. Apparatus for verifying Sextants.—The apparatus, con- 
structed by Mr. Cooke, for verifying sextants, has tor some time 
been erected at the Observatory, and a description of it has been 
communicated by Mr. Stewart to the Royal Society, and pub- 
lished in their ‘* Proceedings,” vol. xvi., p. 2. 

Seven sextants have been verified during the past year. 

5. Miscellaneous work.—The preliminary observations with 
Captain Kater’s pendulum, alluded to in last year’s report, have 
been made; but the reductions are not yet quite finished. 

An account of certain experiments on the heating of a disc by 
rapid rotation in vacuo has been communicated to the Royal 
Society by Mr. Stewart, in conjunction with Professor Tait, 
and has been published in the “ Proceedings” of that body. 

The instrument devised by Mr. Broun for the purpose of esti- 
mating the magnetic dip by means of soft iron, remains at pre- 
sent ai the Observatory, awaiting Mr. Broun’s return to England. 

During the past year two standard yards for opticians have 
been compared with the Kew standard. 

Several instruments, chiefly magnetic, have been sent to Kew 
by General Sabine from his office at Woolwich. : 

The Superintendent has received grants from the Royal 
Society tor special experiments; and when these are completed, 
an account will be rendered to that Society. 


(B) Work nove At Kew as tHe CENTRAL OBSERVATORY 
OF THE METEOROLOGICAL COMMITTEE. 

Mr. Stewart, as Director of the Central Meteorological Ob- 
servatory, liaving been called upon to arrange the self-recording 
instruments required by the Meteorological Committee, has ob- 
tained the co-operation of Mr. Beckley, mechanical assistant at 
Kew, from whom he has derived very great aid, and in conjunc- 
tion with him has arranged the Self-recording Thermograph 
and Barograph which have been adopted by the Meteorological 
Committee. 

The following are the chief characteristics of these instru- 
ments: 

Thermograph.—In this instrument an air-speck, formed by a 
break in the mercurial column of a thermometer, allows the 
light of a gas-lamp to pass through it, yielding an image that is 
obtained on a revolving cylinder covered with photographic 


paper. 

As the cylinder revolves once in forty-eight hours, and as 
the thermometric column rises and falls, these motions delineate 
a curve, by means of which the temperature of the thermometer 
is denoted from moment to moment. ‘There would be but one 
curve if there were only one thermometer ; in practice there are 
two, the dry and wet bulb, the object of the first being to re- 
gister the temperature of the air, and of the second to register 
that of evaporation. In this thermograph the simultaneous 
records of these two thermometers are obtained, the one under 
the other, on the same sheet of paper. We have thus an under 
curve denoting the readings of the wet-bulb thermometer, and 
a curve above it denoting those of the dry-bulb thermometer. 

An arrangement connected with the clock of this instrument 
has been proposed and executed by Mr. Beckley, by means of 
which the hght is cut off from the sensitive paper for four 
minutes every two hours. A small break is thus produced 
every two hours on each curve, by means of which the time of 
any phenomenon may be easily ascertained. By drawing lines 
through the simultaneous breaks of the wet and dry bulb 
curves a series of lines is obtained perpendicular to the direc- 
tion of motion of the cylinder, which serves the purposes of & 
zero-line. Lastly, a Kew standard thermometer, similar in 
size and figure to those of the thermograph, and bee be- 
tween them (outside the house), is used as the standard of re- 





ference, and as such is read, by eye, five or six times a day. 
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By this means an independent determination of the temperature 
of the air may be obtained from time to time. 

The thermograph has been for some time ready to commence 
continuous registration. Hitherto this has been delayed with 
the view of making experiments designed to improve the work- 
ing of the instrument, because up to the present time these im- 
provements could be gs | adapted to the other instruments in 
course of construction. It is intended to commence the regular 
working of the instrument before the beginning of September. 

Barograph.—The arrangement for cutting off the light every 
two hours, and the Lunes of comparing the observations 
with those of a standard instrument, read five or six times a 
day, will be introduced 1n the barograph as well as in the ther- 
mograph, The correction of the barograph for temperature is 
the only thing to which it is necessary to allude. Here the 
curve denotes an wncorrected barometer: the zero-line is not a 
straight line, but is formed by the interception of the light from 
the cylinder by a stop, which by means of a lever arrangement 
rises and falls with temperature as much as the barometric 
column rises and falls from the same cause; that is to say, in 
order to find the true height of the barometer we measure be- 
tween the zero-line and the line denoting the top of the un- 
corrected column, since when the top of the column rises or fulls 
through temperature, the zero-line rises or falls just as much. 
This mode of correction, although sufficient for most purposes, 
cannot yet be absolutely perfect; a little reflection will, how- 
ever, show that~the curved zero-line may not only‘be used as 
the means of correcting the readings of the insti nt, but also 
as giving the actual temperature of the mercurial column from 
moment to moment, so that the true températute-correction 
may with very little trouble be-obtained ard applied. 

A comparison of the curves of: the old Kew Barograph, at 
present in operation ‘with those,of the Oxford Barograph has 
shown that there is probably a slight adhesion of tle mercury 
to the sides of the tube of the former instrument; moreover the 
instrument is not in all respects the same as those about to be 
supplied to the other observatories. It has therefore been re- 
solved that one of the new instruments shall be substituted for 
it. 

Anemometer.—This instrument is a modification of Dr. Ro- 
binson’s. Its time-scale corresponds in length with those of the 
thermograph and barograph, the object of having all the time- 
cnbeval te same length being to obtain the means of accu- 
rately placing the simultaneous records of the different instru- 
ments, one under the other, on the same sheet of paper. The 
present anemometer will have to be altered, as it is not self- 
recording for direction; and it is then intended to support it 
above the movable dome of the observatory, so as to be inde- 
pendent of it. 

In order to fit the’observatory for the purposes of the Meteo- 
rological Committee, one of the outhouses at present only occa- 
sionally used for the verification of magnetograpbs has been 
altered so as to make it also available i 
meteorological self-recording instruments; this, together with 
the addition of a small brick building outside, will be sufficient 
for the purposes of the Meteorological Committee. When this 
building is completed it will receive all the movable iron at pre- 
sent in the Observatory ; this arrangement will at the same time 
set free the present workshop, additional room being required 
for the increasing work of the Observatory. 

J. P. Gassiot, 
Chairman. 
Kew Observatory, August 22, 1867. 


Accounts of the Kew Committee of the British Association 
JSrom August 22, 1866, to September 4, 1867. 


RECEIPTS. 
£ sd. 
Balance from last account os ooo 93.9 9 
Received from the General Treasurer _... ese --- 600 0 0 
for the verification of Meteorological £ s. d. 
Instruments from the Meteoro- 
logical Office one ee 2219 0 
pa Ditto, from Opticians... «31 9 2 
* for Barograph Curves sent to the Me- 
teorological Office, London .., 26 0 


2 for the veritication of self-recording 
Magnetographs _... oa 
* from Prof. Koscoe for time employed 
in making actinic observations... 24 
—— 164 8 2 


oo 6S 





£786 17 11 
PAYMENTS. 
£ sd, 
Salaries, &c. : £ «4d. 
To B. Stewart, four quarters, ending Ist 
October, 1867 ae ove -. 200 0 0 
Ditto allowed for petty travellingexpenses 10 0 0 
G. Whipple, four quarters, ending 18th Sep- 
tember, 1867 eee seo .. 100 0 0 
T. Baker, four quarters, ending 29th Sep- 
tember, 1867 — -_ -_ wwe 2 © 
F. Page, two quarters at 40/7. perannum... 20 0 0 
Ditto, two quarters, ending the 2nd October, 
1867, at 50/7. perannum ... eco 0 
R. Beckley, 54 weeks, ending 2nd Septem- 
1867, at 40s. per week ° oes .. 108 0 0 
—— 538 0 0 
Apparatus, Materials, Tools. &. .... oud ons - 5114 8 
Ironmonger, Carpenter, and Mason as geo ios WM S 
Printing, Stationery, Books, and Postage 5619 2 
Coals and Gas... eee oes eee - 49 7 0 
House Expenses, Chandlery, &c. .... 2716 8 
Porterage and petty expenses ja 26 14 10 
Rent of Land to 10th Uctober, 1867 li 0 0 
Brushwood for ditch ... pa ie as 150 
TRIO ie. 00h 5s 2 008 10. 8 ee ag, we 8 4 
£786 17 11 


I have examined the above account, and compared it with the 
vouchers presented to me. 








£s a, 
The Balance from the last year .., ai . “es ae: e 
Received from the Treasurer of the British Associa- 
ion oe ee pa xin bei *. .. 60 0 0 
From Sundries for the construction and verification 
of instruments é o oé ee we 104 8 2 
786 17 11 
The total Expenditure for the year oe 77615 7 
Leaving a balance in hand amounting to nn RM 2 4 
August 15, 1867, R. HUTTON. 


or the verification of 


Report of the Committee, appointed by the Council of the British 


Association for the Advancement of Science to consider the 


best means for promoting Scientific Education in Schools.* 


1. A pemann for the introduction of science into the modern 
system of education has increased so steadily during the last few 
yom and has received the approval of somany men of the 
tighest eminence in every rank and profession, and especially of 
those who have made the theory and practice of education their 
study, that it is impossible to doubt the existence of a general 
and even a national desire to facilitate the acquisition of some 
scientific knowledge by boys at our public and other schools. 

_2. We would point out that there is already a general recog- 
nition of science as an element in liberal education. It is 
encouraged, to a greater or less degree, by the English, Scoteh, 
and Irish universities ; it is\recognised as an optional study /by 
the College of Preceptors; it forms| one of the subjects in. the 
local examinations of Oxford and Cambridge; and it has’ éven 
been partially introduced into several public schools. We have 
added an appendix containing information omsome of thése 
points. But the means at present adopted in our schools and 
universities for making this teaching effective are, in our 
opinion, capable of great improvement. 


3. That general education,in schools ought to’ inclade some: 


training in science is an opinion that has been strongly urged on 
the following grounds: 

As providing the best discipline in observation and collection 
of facts, in the combination of inductive with deductive:teason- 
ing, and in accuracy both of thought and language. 

Because it is found in practice to remedy sume of the defects 
of the, ordinary school-education. Many boys on whom the 
ordinary schoo] studies produce very slight effect. are stimu- 
lated and improved by instruction in science; and it is found to 
be a most valuable element in the education of those who show 
show special aptitude for literary culture. ; 

Because the methods and results'of science havé 80 profoundly 
affected all the philosophical thought of ‘the age,’ that ‘an ‘edu- 


cated manis under a very great disadvantage if heis tinacquainted ' 


with them, 

Because very great intellectual pleasure is derived in after life 
from even a moderate acquaintance with science. 

On grounds of practical utility as materially affecting the pre- 
sent position and future progress of civilization. 

This opinion is fully supported by the popular judgment. All 
who have much to do with the parents of boys in the upper 
classes of life are aware that, as a rule, they value education ir 
science ou some or all of the grounds above stated. ; 

4, There are difficulties in the way of introducing science into 
schools; and we shall make some remarkson them. They will 
be found, we believe, to be by no means insuperable. 

First among these difficulties is the necessary increase of ex- 
pense. For if science is to be taught, at ;least one additional 
master must be appointed; and it will be necessary in some 
cases to provide him with additional school-rooms, and a fund for 
the purchase of apparatus. It is obvious that the money which 
will be requisite for both the initial and current expeases must 
in general be obtained by increasing’ the school-fees. This diffi- 
culty is a real but not a fatal one. In a wealthy country like 
England, a slight increase in the cost of education will not be 
allowed (in cases where it is vnavoildble) to stand in the 
way of what is generally looked on as at important edu@ational 
reform; and parents’ will not be unwilling’to pay, a ‘mall 
additional fee if they are gatistied that the instruction in’ science 
is to be made a reality. 

Another ground of hesitation is, the fear that the teaching of 
science will injure the teaching in classics. But/we do not think 
that there need be the slightest apprehension*that any one of 
the valuable results of a classical education will be diminished 
by the introduction of science. It is a very general opinion, in 
which schoolmasters heartily'concur, that much more knowledge 
and intellectual vigour might be obtained by most boys, during 
the many years they spend at school, than what they do as a 
matter of fact obtain,’ It should, we:thinkbéfrankly acknow- 
ledged, and indeed feware found who deniy itythat an exclusively 
classical education, however well it may operate in the case of 
the very few who distinguish themselves in ‘its curricnlum; fails 
deplorably for the majority of minds. As a general rule the small 
proportion of boys who leave our schools for the universities con- 
sists undeniably of those who have advanced furthest in classical 
studies, and judging the existing system of edycation by. these 
boys alone, we have to confess that it frequently ends in astonish- 
ing ignorauce.{This ignorance, often previously acknowledged,and 
deplored, has been dwelt on with much emphasis, and brought 
into great prominence by the recent Royal Commission for 
Inquiry into our public schools. We need not fear that we shall 
do great damage by endeavouring to improve a system which 
has not been found to yield satisfactory results. And we believe, 
further, that the’philological abilities of the very few who succeed 
in attaining to a satisfactory knowledge of classics will be rather 
stimulated than impeded by a more expansive training. 

Lastly, it may be objected that an undue strain will be put 
upon the minds of hoys by the introduction of the proposed sub- 
jects. We would reply that the same objections were made, 
and in some schools are still made, to the introduction of mathe- 
matics and modern languages, and are found by general experi- 
ence to have been untenable, A change of studies, involving the 
play of a new set of faculties, often produces a sense of positive 
relief; and at a time when it is thought necessary to devote to 
games so large a proportion of a boy’s available time, the danger 
of a general over-pressure to the intellectual powers is very 
small, while any such danger in individual cases can always be 
obviated by special remissions. We do not wish toa iyocate any 
addition to the hours of work in schools, where it is believed 
that they are already as numerous as is desirable; but in such 
schools some hours a week could still be given up to science, by a 
curtai.ment of the vastly preponderant time at present devoted 
to classical studies, and especially to Greek and Latin composition. 
_ 5. To the selection of the subjects that ought to be included 
in & programme of scientific instruction in public schools we 
have given our best attention, and we would make the following 





*The Committee consisted of the General Officers of the As- 
sociation, the Trustees, the Rev. F. W. Farrar, M.A., F.2.S. 
Rev. T. N. Hutchinson, M.A., Professor Huxley, F.R.S., Mr. 
Payne, Professor Tyndail, F.8.S., and Mr. J. Wilson, M.A, 
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remarks on the principles by which we have been guided in the 
selection that we shall propose. 

There is an important distinction between scientific informa- 
tion and scientific training; in other words, between general 
literary acquaintance with scientific facts, and the know of 
methods that may be gained by studying the facts at first hand 
under the guidance of a competent teacher. Both of these are 
valuable; it is very desirable, for example, that boys should 
have some general information about the ordinary phenomena of 
nature—such as the simple facts of astronomy, of geology, of 
physical geography, and of elementary physiology. On the 
other hand, the scientific habit of mind, which is the principal 
benefit resulting from scientific training, and which is of incal- 
culable value, whatever be the pursuits of after life, can better 
be attained by a thorough knowledge of the facts and principles 
of one science, than by a general acquaintance with what has 
been said or about many. Both of these should co- 
exist, we think,-at ‘any school which professes to offer the 
highest liberal education ; and at every school it will be easy to 
provide at least for giving some scientific information. 

I. The subjects that we recommend for scientific information 
as distinguished from: training, should comprehend a general 
description of the solar system; of the form and physical geo- 
graphy of the earth, and of such natural phenomena.as tides, 
currents, winds, and the canses that influence climate; of the 
broad facts of geology; of elementary natural history, with 
especial reference to the useful plants and animals; and of the 
rudiments of physiology. This is kind of information which 
requires less meme on the part of the teacher; and its 
effectiveness wil pend on his’ knowledge, clearness, method, 
and ‘sympathy*withy his pupils. Nothing will be gained by cir- 
cumscribingythese*subjects by any general: syllabus; they may 
safely be left to the discretion of the masters who teach them. 

II. And for scientific training. we are decidedly of opinion 
that the subjects which have paramount claims, are experi- 
mentyl pliysics, elementary wr ages and botany. 

i. ‘The science of ‘experimental physics’ deals with subjects 
which come within the‘range of every boy’s experience. It 
einbraces the phenomena and “laws of Jight, heat, sound, elec- 
tricity, and magnetisin; the elements of mechanics, and the 
mechanical propertiesiof liquids and gases. The thorough know- 
ledge of these subjects iuclades the practical mastery of the 
apparatus employed in their investigation. The study of ex- 

rimental physics involves the observation and colligation of 
facts, and the discovery and application of principles. It is both 
inductive*nnd ‘deductive. Tt exercises the attention and the 
the memory, but makes both of them subservient to an intel- 
lectual discipline higher than either. The teacher can so pre- 
sent his facts as to make them suggest the principles which 
underlie them, while, once in possession of the — the 
learner may be stimulated to deduce from it resulis which lie 
beyond the bounds of his experience. ‘The subsequent verifica- 
tion of his deduction by experiment never fails to excite his 
interest and awaken hig delight. The effects obtained in the 
class-room will be made the to the explanation of natural 
phenomema—of thunder and lightning, of rain und snow, of 
dew and hoar-frost, of winds and waves, of atmosplieric refrac- 
tion and reflexion, of the rainbow and the mirage, of meteorites, 
of terrestrial magnetism, of the Tenae ‘aud buoyancy of 
water and ofair, ‘Thus the knowle ee icired by the study of 
experimental physics is, of itself, of the highest value, while the 
acquisition of that knowledge brings into healthful und vigorons 
play every fuculty of the learner’s mind,'* Not only are natural 
phenomena made the objects of intelligent observation, but they 
furnish material for thought to wrestle with and to overcome; 
the growth of intellectual strength beifig the sure concomitant 
of the enjoyment of intellectual victory. We do not entertain a 
doubt that the competent teacher, who loves his subject and can 
sympathise with his pupils, will find in experimental physics a 
store of knowledge of the most fascinating kind, and an instru- 
ment of mental training of e: power. 

ii. Chemistry is remarkable for the comprehensive character 
of the training which it affords. Not only does it exercise the 
memory and fhe reasoning powers, but/it also teaches the stu- 
dent to gather by his own experiments and observations the facts 
upon which to reason, 

It affords a corrective of each’ of the two extremes against 
which real educators of youth are ¢ofistantly struggling. For, 
on the one manne leuds even sluggish or unculuvated minds 
from simple’ and “interesting observations to general ideas and 
conclusions, and gives them a taste of intellectual enjoyment 
and a desire for learning. On the other hand, it checks over- 
contidence in mere reasoning, and shows the way in which valid 
extensions of our ideas grow out of a series of more and more 
rational and accurate observations of external nature. 

It must not, however, be supposed that all so-called teaching 
of chemistry produces results of this kind. Young men do 
occasionally come up to public examinations with a literary 
acquaintance with special facts and even principles of chemistry 
sutticient to enable them to describe those facts from some one 
point of view, and to enunciate the principles in fluent language, 
and yet who know notiting offthe real meaning of the phrases which 
they have learnt. Such mere literary acquaintance with 
scientific facts is in chemistry an iacalculable evil to the student 
if he be allowed to mistake it for science. 

Whether the student is to learn much or little of chemistry, 
his very first lessons must be samples of the science. He must 
see the chief phenomena which are described to him, so that the 
words of each description may afterwards call up in his miud an 
image of the thing. He must make simple experiments, and 
learn to describe accurately what he has dove, and what he 
has observed. He must learn to use the knowledge which he 
has acquired before proceeding to the acquisition of more, and 
he must rise gradually, from well examined facts to general laws 
and theories. : 

Among the commonest non-metallic elements and their 
simplest compounds, the teacher in a school will find abundant 
scope for his chief exertions. 

(To be continued.) 








ImmiGRratioy into TH“ Unitep States.—The number of 
immigrants who arrived at New York, in the first seven months 
of this year, was 154,299. In the corresponding period of 1866, 
the nuinber was 165,799. 
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BALK’S FRICTION DYNAMOMETER. 


AS CONSTRUCTED AND USED BY MESSRS, RANSOMES AND SIMS, ENGINEERS, IPSWICH. 
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WE give, above, engravings of a form of friction brake, or dyna- 
nometer, which, though by no means new, is yet far from being 
so well known as it ought to be. It is one which was invented 
and patented, in 1854, by Mr. William Balk, a German engineer, 
who was at that time in the employ of Messrs. Ransomes and 
Sims, of Ipswich, and it was used by that firm in the year just 
mentioned, at the engine trials of che Royal Agricultural Society 
at Lincoln, It was favourably noticed in the report on those 
trials, and a recommendation was made by the judges and 
stewards that Mr. Balk should have either a medal or some 
other acknowledgment for its introduction, but by some over- 
sight this recommendation was never acted upon. 

The general arrangement of the apparatus, which is mounted 
on a frame furnished with four wheels set to suit a line of the 
ordinary 4 ft. 8bin. gauge, will be seen from the illustration. 
The brake-wheel, which is of cast iron, is turned very true, and 
is well polished. . The brake strap is composed of a broad thin 
iron band, having blocks of hornbeam screwed on to it, so that 
the grain of the wood is parallel with the axis of the wheel, or, 
in other words, so that the rubbing of the wheel crosses the 
grain. The blocks are shaped to fit the circumference of the 
wheel, and are occasionally polished on the rubbing-surface with 
black lead. A little cold tallow applied to the surface of the 
wheel at first starting is found to ensure uniformity in the 
friction for a run of several hours without further attention. 
The brake-strap is in two parts, one pair of ends of the two 
portions being connected by a screw for giving the requisite 
rie on the wheel for raising the load, and the opposite ends 

ing connected each to a separate point on a lever, which in 
its working position lies in a line with the horizontal radius of the 
brake-wheel. The outer end of the lever has a slot formed in 
it, which plays freely over a guard-pin, which is carried by a 
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fixed bracket, and which keeps the lever in position when the 
brake is being stopped or started. 

The load is suspended by two thin springs, which lie upon a 
curved plate, the outer surface of the latter being adjusted by 
set screws, so that it is concentric with the circumference of the 
brake-wheel, the load thus acting at all times at an uniform 
distance from the centre of the wheel. This distance is adjusted 
so that it is equal to the radius of a circle 20 ft. in circum- 
ference. 

The outer end of the lever for adjusting the pressure of the 
brake-strap is provided with a scale for small weights, the 
distance from the point of suspension of this scale to the centre 
of the wheel being equal to double the radius at which the load 
acts. On starting for a trial, the requisite load is first placed 
in the scale, and as the speed increases the brake-strap is tight- 
ened up by the screw, until the two points at which the brake- 
strap is attached to the lever come into a straight line between 
the centre of the shaft and the guard-pin at the end of the lever. 
Small weights are then put into the scale on the lever, until the 
lever is held freely in suspension, and so that the slot is clear 
of the guard-pin both at top and bottom. Double the amount 
of the weights in the scale on the lever is then added to the load 
on the brake-strap. 

The scale which carries the load, the ropes, springs, plate, 
and screw on the one side are made exactly to counterbalance 
the lever, scale, &c., on the other side, and, therefore, the 
weights placed in the scale on the lever partly counterbalance 
the load, and acting at double the leverage, ure compensated for 
by adding double their amount to the load, us we have just 
mentioned. 

The weights on the lever are thus a measure of the amount of 
friction on the brakewheel necessary to keep the load in suspen- 
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sion; and so long as the friction remains uniform these weights 
will remain the same; but as positive uniformity in friction is 
scarcely attainable, occasional readjustment of the weight is 
necessary. If the brakewheel is kept well polished, and the 
wood blocks clean, the lever will be held at a balance clear of 
the guard-pin during arun of many hours without requiring 
any alteration of the weights. The lever (which constitutes the 
peculiar value of the brake) is the visible index of the load being 
properly held in suspension. 

Instead of applying a certain weight to the scale on the lever, 
and then counterbalancing it by a weight of double the amount 
placed in the scale containing the load, it would, we think, be 
Letter to connect the two scales by links to a lever or beam 
carried across under the machine, and then to apply the weights 
necessary for tightening the brake-strap to this beam at a point 
directly below the axis of the brake-wheel. The weights so 
applied would be distributed in the proportions to the two 
scales, and the arrangement would have the advantage of 
enabling the necessary weight on the lever and its counterbalance 
to be reedily applied simultaneously. This is, however, a matter 
of convenience. The system of counterbalancing the weights 
applied to the adjusting lever renders Mr. Balk’s brake free 
from the error to which the friction brakes with compensating 
levers, now used at the Koyal Agricultural Society’s trials and 
by some engineers, are liable; but this is a matter of which we 
shall speak more fully on another occasion, as a proper conside- 
ration of it would require more space than we can give to it at 
present. 

In conclusion, we should mention that our engravings of Mr. 
Balk’s brake have been prepared from tracings with which we 
have been supplied by Messrs. Ransomes and Sims, who placed 
the particular brake represented at the service ot the Royal 
Agricultural Society when the large brake belonging to the 
society failed to work satisfactorily during the recent trials at 
Bury. On that occasion, however, the trials were eventually 
carried out by using the smaller brakes only, so that Messrs. 
Ransomes’ brake was not employed. 








Tue Paciric Rattway.—The Pacific Railway can scarcely 
be said to be a peaceful enterprise in every sense of the word, 
since it has had the effect of reviving hostilities with the decay- 
ing Indian tribes who have gradually retreated before the whites. 
The United States attach great importance, nevertheless, to the 
prompt completion of this great line, which will unite New York 
with San Francisco, It is urged that in an early future the 
new route will monopolise transit communications between 
Europe and Eastern Asia. Choice Asiatic products, such as tea 
and silk, will easily support, it is said, the additional expenses 
involved by railway transport, and the increased expense will be 
compensated by the diminution of sea risks and by the increased 
rapidity secured. Such is at least the opinion generally accepted 
at New York, and the works have consequently been pushed for- 
ward with prodigious activity. To gain time, and to arrive as 
soon as possible at the Pacific littoral, has been the object aimed 
at before every other consideration, and the promoters of the 
route have been favoured in this respect by the nature of the 
ground traversed. Thus between the Mississippi and the Rocky 
Mountains there are immense plains, on which it is sufficient to 
lay the rails and fix them to the ground without embankments 
or works of art. ‘The ground, of course, costs the enterprise 
nothing, as it belongs to no one in these vast solitudes. 
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BOURNE’S SCREW PROPELLER. 

A Treatise on the Screw Propeller, Screw Vessels, and Screw 
Engines as adapted to purposes of Peace and War, with 
Notices of other Methods of Propulsion. By Joun 
Bourne, C.E. Pp. 551. Illustrated by 54 Plates and 
287 Woodcuts. London: Longmansand Co. 1867. 
Tue new and enlarged edition of Mr. Bourne’s 

treatise on the screw propeller, which during the last 

two years has been in course of publication in parts, 
has now been completed ; and the work forms a portly 
volume in royal octavo, of about twice the thickness of 
the previous editions. Of course the subject of screw 
propulsion is now a much more extended one than it 
was when this work was first undertaken, and as it 
has been Mr. Bourne’s desire to bring his treatise up 
to the point of latest development in the art he dis- 
eitsses, he has necessarily had much to add, and, as 
there has been little to expunge, the work has grown 
up to its present dimensions. The work is divided 
into ten chapters and an appendix. The appendix 
contains tables of the dimensions and performances of 
screw-steamers, detailed specifications of screw-engines 
and screw-vessels, and other important. —— which 
could not ‘be conveniently incorporated in the body of 
the work. ‘The first chapter is devoted to a historical 
account of the invention and application of the screw ; 
and the leading features of a vast number of projects 
for propelling i, screws and other similar apparatus, 
and also by jets of water, steam, and smoke, are de- 
scribed, and, where necessary, illustrated by well-exe- 
cuted woodcuts. Chapter II. is devoted to an account 
of the practical introduction of the serew as a pro- 
peller, and it is there very conclusively shown that 
screw propulsion, as a practically useful art, we owe 
to the talents and persistency of F. P. Smith and Cap- 
tain John Ericsson. Portraits of these two bene- 

factors of mankind are given in the work, and also a 

portrait of the author. These ——_ are engraved 

on steel in the first style of art by Adlard. _ 

Chapter IIT. treats of the scientific principles con- 
cerned in the operation of screw-vessels ; Chapter IV., 
of the comparative efficiency of the screw and paddle 
as a propeller; Chapter V., of the comparative merits 
of screws of different kinds; Chapter VI., of screw- 
vessels for purposes of commerce ; and Chapter VIL., 
of screw-vessels for purposes of war. In Chapter 
VIII. we have a comparison of different kinds of 
screw engines; in Chapter IX., a description of the 
details of construction of screw engines and ships ; 
and in Chapter X., a recapitulation of the doctrines 
and conclusions contained in the work. The titles of 
these chapters do not differ very materially from the 
titles of the chapters in the original work. But the 
several chapters have all been greatly amplified, and 
the results of the best recent experience embodied. 
Engravings are also given. of the most perfect or re- 
markable modern screw-vessels or apparatus, such as 
Mangin’s screw, the engines of the Warrior and Black 
Prince, the Pervenetz, Lord Clyde, Surat, &c. 

There can be no doubt, we believe, that the doc- 
trines promulgated in former editions of this Work 
have materially influenced engineering opinion and 

ractice in the department of screw-propulsion, and 

Mr, Bourne recapitulates various articles of faith which 

he believes originated and were first maintained by 

himself in opposition to other theories, and which are 
now embodied in engineering practice without having 
left much trace of their origin. One of these is the 
doctrine, now generally accepted, that the main part 
of the resistance of ships is produced by the friction 
of the water upon the bottom; whereas, by all pre- 
vious authorities, the friction was supposed to consti- 
tute but a very small part of the resistance. Mr. 

Bourne explains that when he first began to build 

ships he rested in the belief, then universal, that 

the main resistance of ships was produced by the 
necessity for displacing the water at the bow and 
closing it at the stern; and that inasmuch as, in 

a pendulum, the momentum which is given in the 

first half of the arc is surrendered in the second 

half—so that the only loss is that due to friction—he 

conceived that by making his water-lines of such a 

form that each particle of water would be moved side- 

ways like a pendulum, to allow the vessel to pass, and 
would afterwards come to rest at the stern like a pen- 
dulum when it reaches the highest point of its swing, 
he should be able to obtain a much better result than 
had yet been realised. On — this theory, 
however, to the test of experiment, he found that 

vessels formed with these pendulum lines attained a 

result little, if at all, better than that realised by ordi- 

nary vessels of good form. He was consequently led 





to question the accuracy of the existing hypothesis ; 
and his inquiries finally led him to the conclusion that 
the resistance of ships is chiefly produced by friction. 
This conclusion, published by him twelve years ago, 
but reached some time before that, is now very gene- 
rally accepted by engineers, as also is the -doctrine 
just insisted upon by Mr. Bourne of immersing the 
screw as deeply as possible in the water. He also was 
the first to insist upon the importance of making the 
decks of ships sufficiently strong to balance the 
bottom, as in a great hollow girder; and he was the 
first to introduce counterweight to balance the 
momentum of the moving parts of screw-engines—an 
expedient now employed universally by the best 
engineers. When the frst edition of the present work 
was published, geared engines were held in most 
favour by engineers; and although in the navy direct- 
acting engines had been partially introduced for the 
cme of bringing the machinery below the water- 
ine, they were, nevertheless, held to be necessaril 
inferior to the geared engine in durability and effi- 
ciency. This heresy Mr. Bourne combated from the 
first. He maintained that the bad performance of 
various eo apag | engines then existing was im- 
putable solely to bad proportions and imperfect con- 
struction ; and he pointed out how these faults might 
be avoided in future engines by making the bearings 
longer, the cylinder ports larger, and the action of 
the air-pump smoother and iess violent. In con- 
formity with Mr. Bourne’s prediction, we now find 
direct-acting engines to be employed universally for 
driving the screw ; and geared engines have at length 
become merely matters of history. In the present 
edition, Mr. Bourne has given a new explanation 
of the cause of negative slips, differing from the ex- 
planations given by Mr. Rankine and Mr. Froude 
at the last meeting of the Institution of Naval Ar- 
chitects. This theory may be stated thus: On 
the water in which the screw works two forces are 
impressed, the one—which is by much the larger—by 
the bottom of the vessel, which rubs the water into 
motion 4 friction, and the other by the screw, which 
presses the water back with a force answering to its 
reaction. Now, if it be the fact that most of the 
engine power is consumed in putting the water into 
motion by friction, the momentum of the water moving 
with the ship must be much greater than the mo- 
meatum of the water driven blekward by the screw. 
If the momentum of these columns were equal, one 
would balance the other, and there would be no slip; 
but as the momentum of the stream moving with the 
ship preponderates, the slip will be negative. Mr. 
Bourne says that he believes the true slip, or the dif- 
ference between the advance and recession of the 
water, is generally negative in long ships, but becomes 
apparently positive by the additign of the lateral or 
rotative slip. These are points which it is very de- 
sirable should be illustrated by adequate experiment, 
and meanwhile it is proper that the attention of engi- 
neers should be directed to this explanation of the 
paradox hitherto inscrutable—the negative slip of the 
screw. 

It is impossible for us to follow Mr. Bourne through 
all his disquisitions on subjects of engineering interest. 
But we may mention that here, as in our own pages, 
he has given very decided expression to the superior 
estimation in which he holds monitor vessels as ships- 
of-war. He also in a postscript reviews the screw- 
engines brought together at the Paris Exhibition, and 
enunciates doctrines identical with those which we 
have maintained as to the my faults of the engines 
constructed after M. Du Puy de Léme’s designs for 
the French navy. He expresses the opinion that pro- 
pulsion by a jet of water is not likely to do much 
good, but he has better hopes, he- says, of jets of 
steam, smoke, and air. For the auxiliary propulsion 
of sailing-ships in calms he does not recommend a 
screw, or any kind of machinery which involves the 
necessity of entering the hold. But he gives the 
preference to two great sculling oars, one on each 
side of the ship, which may be let down vertically into 
the water when in use, and be turned up against the 
ship’s side like the lee boards of Dutchmen When not 
required. These oars should be hung from swivelling- 
eyes in the sides of the ship. The shanks of the oars 
should extend above the ek of the deck, and a 
wooden beam, moving transversely in guides on the 
deck, should move the oars to and from the ship’s 
sides, and if their shanks be bent they will feather 
themselves. The prime mover should be a small engine, 
the steam from which should be condensed into fresh 
water, and by the aid of intermediate winch-gearing 
the oars should be slowly, but forcibly, moved. This 
engine should be available for hoisting the cargo from 
the holds when the vessel is in harbour, and for 


pumping the ship and hoisting the sails when at sea; 
and every vessel making voyages, where calms are 
encountered, should be fitted with mechanism of this 
description. 

With these cursory remarks we must now dismiss 
Mr. Bourne’s work, which will be an acceptable addi- 
tion to the engineer’s library. Its contents come up 
to our expectations, and satisfy our ideas as to what 
such a work ought to be, as with a large amount of 
practical information of what now is, it reaches towards 
the future, and endeavours to indicate what is im- 
pending. 





LOUGHRIDGE’S STEAM BRAKE. 

A FEw weeks ago a series of experiments were carried out on 
the New Jersey Central Railway to show the efficiency of the 
steam brake patented by Mr. William Loughridge, of Paterson, 
a brake which has been for some months in use'on the above 
line. The brake originally brought out by Mr. Loughridge 
about fourteen years ago was simifa r to that now known in this 
country as Clark’s brake, the brake-blocks being applied to the 
wheels of the various vehicles by a chain extending throughout 
the train, and this chain being tightened by being wound on a 
drum fixed on the same shaft as a pair of friction wheels which 
could be — to the trailing wheels of the engine. This 
friction-wheel arrangement has been found to work well by Mr. 
Clark; but Mr. Loughridge has abandoned it, and he now 
tightens the chain by connecting it to a piston working in a 
steam cylinder placed beneath the footplate of the engine. The 
cylinder used during the experiments above re to had a 
stroke of 34 in., and nothing was to be seen above the footplate 
but a small lever, by which a valve in the §in. pipe, conducting 
steam to the cylinder, could be opened and closed. The 
cylinder is fitted with a safety-valve, so that the steam escapes 
when the pressure becomes greater than that n for pro- 
ducing the best effect on the brakes, this arrangement being 
adopted to prevent the skidding of the wheels—a fruitful source 
of wear and tear. 

The trial above mentioned was carried out on the line between 
Communipaw and Elizabeth, and the following very satisfactory 
results were obtained : 











Distance Time 
run in |stopping, in 
feet. secon 
When running at a speed of 56 miles to 
the hour, the train was brought toa 
state of rest from the point where the 
signal was given, in ... ove 624 16 
2nd. Speed of train 32 miles perhour| 408 16 
8rd. Speed of train 32 miles per hour 412 16 
4th. Speed of train 24 miles per hour} 250 16 
5th. Speed of train 50 miles perhour| 721 21 
6th. S of train 50 miles per hour, 
haMG WEORRS ,: 200 ~ p0p::1 . she 1817 51 














KURRACHEE HARBOUR. 
To THE Eprror oF ENGINEERING. 

Sir,—In the notice of the above, in your issue of the 30th 
ult., I am spoken of as “ the engineer under whose superinten- 
“ dence the works thus far haye been executed.” 

Will yez allow me to correct this statement? The works 
were desi by the late Mr. Walker, with my assistance, but 
the portion originally sanctioned by the Government was exe- 
cuted under the superintendence of the engineers of the Public 
Works Department, without any communication during their 
progress with either Mr. Walker or myself. 

In 1863 I was consulted by the Government (Mr. Walker 
having died in 1862) as to the effects of the works which had 
been already executed. Since that time I have made several 
recommendations, some of which have been adopted, and I have 
been in constant unofficial correspondence with the engineers in 
charge of the works, but have exercised no direct control what- 
ver over them. 

To those engineers is due the credit (and I think it is great) 
to be derived from the successful execution of the works as 
works of construction; but, on another ground, also, it is desir- 
able that the matter should be understood by your readers, 
which is, that I attribute the unfortunate ‘‘ dead lock” to which 
the undertaking has been brought in great measure to the want 
of co-operation in its earlier stages between the designing and 


executing engineers. 
I am, Sir, yours faithfully, 
14, Park-strect, Westminster, . PARKES. 
September 2, 1867. 





To THE Eprror oF ENGINEERING. 

Sr1r,—I have perused with much interest D. and T. Steven- 

son’s report on this harbour, in your last number. I quite 
with them that “the bar has its origin in the action of the 
‘+ waves throwing up the sand, and thus tending to form a line 
“ of beach across the mouth of the harbour,” with the addition 
of this provision, that the bar is maintained in its position by the 
opposing action of the ebb current counteracting the tendency of 
the waves to drive it further in shore. How do the Messrs, 
Stevenson propose to remedy this evil? Not by concentrating 
the power of the ebb into a focus, so as to form the deepest 
bie channel across the bar (vide ENGisEERING, 22nd 
ebruary last), but by sheltering the bar from the action of the 
waves. These are their words: “ Unless this extensive sand- 
“ bank is thrown completely under shelter, we cannot hold out 
“ the hope of any permanent improvement of the channel, and 
“ to effect this requisite amount of shelter, the sea works must 
“ be designed on a much more extensive scale than seems to have 

“ been contemplated by Mr. Walker.” 

If I understand their proposition, it is this—to run out pro- 
tecting piers from each side of the harbour like those construct- 
ing at the mouth of the Tyne, which would no doubt effectually 





shelter the present bar from the accumulative action of the 
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waves, and I have no doubt that, if the current were proper! 
directed, this bar would be annibilated. But we must recol- 
lect that nature is uniform in her a, and that the 
drift of sand which now curves round Manora point will re 
the termini of the protecting piers, and there form a bar which 
will be maintained in its position by the ebb current, and be 
equally exposed to the action of the waves as the present one is. 
So this bar, No. 2, must be sheltered by similar piers, which 
will cause the formation of a bar, No. 8, and so on ad infinitum. 
I may state that the detritus outside follows the Shields piers as 
they progress seaward, and comes round their termini. Within 
these protecting piers the enclosed space will gradually fill up 
with sand, brought in by the flood tide and the action of the 
waves, and there find permanent shelter, through which the 
tidal waters will maintain a channel which may require dredging 
in its elongated reaches. 


Sunderland. 


Yours, &c., 
Josnua WILson. 








FLASHING LIGHT FOR BEACONS AND 
BUOYS. 


by Messrs. D. anv T. Stevenson, Engineers, fe. §c., 

Commissioners of Northern Lights, and designed by Mr. C. 
W Sremens, F.R.S., London.* 
THERE are parts of the coast where lighthouses alone are in- 
sufficient to direct ships at night in their course into harbour, 
but where our tortuous channels render it most desirable that 
the beacons and buoys, which are the only safe guides of the 
sailor, should be rendered visible also by night. 

Electric or other lamps would be impracticable for the purpose, 
as they could not be attended to in rough weather. 

To meet this want Messrs. Stevenson proposed the use of an 
electric flashing light, the electricity being conveyed from the 
shore to the light by means of a submarine cable. The method 
proposed by Messrs. Stevenson consisted in connecting the shore 
end of the submerged cable with a source of electricity, and the 
other end, which was to be brought up to a buoy or beacon, with 
an induction coil or vacuum tubes. a cable of great conducting 
power was made by Messrs. Siemens, of London, for this pur- 
pose, and was laid between the Graton Breakwater and the 
chain pier in autumn, 1866, 

The induction coil, battery, and contact rammer, provided by 
Mr. Hart, of Edinburgh, were placed upon the breakwater, and 
the cable put into connexion with the secondary helix of the in- 
duction coil. No spark whatever could, however, be obtained. 

A second experiment was made on the 24th August, 1866, in 
which the electrical circuit was altered, the battery being this 
time put into permanent connexion between the earth and one 
end of the cable. The other end of the cable was connected 
with the contact hammer and primary coil of the induction 
apparatus, and the secondary coil directly with the vacuum 
tubes, 


P 


With this altered circuit the results obtained were rather more 
successful, but not sufficiently so to enable the light to be utilised 
for the purposes intended. 

Imagining the failure to be occasioned by the introduction of 
the cable with the electric circuit, an experiment was made to 
determine this point by introducing 100 yards of it laid out upon 
the breakwater. This time a decidedly better result was 
obtained, which improved when the length of cable was cut in 
two, and the halves inserted in the circuit parallel to each other. 
A series of further experiments was made with various lengths 
of the cable coiled upon a drum in the storehouse, with the 
following results : 

50 yards cable gave 4 in. spark. 
100 n ” ” 
150 ” ” ” 

These results were communicated by Messrs. Stevenson to 
Mr. C. W. Siemens, who discovered the real cause of the failures, 
in the foregoing experiments, to lie in the cable itself, as explained 
very clearly in the following letter: 

Copy. ] “ London, October 1, 1866. 

“ Messrs. D. anp H. SrEVENSON. 

“ Office of the Northern Light House, Edinburgh. 

“ Gentlemen,—In compliance with your request, I have care- 
fully considered the question of establishing flashing lights on 
beacons or sea-buoys. It is understood that the source of light 
has to be established on shore, and that the communication 
between the shore and the beacon has to be an electric conductor 
of suitable proportions. 

“Tbe cable which you lately purchased for your first experi- 
ments on this subject appears to me in every way well suited 
for the intended pu , possesaing a large conductor and a 
thick insulating covering, and being at the same time calculated 
to resist the action of sea-water and the chafing action of 
the waves for a considerable period of time. The mode of pro- 
ducing the flashing light by electrical discharges on the beacon, 
as originally suggest: by yous appears also to be the true and 
only practical measures of obtaining the desired end, because the 
application of carbon points wou manifestly be impracticable, 
owing to the rapid consumption and the necessary mechanical 
complexity of an electric lamp. The question at issue reduces 
itself, therefore, to the mode by which the transmission of 
electrical discharges through the cable can be effected, a question 
which appeared to be involved in considerable practical difficul- 
ties, but which nevertheless admits, in my opinion, of a satis- 
; ~~ hich ed b t Ed 

“ The first ex ts, which were instituted by you at Edin- 
burgh, with the aid of one of my assistants, must necessarily 
have suggested —— in the first instance ; they consisted 
in iodie di of volta-inducti 
high densin throng the and between separated metallic 
points on the beacon. The result of these experiments were 
thwarted in consequence of the considerable sy of cable 

ing in the manner of a Leyden jar; the cable to be 
c before a spark would ensue, although the 
uced by the | 








® Read before the British Association, at Dundee. 
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tion tus on the receiving station, or beacon, in order to 
transmit the ey or nag Renee through the cable. The 
result was almost equally vourable, beciuse the primary 
current was too much weakened by the electrical resistance and 
condensation in the cable to effect an induct current of sufficient 
energy. This result admitted, no doubt, of considerable im- 
provement, by modifying the construction of the induction 
apparatus, giving comparatively greater length and resistance 
to its primary circuit. But an experiment which I have since 
tried has proved to me that no really satisfactory results can 
be obtained in this manner. Another and new promising 
method appeared to me the following—to produce continuous 
high-tension electricity on shore, either by frictional machines 
or by the Armstrong steam apparatus charging the cable in a 
continuous manner and effecting the periodic spark on the 
beacon whenever the accumulation of electricity sufficient to 
effect its discharge. The experiments which I have tried inmy 
laboratory prove the possibility of this plan—not indeed with 
the frictional machine, but with the Armstrong steam appara- 
tus, which is vastly superior to the former as to its quantitative 
effects. Nevertheless, this arrangement will be open to prove 
objections, owing to the skilled and constant attention which 
such a machine could require, and of the high state of insula- 
tion which would have to be maintained in the cable to with- 
stand continually the charge of high-tension electricity. In 
considering the question of attaining the maximum effect of 
light, I was led, moreover, to the conclusion that electricity of 
very high tension was not even desirable, because producing the 
blue and not very luminous discharge, but that the amount of 
light evolved in the electrical discharge was proportionated to 
its quantity—a fact which has been already pointed out by 
Pouillet. Under these circumstances, I have turned my atten- 
tion to the extra current which is produced in breaking a pri- 
mary current. A battery, consisting of four large Bunsen’s 
elements, was placed upon the land station in direct and con- 
tinued connexion with the cable; on the receiving or beacon sta- 
tion a large horse-shoe electro-magnet was placed, the armature 
of which, on being raised, broke the general circuit, whereby a 
light discharge of the extra current was rr The light- 
ness of the discharge was much increased by es a mer- 
cury contact, owing, no doubt, to volatisation and combustion of 
the metal; but, independently of this advantage, the mercury 
contact, which, by a simple combustion of parts, can be made 
self-renewing, appears to be the safest to continue in good con- 
ditions for a considerable period—say a month—without re- 
quiring attention. The electro-magnet has to be of rather 
ponderous construction for the development of powerful extra 
current. Its force in attracting the armature is therefore, say, 
a hundredfold greater than what would be necessary to wor 
and re-establish the electric circuit. The condensing effect of 
the cable itself is no disadvantage in this combination, but 
rather tends to increase magnitude of the discharges. The 
periods of these discharges are regulated by the natural inertion 
of the horse-shoe magnet and its armature; but if discharges 
at longer intervals are desired, the contact arrangements, moved 
by clockwork and placed on land beside the battery, will have 
to be added. The cable to be employed has to be one of great 
condensing power, but will only have to transmit currents of low 
tension; thus the cable you have in your possession is well 
suited to this purpose. The other apparatus required would be 
a Bunsen’s battery of six large elements to be maintained on 
shore, and the large horse-shoe magnet, with contact piece 
attached to its armature to be placed on the beacon. The cost 
of this apparatus I estimate at 40/, and beacon, which does not 
include the battery-house, the cable, nor the arrangement of 
lenses necessary to direct the light. I should certainly advo- 
cate a trial of this combination, being sanguine of a favourable 
result. The experimental apparatus which I have prepared is 
of course open to your inspection. 

“Waiting your further communication, 

“Tam, Gentlemen, your obedient, 
Signed) “C. W. SreMens.” 

In consequence of this letter, the commissioner ordered of 
Mr. Siemens an apparatus constructed upon the principle sug- 
gested by him. is apparatus is constructed as follows: On 
shore is an interval apparatus, which, once in every minute, 
closes the circuit of a galvanic battery connecting the zinc pole 
to the line during } minute. 

The apparatus on the beacon receives the half-minute current, 
and divides it into about sixty separate flashes, which are 
followed by half a minute of darkness. These{intervals arejesta- 
blished in order to distinguish these lighted beacons from each 
other, it being intended to give each beacon a different succession 
of periods ot flashing light. 

The principle of the flashing apparatus is simply that of a self- 
acting make-and-break electro-magnet, the point of interruption 
of the circuit being conveniently placed within a reflector for the 
observation of the flash due to the extra current. 

The beam, A B, on the diagram, turning upon the axis, C, is held 
depressed upon the right-hand side, when at rest, by the weight, 
W. At A is an armature of soft iron immediately over the poles 
of a vertical electro-magnet, M. When a voltaic current passes 
through the coils of the electro-magnet, the armature is 
attracted, and lifts the weight, W, 70 1b., which is on the other 
side of the fulcrum. The further end, B, of the beam carries 
an insulator platinum contact, and which, when the is 
depressed on that side, dips into the dish containing mercury. 
The extreme opposite end of the beam is attached by means of 
the connecting-rod, R, with a piston moving in a cylinder con- 
taining oil to act as a cushion in preventing the concussion which 
would ensue from the sudden attraction of the armature to the 
Je were no such arrangement introduced. Between the pla- 
tinum contact and bearing of the beam is a force pamp, P, 
whose duty it isto keep up a constant stream of mercury 
through the dish, d, during the time the beam is oscillating. 
The electrical circuit is made from the submarine cable to 
the coils of the electro-magnet, thence, by means of a 
wire, to the platinum-contact. The mercury dish, d, in 
connexion with the body of the apparatus istoearth. When 
a current arrives from the am it meen uae the coil - 
the electro-magnet, t! e wire to the platinum-contact, the 
mercury dish, and oth task 30 the battery and shore. Passing 
through the electro-magnet coils, it magnetises their cores and 





attracts their armature, which approaches the poles, and lifts, 
thereby, the platinum contact carried by the other end 
of the beam out of the mercury. Then the electrical circuit is 
interrupted, and the electros lose their magnetism. As soon as 
this is the case, the armature, no longer attracted, falls off by 
the force of the counterweight, W, and the galvanic circuit is 
again closed by the plunging of the platinum point into the 
mercury. The armature is therefore again attracted, and the 
same play kept up as long as the battery circuit is closed on 
shore ; every time the armature is attracted the circuit is broken, 
and the same current appears at the point of interruption in the 
form of a bright flash. 

The electro-magnet has two duties to fulfil: 1st, to make 
and break the galvanic circuit, and 2nd, to pump fresh mercury 
up into the dish to prevent the oxidised cathee balag presented 
twice to the platinum contact. It consists of two poles of soft 
iron, 5$ in. broad, 1} in. thick, and 10 in. high, screwed upon a 
heavy neutral block of soft iron underneath, and encoiled by 
about 826 metres of double silk-covered copper wire of 
3.1 in. diameter. These coils have, together at a temperature 
of 20 degrees Cels., a conducting resistance of 2.3 Siemens’s 
mercury units. The armature, which is fixed to the beam, 
consists of a block of soft iron, lin. thick, 6}in. broad, and 
5} in. long, across the poles. Its distance when the beam is fit 
rest from the poles is about }in. When attracted, it approaches 
to within }in., when it is checked by a covering of copper fitted 
with parafiine, by which the electro-magnet is protected from 
sea-water and rain. The oil-cushion is an adjunct to the flash- 
ing apparatus employed to soften the movement of the armature, 
and to render its action uniform. 

It consists of a cylinder, 1} in. in diameter, and 2 in. high, 
filled with oil, in which a steel piston moves, To allow the 

ssage of the oil from one side of the piston to the other, the 
atter is perforated by a hole sufficiently small to present a con- 
siderable resistance, and thus to form a cushion which gradually 
disappears as the armature sinks. 

On the operation of the mercury pump depends, in a great 
measure, the success of the system. This pump consists of an 
iron piston a in an iron cylinder. The latter is connected 
at the bottom with a valve-box, with double-ball valves made 
of platinum, and immersed continually in the mercury 
reservoir, into which the mercury flowing from the pump 
escapes. The second valve system at a higher level, open- 
ing to the down stroke, is in connexion with the mercury 
dish, d. Thus every down stroke by the beam forces fresh 
mercury into the dish, whilst every up stroke draws fresh mercury 
into the pump. The valve-box opening to the up stroke is placed 
at a very low level in the mercury, in order to prevent any 


k | oxide which may be formed by the sparks above from entering 


the pum 

The platinum contact dips about ,3,in. under the surface of 
the mercury in the dish, d. The purpose of this dish, which is 
always full, is to insure the operation of the flashing apparatus 
from the moment when the battery circuit is made on shore. 
As soon as the first oscillation is completed, new mercury flows 
out of the mouth of the pump, and continues circulating as long 
as the beam continues oscillating. 

The platinum contact is soldered upon the end of a brass 
bolt, which is held in a cylindrical hole in the end of the beam 
by two nuts. This bolt is insulated from the beam by a collar 
of vulcanite. It is, however, connected with the end of the 
ie aa coils by an insulated wire passing from it 
above. 

The battery consists of 20 elements of Bunsen’s construction. 
Each element is ——_ of a prism of carbon immersed in 
nitric acid, and a cylinder of amalgamated zinc immersed in 
dilute sulphuric acid, the two acids being separated from each 
other to prevent mechanical mixture by means of a diaphragm of 
employed porcelain. The elements are contained in cylindrical 
glass jars 110 mm. in diameter and 170 mm. high, so as to form 
a central and an annular chamber. ‘Ihe central chamber con- 
tains the carbon pole 180 mm. high, 45 mm. broad, and 25 mm. 
thick, in concentrated nitric acid. The annular chamber con- 
tains the zinc pole, 150 mm. high, 95mm. in diameter, and 
7 mm. thick, contained in a solution of 5 parts of concentrated 
sulphuric acid in 100 parts of water. The resistance of each of 
these eléments does not exceed 0.1 Siemens’s mercury unit, or 
that which is equivalent to about 36 metres of the wire used 
around the cores of the electro-magnets. 

On shore is an apparatus for connecting the galvanic battery 
periodically with the shore end of the submarine cable and flash- 
ing apparatus. It consists of two levers, which are alternately 
lifted in and out of a cup of mercury in such a way as to make 
the flash one which falls in or comes out moving very quickly as 
to prevent any destructive effects from the spark which follows. 
These levers are moved by two eccentrics, turned uniformly by 
a common clockwork. The eccentrics are formed conveniently 
for allowing one lever to make its up stroke slowly and its down 
suddenly; the other its up stroke suddenly and its down slowly, 
the strokes being timed so as to allow the ends of both levers 
to be dipped with their platinum contacts in the mercury-cup 
just betore the second lever, with its sudden up stroke, is 
elevated. The first lever then follows slowly. The second lever 
dips then again slowly into the mercury, and the other imme- 
diately follows it quickly. The entire revolution of the eccentrics 
lasts about one minute, of which the interval during which both 
platinum contacts are plunged into the mercury, closing the 
circuit, may be varied by adjusting the eccentrics between a 
quarter and half minute; after which they are both out of it, 
and the battery circuit therefore Pareraatire: f during the remain- 
der of the minute. 

The latter apparatus is dispensed with if it is intended to pro- 
2: a a succession of flashes. 

e action of this a tus is exceedingly regular, and it 
can be maintained at a v r rrifing cost. Ha’ in rheos maintained 
in continuous action at Messrs. Siemens’s telegraph works at 
Charlton for more than a month before it was sent to its desti- 
nation at Grantham, the cost of mercury consumed was ascer- 
tained not to exceed a halfpenny per hour, while the renewal of 
battery may be estimated at twopence per hour, ten Bunsen’s 
elements being employed. It may be safely affirmed that the 
introduction of this apparatus will be attended by an important 
saving of life and property. 
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NEW MUSEUM AT CALCUTTA. 

Ir is now some four or five years ago since the Indian Go- 
vernment determined on erecting a set of public buildings in 
Calcutta, which should be worthy of the capital of so vast an 
empire, and amongst these ure to be buildings for the post-office 
and telegraph departments, the mint, accommodation for the 
several departments of the executive, and a new imperial 
museum. 7 S : ; : 

The two-page engraving which we give this week illustrates 
the design that has been approved for the last of the above- 
named buildings, which will contain the Geological Survey offices, 
the Geological Museum, and the Asiatic Society’s Museum, in 
addition to the necessary libraries, reading-rooms, &c., &. 

The site selected for the building is at the corner, enclosed 
by the junction of Chowringhee-road and Sudder-street, and it 
will have a frontage of 319 ft. in length on the former, and 
2565 ft. Gin. on the latter street. The building is to be in two stories, 
and of a total height of 84 ft. to the spring of the raised roofs. 
The designs are by Mr. W. L. Granville, architect to the Go- 
vernment of Bengal, and the total estimated cost is 66,0002. 








THE ENGINE TRIALS AT BILLANCOURT. 
To THE Ep1ror oF ENGINEERING. 

Sir,—In your publication of August 30th, page 176, you 
give a limited report of the Paris Exhibition engine trials, at 
Billancourt, and fall into an error respecting ourselves. It is 
stated “the English competitors were Ransome and Sims, 
“ Marshall and Sons, and Tuxford with the Allen engine.” 
You then give a minute description, embracing certain scientific 
terms and explanations of the brake employed by Messrs. Ran- 
somes. You nextremark, “The brake used by Messrs. Mar- 
“ shall and by Messrs. Tuxford was defective in principle,” and 
finish your report with a lengthened statistical statement of the 
fuel consumed by Messrs. Ransome and Sims in their trial, 
concluding as follows: “The above data give, according to the 
“ English standard, 3.59 Ib. per horse per hour.” _ 

Permit us courteously to remark we are not exhibitors at the 
Paris Exhibition; that we have not this year, up to this time, 
visited Paris ; and that we have neither sent over parties to re- 
present us there, or delegated to any one in Paris, or elsewhere, 
an authority to appear for us. Early in 1866, we made several 
engines for Mr. K. E. Allen on his “ patent double-expansive 
principle,” one of which remained in our stores until this year, 
when it was sent to London by the patentee’s order: since then 
we know nothing of the engine. i 

In regard of the brake employed, permit us, as our name by 
your correspondent is connected with a defective brake, to ob- 
serve that in our factory testings we employ brakes much 
simpler than the one so scientifically described as is the Messrs. 
Ransomes’, and yet so correct in their results, that we find them 
to accord with the brakes of the Royal Agricultural Society of 
England when we come under the society’s testings at their 
periodical trials. 

In conclusion, we would ask permission, as our names have 
been brovght prominently forward in the report with the 
names of Messrs. Ransome and Sims, to make some comparison 
between the consumption of fuel of our own engines and that of 
the Messrs. Ransomes, using your own reports as the authority 
for our statements. At the Royal Agricultural Society’s Show 
this year, at Bury St. Edmunds, you gave closer attention to the 
society’s trials of engines than had ever before been given by 
any scientific representative of the public press, and you pro- 
duced a more elaborate and complete schedule of results than had 
ever before been prepared for the scientific public; to this 
schedule, which was published in ENGINEERING in July last, 
at page 44, we beg to refer, and extract the following: 

ables No. 3and4. Portable Engines with Single Cylinders. 
Ist Series of Trials. 
“ Tuxford’and Sons.,, 3.551b. of coal per horse power per hour. 
Ransome and Sims .., 4.55 Ib. a 99 
2nd Series of Trials. 
(Engines working at 50 per cent. increased power.) 
Tuxford and Sons .,. 2.98 lb. of coal per horse power per hour. 
Ransome and Sims... 3.64 lb. of coal per horse power per hour.” 

At Billancourt, the engine of Messrs. Ransome and Sims cor- 
responds with the one they ran at the Bury trials; it was a 
single cylinder expansion one, the diameter of cylinder being 
10in., and the length of stroke 13 in. 

We are, Mr. Editor, yours very truly, 
TUXFORD AND Sons. 
Boston, Lincolnshire, September 3, 1867. 








MARINE ENGINES OF THE FRENCH NAVY. 
To THe Eprror oF ENGINEERING. 


Si1r,—I think every competent observer must concur in the 
ustice of the strictures ey have uttered respecting M. Du 
uy de Léme’s engines for the French navy, which are not 
merely heavy, complicated, and costly, but devoid of that power 
of adaptation to circumstances which every marine engine, but 
more especially the engine of a war vessel, should possess. The 
central cylinder measures under all circumstance to the side 
cylinder a certain modicum of steam, and although the amount 
may be reduced by throttling, it cannot be increased. In Mr. 
Penn’s engine, on the contrary, the supply of steam can be in- 
creased, under urgent circumstances, by a large blast pipe in 
the chimney, and the engines may be made to consume this 
increased supply of steam by throwing out the expansion valves. 
In the case of two war vessels, consequently, of equal size and 
power, one furnished with M. Du Puy de Léme’s engines, and 
the other with Messrs. Penn’s or other English engines of good 
Construction, the power and speed may be temporarily increased 
in one engine, but not in the other; and in any contest between 
two vessels, in other respects equal, it is not difficult to under- 
stand what momentous advantage a superiority of speed may 
give. No doubt a valve might be introduced between the 
central and the side cylinders to enable the side cylinders to be 
worked with steam ofttull pressure throughout the stroke. But 
this valve would simply have the effect of rendering the central 


cylinder inoperative, and if inoperative it is better not there. | pl 


Add to this the fact that if anything happens to any part of 





the complex combination, and the whole nicely poised system is 
overturned—since in such event none of the engines can be 
worked at all—and it will at once be seen how unsuited for 
practical use are the overstrained ingenuities by which M. Du 
Puy de Léme has managed to spoil the engines of the whole 
French navy. It is plain that if anything happens to any part 
of the gear of the central cylinder which hinders it from work- 
ing, then the side — will not work either, as they cannot 
get steam; and if anything happens to either of the side 
cylinders, the central one will be unable to work, as it will be 
unable to dispose of the steam it dismisses. In ordinary en- 
gines even, if one engine should be disabled, the other may 
nevertheless be worked to propel the vessel. But in M. Du 
Puy de Léme’s improvement, if any part of the complex com- 
bination goes wrong, the whole of it is thrown out of joint, as 
no part of it can be worked by itself. 
am, &c., 
OBSERVER. 








WATERWITCH, VIPER, AND VIXEN. 
To THE Eprror oF ENGINEERING. 


Srr,—In a letter on the hydraulic propeller, which you did 
me the favour of inserting in your issue of 9th ult., I mentioned 
that this invention had been kept back for the last twenty years, 
mainly through the influence of men of science, who proved 
in their own way that this propeller utilised less than one-fifth 
of the power employed—wasted, in fact, some 80 out of every 
100 tons of coals consumed. I further stated that it was but 
very recently that an elaborate analysis had been published b 
Mr. J. A. L. Airey, showing that 14 to 18 per cent. was the whole 
of the useful effect given out by the Waterwitch; but, “ with 
“ suitable propelling machinery, he saw no reason why we might 
“ not, with the same engine power, get nearly 13 knots instead 
“of 9.” Seeing that this increased speed required about 200 

r cent. additional horse power, and seeing further that the 
hydraulic had already beaten the double screw, that expecta- 
tion seemed to me, with all my predilections in favour of the 
hydraulic, rather extravagant; and I designated it as one of 
those ‘ vagaries of science” which have so long kept back this 
invention. To ‘this attempt to fasten on him an apparent 
absurdity,” Mr. Airey now replies, that “if the useful effect 
“ obtained was only 18 per cent., as he still believes it to be, 
“ and suitable machinery employed to give a useful effect of 45 
per cent.,” which he also believes may be done, “ the speed 
“ would undoubtedly be raised from 10 to 13 knots and up- 
“ wards for the same engine power employed.” No doubt, Hi 
18 only cent. be the whole of the present power realised. 
But in this ¢f lies the whole question; and here, I also think, 
lies the absurdity which should have been manifest to men of 
science as clearly as to any one taking the very simplest and 
common-sense view of the matter. 

As the Waterwitch had beaten the screw, and as the screw 
and paddle, as admitted by all, gives out more than 50 per cent. 
of the power employed, so, obviously and logically, the Water- 
witch must have given out more than 50 per cent. ; there re- 
mained therefore—not 200 nor even 50 per cent. more to be ob- 
tained. Further, as the Viperand Vixen had both been beaten, 
and as they, with their first-class machinery, must be allowed 
to give out 50 per cent. of their power employed, so must the 
scientific proofs which showed only 18 per cent. in the vessel 
which beat them be acknowledged a mistake. It was clearly 
the reductio ad absurdum, and ought to have suggested the 
existence of grave error. 

It would hardly seem, however, that Mr. Airey admits that 
the screw does, in all cases, utilise 50 per cent. of its power. 
If, he says, he had referred to the Viper and Vixen at all, 
“it would only have been to draw a strong presumption that 
‘‘their efficiency was somewhat lower even than that of the 
“ Waterwitch—that is, below 18 per cent.” Afterwards, he 
goes on to state that “‘if the low efficiency assigned to Mr. 
‘‘Ruthven’s wheel, in its present form, be really doubted,” 
the Waterwitch should be compared with “ any good example 
“of the single screw or paddle, as, for instance, the Royal 
“ Alfred, frigate, when it would be found that the useful effect 
“achieved by the latter was about three times that of the 
“ former,” namely, 54 per cent. From this it may be gathered 
that Mr. Airey supposes that not only the hydraulic—by some 
alteration in the machinery—may be made to give out three 
times the present power, but so may it be with the Viper and 
Vixen. Thns the efficiency of the screw-propeller is also sup- 
posed to vary between one vessel and another about 200 per 
cent. Now, is there any ground tor such an opinion? Were 
it true, how could any engineer guarantee a given speed with 
his vessel, if the propeller Be liable to a varying efficiency of 200 
per cent. ? 

In answer to the suggestion that the Waterwitch ought to be 
compared with a “ good example of a vessel” like the Royal 
Alfred, in place of bad ones like the Viper and Vixen, it is enough 
to say that only like vessels can be compared with each other in 
order to ascertain the relative value of the propellers. The 
Viper, Vixen, and Waterwitch are similar in length, displace- 
ment, and horse power; and, bad as they may be, it is not be- 
lieved that a single vessel can be named, of same length, dis- 
eg and power, which has attained a greater speed. 

any vessels, no doubt, with similar power merely, are much 
faster; but it will be found that they have greater length or 
have less beam and less displacement. 

Is it too much to hope that science would reconsider its ver- 
dict on the efficiency of the hydraulic propeller—meaning by 
that the Ruthven arrangement, which has proved a success, and 
not any of the many other tried arrangements which have ended 
in failure, nor any of the many newly suggested or could-be- 
devised arrangements, which are still. merely ideas, and have 
yet to be tested in practice? Science might thus do a service to 
the hydraulic yom and make up, to some extent, for the 
injustice which it has done in the past; and as the screw has 
been beaten, it would seem safe, in the new investigation, to 
start from the point that the new propeller gives out, not 14 to 
18, but something more than 50 per cent. of the power em- 


loyed, 
London, September 3, 1867. W. B. 





LOCOMOTIVE DIMENSIONS. 
To THe Eprror or ENGINEERING. 

Srr,—Your amusing contemporary, The Engineer, last week 

ve us a copy, from a photograph, of one of the engines which 
fore been running for the last five or six years on the Great 
Eastern Railway. After half a of empty generalities, I 
find the following jumbled string of dimensions, &c. : 

“ The following are amongst the principal dimensions of these 
engines, viz.: Weight of engine, empty, 27 tons 10 cwt. ; weight 
of engine on service, 30 tons 10 cwt.; weight of engine, empty, 
on leading wheels, 9 tons ; —_— of engine, empty, on driving 
wheels, 9 tons 10 cwt.; weight of engine, empty, on trailing 
wheels, 9 tons. Diameter of driving wheels, 7 ft. 1t in.; diame- 
ter of leading and trailing wheel 8 fe 7} in.; diameter of 
boiler (outside), 4 ft.; diameter of cylinders, 16 in.; diameter of 
boiler tubes (exterior), 1% in.; length of boiler, 16 ft. 9 in.; 
length of boiler between tube we, 12 ft. 13 in. ; surface, 320 ft. ; 
total heating surface, 344 ft.; length of fire-box, 4 ft. 9in.; 
stroke of pistons, 2 ft.; total wheel base, 15 ft.; distance from 
centre to centre of cylinders, 6 ft.; thickness of boiler plates, 
vs in.; weight of tender, empty, 11 tons. The copper Ona 
used are in. thick; the boiler is butt-jointed and single- 
rivetted.” 

May I ask what it is*of which the “surface” is given as 
820 ft., and if it be the fact that the total heating surface is 
but 344 square feet? Even the famous Rumble engine had 
twice this surface, although still having not more than one-half 
what was required for an engine of its weight. 

I 


» &e. 
GrorcE H. HATHERTON. 

Mauchester, Sept. 3, 1867. 

[We are unable to answer our correspondent’s query as to 
what the above “ surface” may mean; but we may mention that 
the heating surface of the engines referred to is as follows: 
Tube surface, 969 square feet; firebox surface, 82.3 square 
feet; total heating surface, 1051.3 square feet. Several of the 
dimensions given in The Engineer are also incorrect.—Ep. E. ] 








STEAM FIRE-ENGINES. 
To THe Eprror oF ENGINEERING. 

Srr,—In course of a long article in The Engineer of last 
week, I notice the editor refers to diagrams taken from steam 
fire-engines, the valves of which have very little lap, and the 
diagrams, consequently, nearly rectangular—a figure which does 
not indicate, of course, economical working. He accounts for it 
by stating that economy of fuel is ‘a matter of no importance 
“ whatever in steam fire-engines.” Now I have always sup- 
posed that economy of fuel would be a matter of importance, 
so that the boiler might be reduced in size, but that the valves 
are made with little lap, on account of the difficulty of working 
small pumping engines when the steam is cut off, unless they are 
fitted with very heavy fly-wheels, and it is for this reason, seein 
the objection to heavy fly-wheels in such cases, I have suppo' 
that the valves are made with a small amount of lap. I would 
like to know if I am — in this supposition also. Perhaps 
some of your correspondents would kindly say if they are ac- 
quainted with an arrangement of balanced slide-valves, with the 
cut-off valves on the back of the main slides, acting the part of 
equilibrium rings. It seems tome that these cut-off slides, if so 
fitted with rings, could not relieve the pressure from the main 
slides; at any rate, if they did, the plan could not be a good one. 
It is recommended in The Engineer. Pardon me for thus 
troubling you, but I like to know the reason for such things. 

Yours respectfully, 
AN APPRENTICE ENGINEER. 








RANDOLPH’S HYDRAULIC PROPELLER. 


Mr. Cuares RANDoupPH, of the well-known firm of Ran- 
dolph and Elder, of Glasgow, has recently patented the arrange~ 
ment of propelling machinery for vessels, of which we give 
engravings on thenext page. All kinds of propelling apparatus 
applied to vessels may be considered as machinery for forcing 
water astern; and Mr. Randolph considers that there is no reason 
why a ee eres applied, should not do this work as well as 
a paddle-w or screw, the power required to keep a pump in 
motion, when not forcing water, being no greater than that 
which would be required to drive a pair of feathering paddles or 
a screw with its shafting, supposing these two forms of propel- 
ler were doing no work. In arranging his hydraulic propel- 
ling machinery, it has been Mr. Randolph's object to convey the 
water through as direct a course as possible, and he intends 
that the water should leave the delivery-nozzle with a velocity 
approximately equal to that which would be given to it by a 
paddle-wheel or screw-propeller. 

The apparatus consists of a fan or centrifugal pump placed in 
a casing connected with a couple of channels, or ducts, leadin 
the one to the head and the other to the stern of the vesse! 
The fan-shaft is placed horizontally, and the fan is driven by a 
simply arranged engine, without reversing gear. The principal 
feature in the arrangement is the manner in which the direction 
in which the water is propelled through the ducts is changed by 
altering the pane ot the fan in the casing. There is in the 
casing a diaphr or partition, the inner edge of which is just 
cleared by the fan, and the ducts or passages communicating 
with the bow and stern respectively open into the circumferen- 
tial parts of the casing on opposite sides of the diaphragm. 
The fan is shifted by moving its shaft in the direction of its 
axis; and when the fan has its circumferential openings to that 
side of the diap , Which is in communication with the stern 
duct or passage, the water will be forced out by that duct, and 
drawn in by the other, and the vessel will be propelled ahead. 
When the fan is shifted to the other side of the diaphragm the 
action will be reversed, whilst, if the fan is in its midale position 
the water will move in circles on each side, and the ship wi 
not be propelled in either direction, although the engines may be 
working at full speed. The fan has an open central eye on each 
face, but the movement, which brings the circumfegential open- 
ings to one side of the diaphragm in the casing, causes the eye 
of that face to be closed against the side of the casing, whilet 
the eye of the other face is drawn away from the other side of 
the casing, and the water has thus free access by it into the 
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fan. Figs. 1 and 2 of the engravings show a vessel in longitudinal, } When the fan is in the position shown in Fig. 7 for propelling 


vertical, and horizontal section as fitted with one modification 
of the apparatus, and Figs. 6 and 7 are longitudinal, vertical, 
and horizontal sections of the apparatus to an enlarged scale. 
In this example there is a single centrifugal fan or pump, F, 
disposed in a casing, C, and fixed on a horizontal shaft, S, 
which through stuffing-boxes in the sides of the casing, 
and has fast on it a pinion, P, in gear with a spur-wheel, W, 
driven by an —— which is not shown. The engine may be 
atanged to act directly on the fan-shaft, S, if preferred. The 
inion, P, is made of extra length, so as to admit of the move- 

ment of the 

out of gear from the spur-wheel, W. ‘The casing, C, is divided | 
bya ition or diaphragm, D, into two compartments, which 
may be termed the starboard and larboard compartments re- 
spectively, the bow being supposed to be towards the right hand 
in the engravings. In Fig. 7 the fan, F, is represented as 
having its circumferential openings in the starboard compart- 
ment, in which position it will propel the vessel ahead. The 
water enters a A, at the bow, which communicates 
with the lar compartment of the casing, C, and thereby 
has access to the larboard eye of the fan, F, being driven by the 
fan out of the starboard compartment along the discharge pass- 
age, B, leading to the stern. The sides of the B, 
merge into those of the starboard compartment of the casing, 
C, with curves suitable for a proper delivery of the water from 
the fan into it; and the passage, A, also joins. the larboard com- 
partment of the casing in the same minner. This arrangement 
gives sufficiently free access for the -vater to the fan, with at 
the same time the best form for its delivery therefrom in which- 
ever direction it may be propelled. ‘The propelling action is re- 
versed by shifting the shaft, S, with the fan, F, to larboard, 
when it will drive the water out of the larboard compartment 





towards the bow, and the water will enter from the stern by the 
starboard com t. This shifting of the fan-shaft, S, = 
be effected by means of any convenient appliance, which will | 
depend on the size of the parts. In Fig. 7 a rack-toothed bush | 
or tube, y, is shown, fitted on the shaft, S, bat so arranged as 
not to turn with it; and in gear with this —— deck, 
there is a pinion, z, on a vertical shaft ing up to the deck, | 
so that it Lae actuated by a hand ol ay 


The form of centrifugal pump or fan shown in the engravings | 
is that by Mr. dolph, but his patent does not 
relate to that of the apparatus, excepting so far as regards | 


it transversely to reverse the propelling action. | 


the shifting 





ahead, the edge of the starboard eyeis in contact or almost in 
contact with a circular partition, z, cast in the casing, C, to 
prevent the access of water to the eye of the fan on that side, 
and similarly when the fan is moved into the position for pro- 
pelling astern its larboard eye comes into contact or nearly into 
contact with a corresponding | mm w, at the other side of 
the casing. Slightly different forms of the partitions, w, x, are 
shown in horizontal section in Figs. 8 and 9, which figures also 
show variations in the forms of other parts inside the casing, C. 

In the arrangement shown in Fig. 7 the circumferential open- 


shaft, S, to one side or the other without its getting | ings of the fan, F, communicate with both starboard and lar- 


board compartments of the casing, C, when the fan is in the 
middle position, but in that shown in Fig. 8, a cylindrical belt, 
d, is formed in the Ty in sucha way that the circum- 
ferential openings of the fan are entirely withdrawn from one 
compartment before they begin to open in the other compart- 
ment. 
In the modifications of the fan shown in Figs. 7 and 8, both 
eyes communicate with the same circumferential openings, but 
in that shown in Fig. 9 each eye communicates with separate 
circumferential openings, with a view of giving a more nearly 
radial motion tothe water with less liability to form eddies. 
Sluices, V, are provided to admit of the casing, C, being shut 
off from the fore and after B, when access is 
wanted to the inside, such access being obtained through a man- 
hole door. The casing, C, has also fitted in connexion with it 
various pipes or ges to admit of the action of the fan being 
availed of in various ways. Thus a pair of pipes, U, with lift 
valves is fitted at each side of the casing for withdrawing water 
from the ship’s bilges or hold, whilst two larger pipes, T, having 
sluices, are fitted in communication with the top of the casing 
to be used for clearing the ship of water entering at a leak or 
shot-hole, or for leading water to any part of the ship in case 
of fire. When the fan is used for drawing water from the ship 
by the pipes, U or T, or both, the sluice, V, on the inlet side may 
be more or less closed; and if in the case of a serious leak it is 
entirely closed, the entire aged of the apparatus can be made 
available for discharging the water from the vessel, and that 
whilst still continuing the propelling action. = ‘ 
Fig. 3 is a diagram showing in plan a modification in which 
two fans are employed in separate casings, C C. When two 
fans are used in this way, they may be both fixed on one shaft, 
having fast on it, by preference in the middle space between the 
casings, @ single pinion driven by a spur-wheel on the engine 
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shaft; but in the modification shown in Fig. 3 a different ar- 
rangement is adopted in order to obtain increased steering or 
turning power, the fans being on separate shafts in the same 
line, each with its pinion, P. The pinions, P P, are at the 
outer sides of the casings, and are actuated by separate spur- 
wheels, W W, on the engine-shaft. The inlet passages, A A, 
forward, and the outlet passages, B B, aft, are for the most part 
close together, merely diverging near thecasings. When the 
two fans are on one shaft, so as always to act together the for- 
ward , A A, may merge into a single one, as may a 
the after passages, \. 

Figs. 4 and 5 are diagrams showing another modification in 
which the casings, C C, with the fans and the passages, A A 
and B B, are arranged at the sides of the vessel instead of 
being in the middle, as in the modification shown in Fig. 3. 

For the purpose of steering the vessel, one or more deflecting 
plates are fitted at the outer ends of the water-ducts or pas- 
sages, A B, and these deflecting plates are by preference ar- 
ranged like common throttle-valves or balanced rudders. In 
the oe ge shown in Figs. 1 and 2, there is a single de- 
flecting plate, E, at each end, and when turning the vessel 
these are set as shown, so that both assist in the action. In the 
arrangement shown in Fig. 3, there are two deflecting plates, 
E, at each end, and if the be are set in such positions as they 
are shown in the figure, whilst the fans are so placed as res 
tively to cause the water to traverse the ducts in the directions 
indicated by the arrows, the vessel will be turned in a very 
small circle or on its centre. Inthe arrangement shown in Fig. 
5, deflecting plates are not required, as the vessel can be steered 
or turned by simply moving the fans into different positions, or 
an ordinary rudder may be used. 








French MecuanicaL Inpustry.—The great Creusot 
works employ 10,000 workpeople, and produce 110,000 tons of 
iron annually. The Commentry and Chatillon Forges Company 
employs 9(00 workmen, divided among the various establish- 
lishments of the company, which are situated in five depart- 
ments. This compady produces annually 70,000 tons of metal- 
lurgica! products. The house of Petin, Gaudet, and Co., which 
bas obtained distinction in ——— = the oe = 
steel, possesses six establishments in different departments, 
emplo s 5200 men, and has, besides, steam"engines of an aggre~ 
gate fore of 6000 horse power. It produces annually 50,000 





tons of iron and steel. 
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THE METROPOLITAN RAILWAY. 

Wuey, thirty years ago, the first bill of the Great 
Western Railway Company was before Parliament, it 
was opposed, among other things, upon the ground 
that the atmosphere of the Box tunnel, 1} miles long, 
would be dangerous to the health of passengers. Dr. 
Lardner was one of the principal witnesses against the 
bill, and, as usual, he was very positive in giving his 
evidence. The subject was investigated, however, with 
considerable care, and, as our readers know, the bill 
passed, and we believe no one has ever suffered in 
health from a ride through the Box tunnel. That work, 
however, is of very large sectional area of opening, and 
its eastern end is 92 ft. higher than its western end, so 
that there is always a considerable natural draught 
through it. A much longer tunnel, of much smaller 
section and much less inclination, is that of the Man- 
chester, Sheffield, and Lincolnshire Railway, at Wood- 
head, its length being 3 miles 44 yards, and the width 
of each separate tunnel: (for there are two, at a dis- 
tance of 18 ft. apart) is but 14 ft. 6 in. ; and the venti- 
lation is byno means good, neither of the five shafts 
coming down into either tunnel, but into the 18 ft. wall 
between them, this wall being intersected by openings 
at intervals of a few hundred yards. When but one 
tunnel was open, the men working the pilot and goods 
engines suffered considerably, and Mr. Rresedh, of the 
eons firm of Messrs. Beyer, Peacock, and Co., who 
iad charge of the locomotive stock of the line, several 
years ago, has told us how rapidly his men were 
knocked upin the service. The total fall of the Wood- 
head tunnel, we may add, is 80ft., or at the rate of 
lin 201, towards Manchester. 

Three passengers have lately died, suddenly, in the 
tunnel of the Metropolitan Railway, and at the inquests 
the coroner, Dr. Lankester, has treated the foulness of 
the air of the tunnel as a matter beyond dispute, and 
has endeavoured, but without effect, to put words in 
the mouths of the witnesses, and to induce them, or 
rather to force them, to concur in his own views, which 
were expressed in the tone of an advocate, and not in 
that of a judge. In every case, however, the deceased 
persons were found, upon post mortem examination, to 
be in an advanced stage of heart-disease, with more or 
less extensive affection also of the liver and brain. 
They were, according to the medical testimony, literally 
liable to di¢ at any moment, or in any place where the 
air was a little close, as in a theatre or a crowded 
room. In one case, and in spite of Dr. Lankester’s 
persistent attempts to sway the witness into a support 
of his own (the coroner’s) views, the surgeon who 
made the post mortem examination refused .to express 
any opinion whatever that death was attributable to 
“the foul air of the tunnel.” 

_ The tunnel of the Metropolitan Railway resembles, 
in its mode of working, no other railway tunnel in 
the kingdom. Although trains are constantly passing 
through it, the engines have no artificial draught upon 
their fires, and their steam is wholly condensed in tanks 
of cold water. We do not say that no consumption of 
coke goes on in the tunnel, but, as no steam draught 
is kept up on the fire, the production of carbonic acid 
gas must necessarily be small, and the production of 
sulphurous acid gas must be, of course, almost in- 





finitely less still. It would require, indeed, very nice 
experiments—and these have not been made, and 
would, indeed, be very difficult to make—to ascertain 
exactly what amount of coke is burnt per mile in the 
tunnel, the steam blast, with which ordinary loco. 
motives are worked, being off, and all the waste 
steam condensed in the cold-water tanks of 1000 
gallons capacity, this quantity being irrespective of 
the water carried for the purpose of supplying 
the boiler, and being emptied at each journey. We 
have good reason to believe, however, that not 
more than 10lb. of coke is actually burnt per 
mile, while the steam blast is off; and assuming 
this to be pure carbon, it would produce 36$]b. of 
carbonic acid gas, and this, at atmospheric tempera- 
ture, would occupy 319 cubic feet. It would be dis- 
charged from the locomotive chimney at a temperature 
of perhaps 600°, or even more, and would therefore 
have a volume more than twice greater than that at 
atmospheric temperature; but as it would be soon 
chilled against the walls and roof of the tunnel, our 
estimate of 219 cubic feet wil: still hold good. Now 
the cross sectional area of the tunnel is 400 square 
feet, and each mile of its length therefore contains 
2,112,000 cubic feet of air, within which the 319 cubic 
feet of carbonic acid gas would be diffused. Atmospheric 
air of average purity contains y>455 of its bulk of 
carbonic acid gas, or less than the ,4 part of 1 per 
cent., and it is only when this proportion is increased 
by about one hundredfold, or to 4 per cent., that air 
becomes fatally dangerous for respiration. Now the 
discharge of 319 cubic feet of carbonic acid into ‘a 
space of 2,112,000 cubic feet would increase the 
proportion of gas, by less than one-half that) which 
exists in all pure atmospheric air. 

We are following this line of inquiry only because 
certain unquestionable facts assist us in doing so. But 
we are to remember that we are not dealing with a 
single train, but with trains Tapidly following each 
other, and that in this way the accumulation of gas 
may, in a short time, become insupportable, unless the 
tunnel is sufficiently ventilated. tt is not a question, 
therefore, of the proportion of gas added to the atmo- 
sphere of the tunnel by a single train, but of that 
which accumulates in the tunnel, after the passage 
of frequent trains, and supposing the absence of 
effective ventilation. This is the whole question at 
issue, and, so far, we have had no tests of the 
atmosphere of the tunnel to show what is the per- 
centage of carbonic acid and sulphurous acid gases. 
We are to remember that there is no smoke, no 
steam, no dust, no sewer gas, and none of that 
ammoniacal effluvium of decomposing horse-dung, 
so common in the open streets, to be found in 
the tunnel. That there is an odour of something 
always in the tunnel, and it may be impossible for che- 
mistry to detect what, no one will deny, and so there is 
in a theatre, an omnibus, a four-wheeled cab, in an 
eating-house, and in a sleeping-room before openin 
the windows in the morning. Nor need it be denie 
that the atmosphere of the underground railway tunnel 
is never so pure as that at the top of Primrose-hill, or on 
Hampstead-heath, or on the Highland moors. On every 
railway in the kingdom, where coal is burnt in the 
engines, the passengers are now and then assailed with 
a blast of choking smoke, or a soupgon of sulphuretted 
hydrogen, or that asphyxiating compound of pyrolig- 
neous acid and sand-powder which attends the sudden 
—— of the brakes. We can never, in crowded 
channels of conveyance, altogether avoid smells, nor 
close air, but we are not to mistake every slightly op- 
oe odour as the poisonous exhalation of the 

pas valley. For ourselves, we have never detected 
the characteristic scent of carbonic acid in descending 
the stairs of the stations of the Metropolitan Railway, 
and yet we meet it in the neighbourhood of every 
brewery, distillery, and vinegar factory, and learn of 
no attendant danger to health or life in consequence 
of it. As for sulphurous acid gas, we believe it will 
be found almost beyond detection. ‘he worst coke 
contains not more than 14 per cent. of sulphur, and 
that burnt in the engines of the Metropolitan Railway 
contains, we know, a very much smaller proportion. 
The coke employed upon this line is that most in re- 
quest by iron-founders, as containing the least propor- 
tion of sulphur, which, even in minute quantities, is so 
injurious to iron. This is the Brancepeth coke from 
Durham, and, as an additional precaution, the railway 
company stipulate that it shall be coked for 120 
hours, to remove the sulphur to the utmost ex- 
tent. Even if it then contained one-half per cent. 
of sulphur, which it does not, it would produce 
but s$odth as much sulphurous acid gas as car- 
bonic acid gas, and the proportion of the former 
in each compartment of a train would be less than 





that occasioned by lighting a cigar with a friction 
match. Indeed, we have said nothing, so far, of the 
odour from os and, so long as railways exist? 
smoking can never be prevented in railway carriages. 
A person in the last stages of heart disease, like those 
who recently died in the Metropolitan Railway, would, 
no doubt, speedily succumb to oppression and suffo- 
cation in a carriage filled with cigar smoke, and yet 
the smoking interest is so strong that it is now well 
known to be useless for railway companies to attempt 
to contend inst it, and smoking is o ly or 
tacitly dleouk everywhere in travelling. Sir David 
Brewster was carried, fainting, out of the meeting- 
hall of the British Association at Dundee on Wednes- 
day evening last; and David Roberts, the painter, 
fell down, dying, in Regent-street, not long ago; 
and Sir William Lawrence broke down in his 
Boo chair at the College of Surgeons, only 
ately; yet neither of these mishaps was attri- 
buted to poisonous gases, nor to the odour of tobacco. 
Taking large numbers of persons collectively, there 
will always be a certain proportion of sudden deaths 
among them, and these may happen anywhere—in 
the street, in the omnibus, in the railway train, at 
the theatre, at the dinner-table, or in bed. ‘The 
Metropolitan Railway managers profess to carry 
twenty-five millions of passengers yearly; but this 1s 
an arithmetical fiction only, applying to a far smaller 
number, probably very much less than a million, who 
often employ the line, and who are counted, over and 
over, as separate individuals every time they ride. 
There are passengers, perhaps, who ride up and down 
the line every working day in the year; and if these 
were counted as separate passengers on every journey, 
it would require but 40,000 to make an annual total of 
25,000,000. But, without going closely into this, it 
must be remembered that with 200 deaths daily, from 
all causes in London, and with many instances of 
sudden death, a certain proportion must happen upon 
a crowded thoroughfare like the Metropolitan Rail- 
way—a line upon which no less than 120,000 passen- 
gers were conveyed upon Whit Monday last. 

We are aware that tests are now going on as to the 
purity or otherwise of the atmosphere of the Metro- 
politan Railway, and we hope to publish the results 
very shortly. But we are to bear in mind that Dr. 
Angus Smith has found the atmosphere of Manchester 
to contain a proportion of sulphurous acid sufli- 
cient to redden litmus paper, and that the gases in the 
air of London are such as to disintegrate the stone of 
the Houses of Parliament, and to cause it to drop off, 
from the upper decorated portions, in lumps, as if 
broken away by sledges, falling to the danger of 
passengers and that scarcer biped, the policeman, one 
of whom lately came near being crushed by a stray 
dropping of this sort. 

e have already said that there can be no doubt 
that it would be desirable to ventilate the underground 
railway even more completely than at present, but it is 
to be remembered that, so far as ordinary lungs are 
concerned, it is tolerably well ventilated as it is. 
No one, we think, would wish to assert that its atmo- 
sphere is pure; but purity is a relative term, and it is 
a question only whether the air of the tunnel is in any 
way dangerous to health. At present we believe there 
is no evidence to support this view. 








THE SOCIETY OF ENGINEERS. 

Wuite the application of the Society of Engineers, 
for a charter of incorporation, was before the Board 
of Trade, it was represented to the Duke of Rich- 
mond that confusion had been caused in Paris be- 
tween the Institution and the Society, because of the 
reception -— there to the principal officers of the 
latter, and especially, as we understand, that ac- 
corded by La Société des Inyénieurs Civils, the 
representative body of the profession in France, 
Inasmuch as the officers of the Society were 
personally introduced to M. Flachat, President 
of La Société des Ingénieurs Civils, by the con. 
ductor of this journal, we are enabled to say that 
no confusion whatever arose as to the identities 
of the English Institution of Civil Engineers and 
the Society of Engineers ; and as bearing upon the 
matter, and possibly upon the letter of the President 
of the Institution of Civil Engineers, which red 
in our columns last week, we append the following 
remarks of M. Flachat, aiihcened by him to, and as 
president of, the representative body of the profession 
in France, on the 16th ult. 

Referring to the recent “recognition of public 
utility” —equivalent to an act of incorporation—of the 
friendly association of the older scholars of the Ecole 
Centrale, an association now numbering 1533 members, 
M. Flachat observed : 
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The existence and progress of the two societies is| of duty charged in the American tariff, and still be sold 
alongside of the American furnace at a cheaper rate than 


very desirable, but this circumstance causes me to 

- : : - : | 
ecfer with pain to a misunderstanding which has come 
to exist between the two societies of engineers esta- 
blished in London. The Society of Engineers, esta- | 
blished in 1854, and now numbering 400 members, | 
made application to the Government for a charter of | 
incorporation, which in its effects is similar to the | 
powers conferred in France by a declaration “ d’uéilité 
publique,” that is to say, the society becomes recog- | 
nised as a corporate body. It confers the right to | 
possess property, to sue and be sued, in a word, to be | 
recognised by the law of the land. The Institution of | 
Civil Engineers, established in 1818, and incorporated 
in 1828, has opposed the application of the younger 
society, alleging that the similarity in names would 
create confusion amongst the public. They have also 
asked the Government not to grant any charter of in- 
corporation to any society formed in London with the 
title of “ Engineer.” 

It is a question of the highest importance if the 
freedom of action is more restricted in England than 
in France. The spirit of competition is greater, and 
it is a matter of great surprise that a society, however 
eminent it may be, can demand in a large town like 
London the exclusive right to a word which is the 
only means of designating a profession. 

The society which was first established has taken 
the name of the Institution of Civil Engineers ; the 
other, the Society of Engineers. If a confusion is 
likely to arise—and we admit, if it did so even by error 
or by the actions of either of the societies, it would be 
objectionable—a number, indicative of the order or 
the date of incorporation, would certainly be sufficient 
to prevent confusion. 

t is with pain and regret, and so opposed to our 
own ideas, that we see the engineering profession en- 
gaged in disputes. 

The Institution of Civil Engineers (1818) has 
brought together men of the highest eminence, who, 
by their ability, their information, and their character, 
form the aristocracy of the profession ; but, owing to 
the terms on which members are admitted, they are few 
in number. 

It is these few in number who wish to be an oligar- 
chal power. “No one is to be an engineer but our- 
selves.” This is to keep up trade “freedom” and 
trade’s unions. 

Nevertheless, the young Society of Engineers, more 
active, more industrious, more careful, already has a 
number of the members of the Institution, and the 
terms on which members are admitted are a sufficient 
guarantee. They particularly admit of all uniting, 
meeting, and working together, and giving publicity to 
their transactions and works. 

The older society was in want of something which 
should cause it to take a more active part. It was 
asleep, and already under the pressure of the younger | 
Society of Engineers they have admitted s/udents | 
amongst them. 

So far competition is fruitful when it is employed 
for a beneficial object. 

Let us hope that this deplorable controversy amongst 
men of professional distinction will not be continued, 
and that, when they are again reunited, it will not be 
sought to impose a doctrine which, regarded indi- 
vidually, is totally contrary to the interests of all. 





AMERICAN PROTECTION. 


An American correspondent of the 7imes draws the fol- | 


lowing vivid picture of what the trade of that country is 
suffering under its present exclusive system of “ protection,” 
or prohibitive tariffs upon imports of foreign goods: There 
are general complaints throughout America of the con- 
tinued dulness of trade in all branches of manufacturing 
industry. The gathering of the crops and the necessities 
of the people have stimulated the movements of breadstuffs, 
but in everything else there is an almost complete stagna- 
tion. Our merchants have predicted briskness as the 
autumn approached, but summer is almost gone, and there 
is no evidence of it. Mills and factories are still running 
on short time, or else are completely at a standstill, and our 
shopkeepers complain bitterly of the absence of buyers. 
For many years past there has not been known a more 
gloomy time among American merchants and tradespeople. 
This stagnation is owing to various causes, chief among 
them being an excess of production for several seasons 
past, which has glutted the markets; a tendency among 
buyers to hold off and wait for lower prices; and the high 
rates of wages paid to operatives, which are higher than 
the prices of goods werrant, but which the power of 
trades’ unions in all but a few branches has thus far 
prevented from being lowered, In this section of country 
the production of coals and iron are leading industries ; 
yet the owners of collieries cannot get as much for their 


| and puddlers and other iron-workers cannot be got down, 


| coals and iron in 


| it out. The consequence is that wells are being everywhere 


| total suspension of work in all large mills. 


the product of that very furnace itself. Wages for miners 
and the railroads and canals will not reduce their tolls on 
the transportation of coals, and the production of each 
languishes. Many collieries are idle, while the iron-mills 
have but a sickly existence, and the American steel manu- 
facture is at present at a standstill. People can buy both 
plenty at present prices from the unused 
stocks of former years. The petroleum producers are simi- 
larly unfortunate. The market is glutted, and it is said 
that refined petroleum is cheaper at Antwerp than in the 
Pennsylvania oil region. Petroleum can be bought as 
low as $1 25c. currency a barrel at the mouth of the well, 
and it costs fully that much, and sometimes more, to pump 


abandoned, and on Oil Creek, where 20,000 barrels daily 
were formerly produced, not over 6000 are now reported. 
The production decreases, yet the price will not advance, 
and well-owners are now seriously considering whether the 
wages of their operatives cannot be forced down, while the 
Pittsburg refiners are reported to be all on the point of 
suspending operations until the surplus stock which is 
overburdening the market is worked off. Of the complete 
stagnation in American shipbuilding foreign readers are 
already aware, and although that branch of industry was 
once a leading one of the country, employing many thou- 
sands of operatives and millions of capital, no plan has yet 
been devised to revive it, nor will it be revived until the 
Chinese-wall policy of excessive ‘ protection ’ is abandoned 
in America. Our commerce is languishing under this 
policy, and until its prospects brighten American shipyards 
will be silent, for ships are never built on speculation. 
Other vast interests, even those for which the ‘ protective’ 
system is put in operation, are most vitally affected by the 
prevalent dulness. The leading Now England journals 
unite in stating that at no time during the past thirty 
years has cotton and woollen manufacturing in that section 
of the country been so depressed. The mills are running at 
a loss in Lowell, Lawrence, and most of the other manu- 
facturing towns of Massachusetts, Rhode Island, and Con- 
necticut. The Manchester, New Hampshire, millowners 
complain that they have $2,000,000 worth of goods on 
hand unsold, with scarcely a buyer offering. The Stark 
mills have sunk $40,000 within a few months. The Amos- 
keag Company also complain of heavy losses. This, 
which indicates the state of affairs in New England, 
is also indicative of the stagnation in Philadelphia, the 
leading manufacturing city of the country, where 
the mills are running on short time, and the owners 
gloomily point to piles of unsold goods to tell the 
silent yet significant story of an almost unexampled de- 
pression in trade. The shoe manufacturing trade of Lynn, 
Haverhill, and other New England towns is also in a 
low condition, in sympathy with sister industries. The 
knit-goods trade of the country have determined to stop 
manufacturing almost entirely. All the knitting-mills at 
Cohoes, New York, stopped work on the 15th of August. 
This is one of the chief towns of this trade; and on that 
day representatives from twenty knitting manufactories 
met in Albany and resolved to run not more than two sets 
of machinery in each mill for nine days subsequent to the 
1st of September, a determination which will cause almost a 
This meeting 
showed the sad condition of the trade. In spite of enormous 
‘protection,’ foreign knit goods from England and Ger- 
many can undersell those of American make. The stock of 
domestic knit goods on hand is enormous, and has been 
| accumulating for months, because no profitable market is 
| open to it. The owners of the knitting-mills stated that 
| it cost them $11 20c. currency a dozen to manufacture 
| shirts and drawers, yet, owing to successful foreign com- 
petition, their goods have not brought for some time past 
}an average of more than $10 50c. a dozen. "There are 
| about 250 knitting-machines for shirts and drawers in this 
country, and their owners have been expending large sums 
of money for along time past, and receiving no returns 
whatever. It is only among those engaged in the move- 
} ment and sale of breadstuffs and provisions that any cheer- 
| fulness exists. The people, whether at work or idle, must 
eat, and the demand for food is growing with the increase 
of population. In every other kind of trade, however, 
there is unexampled depression, and the tale of gloom and 
misfortune is echoed from Maine to Texas. 


| 








STEAM AND OTHER Surerinc.—Messrs. Royden ani Sons, 
of Liverpool, have launched two pilot boats intended for Bom- 
bay service. Messrs. Bowdler and Chaffer, of Seacombe, have 
launched a paddle-steamer, named the Mayflower, to ply in the 
Menai Straits between Carnarvon and Anglesea. Messrs. C. 
Mitehell and Co., of Low Walker, launched two steamers on 
| Saturday. The first was the Olatz Kyrra, a screw of 230 tons, 

built for a Norwegian Steam Navigation Company; and the 
second was the Rostoff, 1400 tons, intended to be employed in 
the Black Sea, and built for the Russian Steam Navigation 
Company. 

From tue Nonru.—Messrs. Palmer and Co., of Jarrow, 
are engaged on one half of a great bridge for the East Indian Rail- 
way. Messrs. Palmer are executing 13 spans, and the other 
13 spans are on hand at Leeds. The number of furnaces in 
blast in the Cleveland district is pow 89, while there are 45 out 
of blast. Business in the Cleveland district’is considered to 








coals as it costs to get them out of the pit and ship them 
to market, and English iron can pay the exorbitant rates 








RECENT PATENTS. 


Tue following specifications of completed patents 


are all dated within the year 1866; and that year 
should be given in ordermg them, at the annexed 


rices, from the Great Seal Patent Office, Chancery- 


ane. 
(No. 3416, 8d). Samuel Smith and John William 


Jackson, of Keighley, patent arrangements for pre- 


venting the too sudden action of parabolic governors. 


According to this plan, the lever or rod, by which the 


throttle-valve is worked, is connected through the 
medium of a spring with a piston working loosely in a 
cylinder containing oil, this oil opposing suflicient 
resistance to the motion of the piston to prevent the 
governor balls from moving too suddenly. 

(No. 3417, 6d.) William Smith, of Barnard Castle, 
patents an arrangement of street-sweepiug machine, 
the principal points claimed being the shape of the 
brushes, and the methods adopted for enabling them 
to adapt themselves to the surface of the road. 

(No. 3421, 1s. 4d.) William Simons and Andrew 
Brown, of Renfrew, patent improvements in the con- 
struction of dredging-machines.' One part of this 
patent refers to a combined dredging-machine 
and hopper barge, the ‘after part of the hull of 
the machine being made of greater capacity than usual, 
and the dredged material being discharged into it by 
the buckets, which are arranged in the ordinary way. 
The after hold of the dredger is fitted with hopper 
doors, and when it is full the bucket-ladder is raised 
into the well, and the dredger is steamed out to sea to 
deposit her cargo in the same manner as a hopper 
barge. The second part of the patent refers to so con- 
structing a dredger that, in addition to being available 
for ordinary dredging operations, it may be used for 
excavating or undercutting Jand ator above the surface 
of the water, it being intended that the materials so 
undercut should fall into the water, and should then 
be removed by dredging in the ordinary way. To 
adapt the dredger for this work, the bucket well is 
extended right through the stern, and it is bridged 
over at the after end by shears provided with gear, by 
which the bucket-ladder can be raised through any 
desired angle. 

(No. 3424, 10d.) Charles Harrison, of Manchester, 
patents a form of cock or valve, in which—when it is 
— steam or water enters at the top of the 
plug, passes out through lateral orifices to channels or 
chambers at the sides of the casing, and then back 
through other lateral openings into the lower part of 
the plug, which is in connexion with the discharge 


ipe. 
4 UNo. 3426, 1s.) William Wilby, of Dublin, patents 
methods of making driving belts, or straps, of strips of 
leather disposed in two layers firmly cemented together 
hy marine glue, these layers enclosing between them 
iron, copper, or steel wire, thin metallic strips or wire 
cloth. ‘The strips of leather are scarfed at their ends, 
and are disposed so as to break joint; and besides 
being cemented together, they are further connected 
by rows of wooden pegs. The patent also includes 
various ways of forming the joints of straps, &c. 

(No. 3434, 4s. 2d.) William Clark, of 53, Chancery- 
lane, patents, as the agent of Jules Vautherin, of 29, 
Boulevard St. Martin, Paris, various methods of fixing 
rails to sleepers. The plans claimed are so numerous 
—the specification having nine sheets of drawings, 
comprising fifty-three figures—that it is impossible 
for us to describe them here. 

(No. 3436, 1s.) William Exall, of Reading, patents 
a machine for cutting, reaping, and binding into sheaves 
corn or other agricultural produce. This gathering 
and binding machinery may he applied to an ordi- 
nary reaping machine; but Mr. Exall prefers to 
cut the corn by a thin sharp edged steel band-saw, 
which has a rapid motion given to it, and which is 
pressed up against the stalks to be cut. In cutting short 
grass a brush is used to press the latter against the 
cutters. In the case of corn, the latter, as it is cut, 18 
seized by a system of travelling fingers, which carry It 
through a suitable conductor to the rear or side of the 
machine, where it is received by arms carrying suitable 
bands, which are made to embrace, compress, an 
properly fasten the sheaves. 

(No. 3449, 4d.) Clemens Flemming Flach, of Call 
(Eifel), Prussia, patents a system of removing silver 
from lead by the addition of a small per-centage of 
zinc, the patent also including processes for purifying 
the desilvered lead, and for separating the silver from 
the alloy of lead, zinc, and silver. 

(No. 3452, 1s. 6d.) George Tomlinson Bousfield, 
of Loughborough-park, Brixton, patents, as the agent 
of George Herman Babcock and Stephen Wilcox, of 
Providence, U.S., various arrangements of cut-0 





have slightly improved. 
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valves and governors for steam engines. The plans 
proposed could not be described without reference to 


drrawings. 





The following specifications of completed patents are 
all dated within the year 1867; and that year should 
be given in ordering them, at the annexed prices, from 
the Great Seal Patent Office, Chancery-lane. 

(No. 3, 8d.) Andrew Dwight Campbell, of Man- 
chester, patents, as a communication from Joseph 
Jones, of Newark, U.S., an arrangement of bench 
planing-machine, intended to enable unskilled work- 
men to plane wood correctly to any required angle. 
The machine consists of a bed or table, having slide- 
ways, fitted with a slide carrying the plane. The bed 
is also furnished with an adjustable ledge for holding 
the wood to be planed. 

(No. 15, 10d.) John William Kenyon, of Chorlton- 
upon-Medlock, patents a “‘ scummer ” for steam boilers. 
The principal novelty in this “scummer” consists in 
its being arranged so that it floats upon the surface 
of the water, and thus acts properly whatever may be 
the height of the water in the boiler. It consists of a 
hollow metallic float, to the top of which a plate is 
attached, so that a space is left between the float and 
plate for the passage of the scum. The centre of the 
plate is connected by a short moveable pipe with the 
fixed pipe leading to the scum-cock, the moveable pipe 
heing connected to the fixed pipe and “ scummer” by 
ball-and-socket joints, so that the “scummer” can 
rise and fall freely, according to the level of the water 
in the boiler. 

(No. 18, 1s. 4d.) William Chippendale, of Harro- 
gate, patents an arrangement of apparatus for enabling 
railway carriages and trucks to be coupled and un- 
coupled without going between the vehicles. Accord- 
ing to this plan, each end of each vehicle is fitted with 
a cross-shaft, having levers at its ends by which it can 
be moved, and furnished at its centre with an arm by 
which the coupling links can be thrown over the draw- 
hook of the vehicle to be attached. A very similar, 
if not precisely identical, arrangement was tried on 
several railways some years ago. 

(No. 19, 1s. 4d.) Joseph Knowles Broadbent, of 
Manchester, patents an arrangement of apparatus for 
admitting a regulated supply of air at the bridges of the 
boiler furnaces. The apparatus is somewhat complex, 
and we do not see that it possesses any advantages over 
the numerous arrangements previously patented to 
effect the same object. 

(No, 30, 8d.) Ebenezer Noah Gregory, of Camber- 
well, patents preventing the undue wear of the endless 
wire cloth used in some paper-making machines, by 
covering the rollers over which the cloth passes, with 
india-rubber, gutta-percha, leather, or some other 
yielding material. 

(No. 36, 8d.) Edward Kenworthy Dutton, of 3, 
Smithy Door, Manchester, patents, as the agent of 
William Barbour, of Lawrence, U.S., a form of nozzle 
for delivering a broken jet of water. According to 
this plan, the breaking up or spreading ef the jet is 
effected by a number of radial wedge-shaped fingers 
which are attached to levers, and are arranged so that 
they can be simultaneously closed into the issuing jet 
to any desired extent. 

(No. 42, 1s. 4d.) Juan Vila y Jové, of Barcelona, 
patents a fearful and wonderful arrangement “for ob- 
taining motive power,” or, in other words, a perpetual 
motion. The apparatus is not worth description, but 
we may mention that the inventor, evidently afraid of 
its running away, has fitted it with a governor and 
brake. 

(No. 43, 1s. 8d.) Frederick Bernard Dering, of 
Bayswater, patents further improvements in his rock- 
ane machines, and in the carriages for supporting 
them, 


THE MESSINA BRIDGE. 
(Continued from page 172.) 
Effects of the Wind. 

THE pressure of the wind against a plane surface struck fully 
is described by the formula P=0,11 d S++ V, in which d is the 
weight of a cubic metre of air in movement. 

S is the surface struck. 

V isthe velocity of the wind per second. 

‘The velocity of the wind varies very much according to places 
and times from 2 to 45 metres per second. 

In order to secure Fane tranquility in the spans of the 
Messina Bridge, it would be necessary that they should be able 
to bear with impunity the shock of the wind during a great hurri- 
cane having a velocity of 45 metres per second, and exerting a 
pressure of 275 kilos. per square metre. 

It is scarcely probable that the windof a hurricane would 
Strike the girders along their whole length, and at the same 
moment, with equal force, and that it would not act horizontally, 
nevertheless, for the sake of security, it must be admitted that 





such a case might happen, and besides that the wind might act 
obliquely, so as to strike the underneath part of the platform. 
In the Jatter case the action would be equivalent to that of 
two forces, the one applied horizontally on the side face of the 
girder, and the other vertically from beneath upwards, tending 
to raise it. 
P 














The force exerted by the wind striking below the platform at 

an angle, i, is expressed in the formula 
P=0.11 d S**2 V2 (sin é)!-8 cos!, 

That force is exerted in the same direction as that of the 
wind, but comprising a horizontal force, P cos 7, and a vertical 
force, P sin é. 

It is easy to fiad out the value of 7, which gives the largest 
result from P cos é, and which is equal to about 40°, 

For i=402, the coefiicient by which the intensity of the calcu- 
lated force must be multiplied, if the wind acts regularly be- 
neath the platform, in order to obtain the strength of the hori- 
zontal force, is about 0.52. 

The horizontal force produced by the action of the wind on 
the trussing of the platform, when the wind acts at an angle of 
40° on the under part of the platform will be obtained by multi- 
plying the intensity of the calculated force, if the wind acts 
regularly on that area, by 0.52. If H be the reduced height 
of the surface of the platform, and L the width, the greatest 
horizontal effort which the wind could produce, will be per 
lineal metre, 

(0.32 H-+-0.52 L) x 275 kilos. 

The vertical effort tending to raise the bridge would be in the 
above case, per lineal metre; 

(0.95 H+-0.85 L) x 275 kilos. 

As H=2".10, and L=16™.20, the greatest horizontal force 
that could be brought against the spans would be 2502.50 kilos. 

ver lineal metre, and the greatest vertical force 4336.70 kilos. per 
ineal metre. 

The weight of the platform of the spans being much greater 
than the greatest vertical pressure, there is no need to take up 
one’s time with reference to the raising of the platform by the 
wind. 

Neither is it necessary to discuss here the vertical oscil- 
lations which might affect the system, an account of the 
rigidity of the whole of the suspension chains. The vertical 
pressure which would tend to raise the platform would be 
equivalent to a diminution of weight in the latter, which would 
also cause a diminution of pressure on the suspension chains, 
and cause no visible vertical movement. 

The equilibrium could not be disturbed, and oscillations could 
not arise. 

Tocontend with the effect of lateral displacement arising from 
the horizontal force of the wind, we would support the platform 
by four sets of chains, each constituting a rigid system 
under the influence of parallel forces acting in the same plane. 
‘There would be two systems on each bridge head. The plane 
containing those systems would he oblique to that of the platform ; 
the intersection of plane of the two systems at each head would 
be a line parallel to the edge of the platform, in which the 
points of suspension of the latter are placed. 

At each head, one plan of suspension would incline outwards, 
and the other inwards. The inclination of the former would be 
18 metres at base to 50 metres in height, and the lattef would 
be 8 metres at base to the same height. 

These arrangements would be repeated on both the heads of 
the bridge. 

The four systems of suspension would unite in one and the 
same vertical projection, having a chord of 1000 metres to a rise 
of 50 metres; in horizontal projection they assume at each 
bridge head curves of the same kind, but reversed towards the 
summit. Each head of the platform would thus be suspended 
by two series of obliquerods. Each series would be comprised 
within the plane of the suspension system. The corresponding 
rods of the tour systems would be comprised in one and the same 
transverse vertical plane, the corresponding rods appearing as 
shown in the accompanying sketch. 
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The points, a, b, c, d, of fastening the oblique rods on the 
chains are in one and the same horizontal line. The points m 
and n of fastening the rods to the platform are also in one and 
the same horizontal line. If we assume tiat the line a, b, c,d 
be fixed in space, the platform mn will be in firm equilibrium, 
and that equilibrium will not be easily displaced. 

In fact, if a horizontal force, F, were sutticiently powerful to 
disturb the system from its state of equilibriam, the platform 
would have a tendency to oscillate from the points @ and c, for 
the rods dm and‘dnj should shorten in proportion as the 
displacement occurs; their tension would therefore disappear 
little by little, and the strain on the two rods, a m and ¢ n, corres- 
pondingly increase. 

Admitting that this disturbance may be appreciable, these 
rods would curry the whole weight of the platform. When that 
occurs, the horizontal composition of the tension of the rods, 





which is equal to the weight of the platform divided by the 





tangent of inclination of the rods with the horizon, will come in 
opposition to the force F’. 


oscillation cannot oecur, 

In the platforms of the Messina Bridge, the force F, even 
when it is as powerful as possible, will be considerably inferior 
to that tangent; consequently, the horizontal force of the wind 
cannot disturb the platform from its position of equilibrium, and 
then, on condition that the platform is sufficiently heavy and 
supported from each head by two rods sufficiently inclined in 
opposite directions, it will be immovable under the action of the 
wind. 

In fact, when the platform is subject to the force F, it pro- 
duces an inappreciabie lateral movement, by reason of which the 
corresponding rods from one and the same head assume unequal 
lengths. The rods am and cx would become longest, whilst 
b m and dm would become shortest. The difference of length 
between the rods cm and d n will represent the lengthening of 
the rods am and cn, arising from the additional tension as com- 
pared with the other two rods, 6 m and dn, which would be 
partially released at the expense of the two others; but it can 
never happen that the rods 6 m and dn should be completely 
released, or could become loose, for, in order to provide against 
the most violent horizontal perturbations, the inclinations of the 
rods and the weight of the platform can be regulated. 

The conclusion which has been deduced, that the platform will 
be immovable under the action of side winds, supposes that the 
points abcd rest fixed in space; besides, the fact that the four 
suspension systems rest in the planes cf suspension, although 
those planes are oblique, supposes that those systems are free 
from the laws of gravitation. 

The two preceding hypotheses, although inadmissible at first 
view, can easily be realised in practice. It will suffice for that 
purpose to support between them the four suspension systems 
by rigid cross bars, contained each in a vertical plane transverse 
to the corresponding rods in the four systems. 

The systems will be so tied together that they could not, in 
spite of their actual weight, deviate from the plane of suspen- 
sion, for in each cross bar would be developed a horizontal ten- 
sion, so that, combined with the weight of the suspension chains 
of one system, the resultant would be directed in the plane of 
suspension of that system. The horizontal tensions existing in 
each cross bar would mutually counteract one another in puirs 
respectively. 

The a of the spans of the Messina Bridge being 
attached as near as possible to the suspension chains, it would 
be impossible to introduce tie rods between them for a length of 
about 160 metres on each side of the middle of the spans, for 
these tie-rods would interfere with the traffic, but they might 
easily be placed between the two suspension chains at the higher 
parts. 2 

Effects of a Weight on the Longiiudinal and Transverse 

Profile of the Platform of the Spuns. 

The suspension systems being calculated to support the dead 
weight of the bridge itself, which is about 19 kilogrammes per 
lineal metre, and the load which it could receive being 74 tons 
per lineal metre, the united force of these two loads would 
amount to 70 kilogrammes per square millemetre, the greatest 
increase of force per square millemetre which the greatest 
possible load could bring upon the suspension systems would 
be: 


70 x 75 or about 20 kilos, 
26.0 


The coefficient of the lengthening of tempered and annealed 
steel may ve estimated at 20,000 kilos, per square millimetre, 
the tension of 20 kilos. would produce a lengthening of sod50; 
let 20 be 0.001 of the length of the suspension systems, their 
lengthening which would take place would then be about 
1 metre, and the difference in the rise which would consequently 
occur in the suspension systems would be 3.70 metres. 

In fact, during the passage of two heavy goods trains going in 
opposite directious, which would in practice be the most trying 
occurrence, the increase of the curve of the suspension systems 
and the consequent diminution in the convexity of the platform, 
would be Jess than 0.60 metre; during the passage of one very 
heavy goods train that defiection would certainly not be above 
0.30 metre. 

In the latter case the weight would not distribute itself 
equally over the entire suspension systems of both ends, but 
would proportion itself between the two systems in the ratio of 
about 1fto 2, the diminution of convexity of the platform would be 
0,40 metre on one side, and 0.20 metre on the other. 


Variations of Temperature. 

The girders at Messina would be exposed to a vuriation of 
temperature of 45° centigrade, or more, being between 2° and 
47° above zero, 

When the temperature increases, the suspension chains in- 
crease in length, and, the chord remaining constant, the curve 
must increase, and the inverse would be the case when the tem- 
perature fell. 

At the temperature of 24}° the platform would assume its 
normal curve, the rise of that curve being about 2.50 metres. 

At the temperature of 47°, the rise of the suspension systems 
would be increased by about 1.05 metres, the rise of the con- 
vexity of the plattorin would be diminished to # similar extent, 
and reduced by about 1.45 metres; at the temperature of 2°, 
the rise of the suspension systems would be reduced by about 
1.05 metres, the rise of the convexity of the platform would be 
ijycreased to about 3.55 metres. 

(To be Continued.) 








Rawway Carrrat.—The capital of British railways amounted 
in the year 1865 to 455,478,143/. The total railway revenue 
was 35,751,6551. 

Tue Wateewircu.—The jet-propelled vessel Waterwitch 
has had two further trials since that reported by us three weeks 
ago, but she has only exerted still gteater engine power, and 
attained less speed. ‘The trials at half boiler power suow u large 





loss of effect, the mean speed being but 6.326 knots. 





So long as Fis less than the tangent of a certain angle, the — 
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TWEDDELL’S HYDRAULIC RIVETTER. 

Tue hydraulic-rivetter, of which we give engravings 
above, is a machine of simple construction, designed by 
Mr. Ralph Hart Tweddell, of Sunderland, The arrange- 
ment will be readily understood by reference to the figures. 
The rivetting is performed between a pair of dies, one fixed 
at the top of a strong standard, and the other carried by 
the plunger of a hydraulic press formed within a second 
standard, as shown in the illustrations. The ram of the 
hydraulic press is forced forward by the pressure of the 
water behind it, and on the water being allowed to escape 
from the press, it is drawn back by a strong volute spring, 
which is connected to the plunger by a rod passing through 
a stuffing-box at the inner end of the hydraulic-cylinder. 
The water for working the machine is drawn from an ac- 
cumulator, this accumulator being in its turn supplied by a 
pump worked from an eccentric on the crank-shaft of a 
stationary engine, as shown in the engraving. The ac- 
cumulator is arranged so that as it becomes full, and its 
weight consequently rises, it lifts a weight attached to the 
end of a chain, which passes over pulleys, and is connected 
to the weighted lever of a cock on the supplying pipe of 
the pump, and thus closes this cock. 








Tue ILuyrtan.—Messrs. Harland and Wolff, of Belfast, have 
launched a sister ship to the Iberian and Istrian steamers, 
built by them for Messrs. Bibbey, of Liverpool, and which, with 
the exception of the Great Eastern, are the longest commercial 
steam-ships yet built, being 401 ft. long. Their beam is but 
37 ft., and they are registered as 2900 tons, their burden being 
about 4000 tons. 

Tuse Weiis.—We described last year an American plan of 
sinking wells by driving an iron tube, _——_ at its lower 
end, down to where water may be found beneath the surface of 
the ground. A trial of this plan was made last week in Man- 
chester. Water was reached in five minutes from the com- 
mencement of operations, and in 22 minutes a depth of 10 ft. had 
been reached ; the pump had been fitted to the top of the well, 
and a flow of water was obtained. ‘The well consists of an iron 
pipe 1} in. in diameter, about 12 ft. long, pointed at one end, 
and perforated with holes about 16in. up the pipe from the 
pointed extremity. A movable iron clamp is fitted round the 
pipe, and, upon the principle of pile-driving, a 56 1b. hollow 
weight is raised and allowed to drop upon the clamp; thus the 
pipe is driven into the ground. Earth, sand, &c., first enter the 
pipe through the holes, and, when these are pumped out, the 
theory is that pebbles rest against the pipe pl form a natural 
filter. Such a well is free trom the liability common to others 
of receiving surface drainage, and the water obtained from it is 
always cold and fresh. No dirt is made in sinking the well, no 
accident is possible from foul air or from the falling in of the 

sides; and, besides the rapidity with which the well is made, 
its cheapness, about 5/. for the completion of a well 15 ft. deep, 
is another great recommendation. 

Tue Tria or Sares at Paris.—At the end of our report 
of the competitive trials of Chatwood’s and Herring’s safes at 
Paris, given in e 132 of our number of the 16th ult., two 
misprints occur. The times occupied in breaking a hole in 
Chatwood's safe proper, and in completely opening the small 
box within Herring's safe, are given as 4 hours 35 min. and 
4 hours 43 min. respectively, whereas they should have been 
8 hours 55 min. and 4 hours 13 min. The errors are, however, 
of the less importance, as the correct periods occupied in the 
various operations performed are readily obtainable from a 
comparison of the hours of the day at which they were com- 
menced and terminated, these times leing all given in the earlier 
purt of the article. 

Preston.—Messrs. Bell and Miller have delivered a report 
recommending some important dock works and other operations 
for the improvement of the Ribble at Preston. Messrs. Bell and 
Miller propose two plans of docks; one of the plans gives an 
area of 36 acres for dock accommodation, at a cost of 74,000/., 
and the other gives an area of 60 acres, at a cost of 60,0002 
The whole expense of the works recommended by Messrs. Bell 
and Miller is estimated at from 120,0002. to 130,000 The 
subject remains “ under consideration” by the local authorities, 
and that is all that can be said at present. 

DacennaM (THames) Dock.—It appears that the efforts 
made during the past six months to raise additional capital for 
the Dagenham (Thames) Dock —- have not been suc- 
cessful. A negotiation with some of the shareholders is now 
pending for raising a sufficient sur to put the jetty, &c., into 
working order. Should this negotiation be brought to a suc- 
cessful issue, the directors believe that a considerable traffic in 
cattle and goods wiil be at once obtained. With the stimulus 
thus given to the enterprise, they hope to be able ultimately to 
aes sufficieut of the Tnallotted capital to complete the under- 

ing. 

Dow.ata—B is stated in The Engineer that, “ The Dowlais 
Iron Company, it is reported, have made arrangements for the 
exclusive right of working Bessemer’s patent in Glamorganshire, 
10,0002. being the amount paid for the cencéssion.” This would 
have been true if printed in 1856, or eleven years ago. At that 
time the Dowlais Company did purel the exclusive right to 
the use of Mr. Bessemer’s patents in Glamorganshire, and for 
10,0002 Mr. Bessemer some time afterwards repurchased this 
right, and the Dowlais Company are now on the footing of his 
ordinary licenses. 

New Harvour Works at Wicx.—The British Fishery 
Society, who are proprietors of Pultneytown, on the south 
shore ot Wick Bay, are engaged in the important work of con- 
structing a new harbour on a large scale, from the designs of 
Messrs. Stevenson, of Edinburgh, in the Bay of Wick. This 
almost national work has now been going on for some years, but 
rm by the great depth of water im which the breakwater is 
founded (being about 30 ft. at low water), and the interruption 
to the work, in consequence of the heavy seas raised by easterly 
winds, the progress is slow, being only about 200 











——w 
Wi 


| 


i 
ne | 


ary 


TWEDDELL’S HYDRAULIC 





RIVETTER. 


FDS, 
LSssscssn J 


TTT 


nnn my 
CTITTNTTOT TTT TY 
PET : 
UQMUALYOLL AL ELAR, 
MULL VEER AML 
PTT 
(UNUAL LAMA A 
TTT 
VLU YARERET A ER 


CMT TT 
COT TTT TTT 


TOTTI 

1 HTT 
tm 
MT TTT TT 
TOTTI 
TT TT 
PTT 
tu 
TTT 
TTT TT 
PTT 
TTT TT 


COTTA 
pes HUD _ 


TTT 
ATTTTTOSTOTTTTT TTT TTT ss 
TTT 
OVOUETEGUNT VVUMELE LN HATA 


| 
AAR 





Roor or tug Moscow Ripins-scHoot.—A contemporary, | 
in referring to the Midland Railway roof of 240 ft. clear span, 
observes, “‘ This, however, has been equalled within 5 ft., many 
years ago, by the laminated timber system of De Lorme, in the 
splendid example at Moscow.” As this refers probably to Betan- 
court’s roof over the riding-school at Moscow, erected in 1817, 
we may say that its clear span is 147 ft., and its length 574 fr. 
The span, therefore, is 93 ft. less than that of the Midland 
roof, 


Bessemer ‘Rarts iN Prussta.—Some of the works in 
Rhenish Prussia and Westphalia have received orders for Besse- 
iner steel rails for the Leipzic and Dresden Railway. Almost 
all the Prussian railway companies are commencing the use of 


Bessemer steel fails. 

Exratum.—In our article on “ Per t Way A 
on page 179 of our last number, third column, line 38 from the 
bottom, for “‘ up to the end of the year, 971,0132,” read, “ up 
to the end of the year, 371,013/.” 
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We subjoin the following report of the trial of « 64 pr. rifled » 
of guns for the colony 
Armstrong aud Co. 


” 


Date of practice, 9. 8. 67. 


TRIAL OF THE PALLISER CONVERTED GUN. 


-L., rifled on Sir W. Armstrong’s shunt system, one ot a number 


Victoria, converted from 32 pr. cast-iron guns of 58 cwr., on Major Palliser’s system, by Sir W. 


Weight, 61 ewt.; preponderance, 6cwt. 1 qr. 141b.; length, over all, 9.5 ft.; of bore, 9 ft. 0.25in.; calibre, 6.28 in.; spiral, 
1 turn in 40 calibrea; grooves, 3—width, 1.12 in., depth, 0.11 in. 

Results of the firing of 70 rounds from the above-mentioned gun, for range and accuracy : 

Carriage—garrison sliding on dwarf traversing platform without trucks. 


Capacity. Length of | Diameter and Studs, 3 rows, 2 in a row. 
_ bearing. over 1 stud. Diameter. 
Ib. in. in. in. 
Palliser sbell ... 1.062 5.52 6.34 Brass .. «. 0.85x0.70 
Common shell... ... 6.750 8.30 : i Copper we 0.80 0.68 
Cartridge § 8lb.; length, 10.5in.; diameter, 5.75 in. 
116 ,, 17 


meal ” 


Powder—t. G., W. A. rifle, 6. 1. 66., lot 992, 















































Projectile. 2. ~~ Ranges. : 

3 | zg |S8| ve EFS > PTET 
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Z, A . = “i af = 6) 5 4 a 2 = 
4 Ss §$ |ala a | 

Ib.| in. [Ib. ft. secs. | yds.| yds.| yds.| yds.| yds.| yds. 
f Palliser about. X 
3t (Jno 86.1} 0.04 |16] 1° 19°|66 | 11° 6’| 2.19 | 849] 931) 885) 30.7) 1.1] 0.6|Breeching on, but not 
1 taut. 
14.5 in. ; 
7 ” » | oo» ty} 8° 10°] 8.2 | dle 277] 4.59 |1663)1731)1703) 15.1) 4.1) 0.7 | Breeching removed. 
about 
x » | 0.05|,| tr ivles| ,, 2.33 | 891] 919] 907| 10.3] 1.6] 0.7|Breeching on, but not 
2 taut. 
7a ” s tol Care 4.60 |1665|1717/1683| 13.5) 3.9| 1.0 |Breeching removed. 
10° () 654) 0.06/8| 1° 19/35] 2.07 | 780] 820) 801) 12.3) 1.5) 0.2 2 
16 in. 

10 " » | w in| 2 I] S84] 8.29 |1188]1229/1205 10.2) 2.1) 0.6 > 

10 ” wo]. In| 8 U4] 4, 4.52 |1590/1625|1611| 7.0) 2.9/ 0.6 “ 

10 ” » | oo» lo] 8 77148] 8 07] 6.79 12885/2412/2364) 18.3) 5.1} 1.2 " 
10d; » | ow top| 10° 4° |4.2] 6° 0” |12.42 |8936/4031)3980) 28.9/18.7 | 2.1 





























t Initial velocity observed. * Initial velocity of 


@ Means are of 6, 1 shell uw 
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ft. per annum. 
The contractors are Messrs. A. and K- Macdonald, of Gi We 





c ” 9,1 ” 
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A damp sponge was used. No difficulty occurred in 


first 3 rounds observed. 


range of 3400 yards being rejectcd. 
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WE have re-engraved, from a contemporary, illustrations 
of a “donkey injector,” or steam pump for feeding boilers, 
the construction of which will strike the engineer at first 
sight as most faulty, and its use, where a steam boiler is to 
depend upon it for its supply of water, as most dangerous. 
This contrivance was nevertheless brought out last year, in 
a full-page engraving, and in a lengthy and most laudatory 
notice, as if it were a legitimate rival to Giffard’s beautiful 
invention itself. The quality of this laudation will be 
understood however when we quote one sentence contained 
in it, and which is as follows: “ Every part of this portion 
“ of the machine is made so light that it is exposed to few 
“ strains, and is therefore strong, steel being used through- 
“out as an additional precaution!’ So light that it is, 
therefore, strong! Further on we are told that this extra- 
ordinary pump “can, of course, pump boiling water without 
a lift on the suction side !” 

These donkeys have occasioned much trouble to their 
purchasers and users, as is fully shown by letters before us 
from most respectable manufacturers who had been induced 
to trythem. They are made with from 3 in. to 8 in. stroke, 
and to work at from 100 to 200 revolutions per minute, or 
from 50 ft. to 267 ft, of piston per minute, with 200 dead 
centres to pass per minute in one case and 400 in the other. 
In all direct acting pumps the resistance is uniform, for 
successive portions of the length of the. stroke, and, if dis- 
connected from any rotating parts, the piston would move 
through each inch of its stroke in the same space of time. 
If the piston be connected to a fly-wheel, the tendency of 
the latter is to maintain a uniform rotary motion, and this 
requires a gradually accelerating and gradually diminishing 
motion of the piston on each stroke. Now, whether 
the piston can maintain its uniform motion uncontrolled by 
a very ligh :fly-wheel, or whether the latter be heavy 
enough to force the piston in obedience to its own move- 
ments, there will be in either case considerable and irregular 
strains upon the connecting-rod. This is one of the parts 
which, in the astute description from ‘which we have 
quoted, “is made so light that it is exposed to few strains, 
and is, therefore, strong!” To increase its strength, we 
suppose, it is bent sideways for several inches out of the 
line of strain, the action being much the same as that of 
the human arm bent, and when turning a crank in a plane 
at right angles to the direction in which the upper portion 
of the arm is projected from the body, or when bent in the 
position in which the arm is held to a tailor while he is 
measuring the length of a coat-sleeve. No form of con. 
necting-rod could be worse to resist the irregular strains to 


INJECTORS. 











which such a combination is exposed when, with a very 
slow absofute speed of piston, from 200 to 400 dead centres 
have to be passed per minute. The action is necessarily 
jerky at best, and there is the constant risk of the whole 
thing sticking fast at any moment. All this implies danger, 
and it is to be deeply regretted that any professional 
journal making the least. pretensions to respectability and 
influence should help to hoist such a contrivance into noto- 
riety, whether because of the gain from an advertisement 
or, to be more charitable, the astounding ignorance shown 
in that part of the description which we have quoted. 
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LIGHTNING-ARRESTERS. 

To THe Eprror oF ENGINEERING. 
Sr1r,—Having noticed in your last week's number what is 
supposed to be a new invention of a lightning-arrester con- 
structed by Dr. L. Bradley, of Jersey City, may I beg to state 
that such a lightning-arrester was invented by me in India in 
1855; and in 1858, when I was deputy-superintendent of the 
East Coast line, all my river cables, from Madras to Calcutta, 
were so protected. I likewise furnished the late Colonel Stuart 
with drawings of such an instrument in 1863; and an instru- 
ment of this kind can now be seen in Mr. Latimer Clarke’s office, 
No. 5, Victoria-chambers, where I left one some time since, 
which I had constructed when out in Rossia last year. My 
plates were of brass, 4 in. thick—one carrying twelve and the 
other nine steel points (for the want of platina) fitted up in a 
small box, with glass front and back, with set screws at top to 

adjust the points by lowering or raising the top plate. 

Yours respectfully, 


Millfield, Peterborough, September 2, 1867. 





W. Maves. 








BRIDGE OVER THE NrAGARA River.—The projected new 
suspension bridge at the Falls is being pushed forward with 
t P t of speedy success. Contracts have already been 
made for the materials, except the wire, which the chief, engineer, 
Mr. Keefer, is on his way to England to procure. ‘The towers 
will be 105 ft. high, the span 1250 ft., height above the water 
175 ft., and width of roadway 10 ft. ‘The bridge is intended for 
the passage of carriages an peo, and will be one of the 
most substantial structures of the kind in America. The towers 
will be completed this month, and the bridge opened to the 
public early next spring. 

New STANDARD For Locomotive ConTRAcTs.—The price 
of the twenty locomotives recently let for the Belgian State Rail- 
ways is stated to have been between 45/ and 50/. per ton. 
Corresponding contracts entered into last year were let at 651. 








to 70/. per ton. 


INDICATED HORSE POWER. 
To THe Eprror oF ae om a ~~ R,” I would 
Sir,—In reply to your correspondent “J. W. R.,” I w 
A me him that in Wilis's “‘ Principles of Mechanism,” art. 32, 
he will find the solution he is in want of. As the book is out of 
print, I subjoin the proposition therein contained, so far as is 
ni for our purpose. ; 
Let P Q be a link joining the two points, P Q; let it be moved 
into the new position, p q, very near to the first. 
Then P p, Q q are respectively elements of the paths of P and Q. 
Draw pm, Qn, perpendiculars on P Q. 
Then since P Q=p q, we shall have, ultimately, as p and q 
tend to coincide with Band Q respectively, P m=qn, whence 





P p cos pP m=Qqcos Qqn, 
Sp eaee. 
* Qq ~ cos p Fm 
" a ee FIG... 
™\ eee and 
vi 


Hence the linear velocities of P and Q are to each other in- 
versely as the cosines of the angles which the link, P Q, makes 
with their respective paths. : 

Applying this to the particular case in hand, we have 

velocity of piston _— sin Cqp 
velocity of crank-pin” cosp PQ 


c N ti P 








The following will be a convenient method of using the for- 
la: 
"ieee C, the centre of the crank-pin circle, draw Cm per- 
dicularly on P Q, and from Q draw QN perpendicularly on 
Pp, the centre line of motion. 
hen let Pea . velocity of crank-pin=v. 
Now Cm=Asin CQp . sinCQp_ L Cm 
N=Lcos pPQ** “ae © PN 
whence velocity of piston = v L Cm 





KR PN 
Cm 
= py aconstant. 
“ J, W. R.” does not give the length of his connecting-rod, 
but supposing it to be = 6 R, we have ‘ 
m 
velocity of piston = (6 x 471 = 2826) PN 


The piston —_ increases so rapidly at the two ends of the 
stroke that unless a great number of measurements be made, 
say twenty instead of ten, the results will be much too high. 

The simplest way of getting at this result is as follows: 

If F = pressure on _ at any time, 








f = resistance along PQ. 
Th f 3% al velocity of ¢ along PQ_PN_PN 4 
~ 2 oe V 2a, a 
also, Velocity of # along PQ _ Cm evidently ; 
. v aa ae 
. v Cm L 
whence, immediately, 7; 2s. ¥ 
Sa > 
4 i, FIG.3 
0 Re ee 
c on ]o PP 


If he prefers to differentiate, he will see at once from Fig, 3, 
that 

P p=space moved through by piston=D O=R (1—cos 6)+ 
NO 


" =R (1—cos 6)+L (l—cos a). 
=R (1—cos §)-+L—VL?—R’ sin’ §=P, say. 
Now, if T be the time occupied by the piston in moving through 
the space, P p, 
g=PQ PP T 
. 
where v=velocity of Q. Now, v and Land R are constants, and 
r=8 (1—cos = T)+L—,/L2—R’ sin’ Ri 








v 
R v sin 255 T 
dP _— R 
whence 9° =0-+0 sin R T+0-+- —_____ — 
2 /L?—R’ sin —T. 
R 
= sin 44 Be sin 2 6 


%y/L?—W’ sin’ 9 
=velocity of piston. 








Or, ¥ adn 6 ee kK 
, 2/L2—R sin 9 
; 2 R sin 9 cos 0 
=sin 0+ Fi cos f 
QnxCn 
n K Qn 
wont — pat axP aX? ? 
_PCsina Qn Cm sing 
“ae tina" Pa sin & 
a eT 
Pn’ Rk’ 
Your obedient Servant, 
Crewe Works. W. M. Moorsom. 
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EDITORS AND ADVERTISERS. 


Mrasrs. ——, ——, Anp Co. and “A. B.” have called 
attention to an abuse of the press, which is, we believe, as rare 
as it is reprehensible. No better definition of this phenomenon 
of journalism than that adopted by our correspondent * A. B.” 
as the title of his letter, which we publish this week, can be 
devised. The words “newspaper rattening” pithly express the 
scope and intent of the practice to which he alludes, and the 
parallel implied between this practice and the policy of Sheffield 
trade-unionists is not far-fetched. We have examined the articles 
to which both our correspondents refer, and we have been at 
some pains to investigate the accuracy of their statements 
before admitting their letters to a place in our columns, and 
it is only fair to both to say that the contents of their letters 
are fully justified in every particular. A journal conducted 
on the = of rattening those who will not advertise in its 
pages can only hope to subsist on the weakness of those whom 
the proprietors or editors endeavour to terrify into compliance 
with their wishes. It unfortunately happens that a large class 
of manufacturers entertain an unwholesome fear of leading 
articles depreciating the goods which they produce; and as a 
result this black mail system, if managed with soine caution by 
unscrupulous men, may succeed for a time. In the long run, 
however, it is certain to be exposed and denounced by some 
individuals stronger-minded than his fellows, who refuses to 
submit to unwarrantable exactions. We leave our readers to 
determine what the result of such an exposure may be. We have 
happily no precedent to go on in forming an opinion as far as the 
respectable portion of the London press is concerned ; but there 
are, we believe, instances of newspaper rattening to be met with 
in the history of American journalism, and to a very limited 
extent indeed in English provincial districts, It is not difficult, 
however, to arrive at tolerably accurate conclusions on this 
subject; or to perceive that any journal adopting the practice 
must ultimately lose caste and influence. A journal which 
rattens a man because he withdraws an advertisemenit, or because 
he will not give one, must be weak. Any newspaper which 
enjoy» a large and influential circulation can obtain all the ad- 
vertisements for which it has room without trouble, by the 
most aoe | legitimate means. Advertisements appearing in 
its pages are found to pay, and therefore they are inserted; as 
a consequence the difficulty is not to obtain them, but to find 
room for them. It may safely be asserted, therefore, that a paper 
which can only fill its advertisement pages by illegitimate neans 
is powerless for either good or evil; and this fact we commend 
especially to the attention of those who pay in order that 
their reputation, or that of their goods, may not be assailed. 
Once its impotence is recognised, the power of the offending 
journal is gone, and its abuse or its praise equally become 
matters of no moment whatever, ‘The opinion of an editcr who 
measures the merits of men or machines by the contents of 
advertising columns with which he should have nothing to do, 
of whose existence he should scarcely be aware, cannot possess 
the smallest value, and his praise or his blame will equally fail 
to influence public opinion. No newspaper or periodical can 
hope for a large measure of permanent success in this country 
unless it is conducted with strict impartiality and honesty of 
purpose. These things are dear to the hearts of Englishmen, 
who are quick to perceive when they are wanting. A little 
experience will suffice to convince the most unpractised adver 
tiser that he has nothing either to fear or to hope from the 
influence of any journalist sufficiently venial to praise for pay, 
or sufficiently audacious to drive advertisments into its pages 
by an organised system of terrorism. 


Although we seldom copy, except for the purpose of 
correction, from Zhe Engineer, we transfer the fore- 
going remarks to our own columns, and with the 
strongest concurrence in the sextiments they contain. 
Nor do we copy them the less readily because we know 
the strictures are intended to apply to ourselves, for 
the pretended cases upon which they are based have 
no foundation except in the merited exposures which 
we have been lately compelled to publish with reference 
to a firm who had attempted, aud with some success, 
to use the press for the purposes of the most gross and 
nauseous puffing, and to another firm who have suc- 
ceeded in persuading certain purchasers to buy of them 
one of the most conspicuous mechanical absurdities 
of the age. ‘The first-named firm had exhibited certain 
second-class wares at Paris, and had been awarded a 
bronze medal, another firm of greater repute having 
received a silver medal in the same class. The bronze 
medallists wrote to the British commission, claiming 
for themselves, in the most fulsome and unwarrant- 
able terms, the very highest position in the trade, re- 
fused the humbler award offered them, and sent their 
flourish to several of the newspapers, our own among 
the rest. One or two, 7he Engineer among the number, 
gave this precious production to their readers. Shortly 
afterwards, a semi-official report was made upon the 
machinery in the class in question, and by a most ex- 
traordinary omission the first-class firm, who also 
received the higher award, were not even mentioned, 
while the firm to which the bronze medal had been 
offered were accorded a position wholly undeserved. 
We at once called attention to this, and rectified the 
omission made in the semi-official report. For this we 
received a spiteful letter from the puffing firm in ques- 
tion, charging us with attempting to “write down 
“their reputation,” and suggesting the most con- 
temptible motives, and this letter was duly paraded a 
fortnight ago in our contemporary, and was noticed 
by us last week. 





The other case, anonymously referred to in the 
article we have copied, is that of the makers of the 
impracticable “ donkey injector” which we lately had 
occasion to criticise, and which we have further 
noticed on another page of our present number. The 
absurdity of this contrivance is sufficiently apparent, 
at the first glance, to every competent engineer, yet it 
has, notwithstanding, been palmed off upon several re- 
spectable manufacturing firms, with whom its failure 
was but a matter of course. One of these firms—one 
of great eminence, too, in their special line of business 
—had written us as follows : 

“ We had ’s donkey injector on trial. It would 
not do at all. The connecting rod came off, the valves were too 
small, and altogether it was a rattling affair. Some one came down 
from them, consulted with our Mr. , and undertook to 
make another from a new set of patterns. We have this at 
work. It is better designed and better fitted than the first, but 
still it only works tolerably. We do not intend to keep it ” 

Our strictures brought forth a letter, also published 
in our contemporary, charging us, not at all to our 
surprise, with the most unworthy motives ; and, to eke 
out the complaints of their justly criticised authors, 
these letters are made the text of the homily which we 
have copied, and with the sextiments expressed in 
which, we again say, we heartily concur, although 
knowing that they are turned to account for the pur- 
poses merely of private spite. 

The readers of Engtnrertne need not be assured 
here that no attempts to frighten us will in the least 
alter our course, nor that, as heretofore, our journal 
will continue to be the terror of quacks and puffing 
tradesmen, impaling them on the sharp spear of 
criticism for the purposes of truth and public advan- 
tage alone, and with neither hope of gain nor fear of 
the spiteful writhings which our strictures may pro- 
duce. 

It will be as well here, however, to speak somewhat 
more broadly upon the whole subject which our con- 
temporary has touched upon. It is well known that 
the trade price of neither our own journal nor Ze 
Engineer covers the cost of the bare white paper and 
its “ machining,” or the‘running though the press. All 
other expenses, the cost of setting or composing the 
type, drawing and engraving, the editorial, reporting, 
and publishing staff, office expenses, and general 
charges, are paid out of the sums received from ad- 
vertisements. ‘This fact, well known, in no way in- 
volves the perfect independence of first-class journals, 
such as the Zimes, and many others; but it is not 
unlikely that it does in many ways influence the utter- 
ances of some of the second and third rate journals, 
and if we are to judge from the ever-ready puff of 
such abortions as the “donkey injector,” it may in- 
fluence the management of papers like The Engineer. 
That paper, although its repeated and extraordinary 
mistakes have well-nigh forfeited the confidence of 
our profession, and although it is no longer read or 
seen by many of the leading engineers who were its 
former supporters, when under different management, 
nevertheless obtains a large advertising support by 
systematic misrepresentation of its real position, by 
privately and greatly overstating its circulation, and 
by a private and systematic course of detraction with 
respect to other journals, our own among the rest. 
The facts are, however, that its circulation is less than 
that of Exernerrrine, a fact well known in the news 
trade, and that its circulation is declining also among 
the influential class of readers whom advertisers espe- 
cially wish to reach. Although we refer to such 
matters only at a certain sacrifice of feeling, it is but 
just that we should speak plainly and honestly upon 
them. ‘The position of this journal within the profes- 
sion is now too well known and appreciated to require 
that we should make any representation to its leading 
members ; but they, and indeed all classes of engincers, 
will but do an act of simple justice in correcting as far 
as they can the injurious iufluence of misrepresenta- 
tions to which this journal has been from the first 
— subjected, and which undoubtedly have their 
intended effect with a certain inexperienced class of 
advertisers, who thus contribute so much to the means 
employed against us. 

















THE CORLISS ENGINE. 
To rue Eprror oF ENGINEERING. 

Sir,—I agree with your correspondent, Mr. Pooley, in think- 
ing that the correspondence respecting the Corliss engine has 
now extended to an inexpedient length, and I will not further 
offend in aggravation of the fault, as this is the last letter I 
intend to address to you upon the subject. I further agree with 
Mr. Pooley in thinking that much of the correspondence is wordy 
and weak, and that what we want are not vociferous assertions 
of perfection, but properly ‘attested facts, to show that the 
Corliss engine is what its advocates assert it to be—better than 








any other. Either such facts are producible, or they are not. 
If producible, why are they not forticoming? If not producible, 
is it not a piece of unwarrantable effrontery to require us to 
believe that this costly and complicated engine is more eligible 
than ordinary engines which are simpler and cheaper, ani quite 
as equable and econumical? Those who think such a demand 
upon their faith reasonable will probably obey it. Buticertainly 
the advocates of the Corliss system, in their utter destitution of 
relevant facts, do not by their letters exhibit any such power of 
intellect as to inspire the least respect for their opinions. We 
have been told again and again that a Corliss engine which had 
been introduced into some factory in substitution of a common 
engine did the same work with less fuel. But no one has been 
sufficiently courageous to maintain that the best Corliss engine 
is able to work more economically than certain good ordinary 

engines at present working. Until this can be proved, the 

encomiums passed upon the Corliss engines will be taken for 

what they are worth by every competent 
OBSERVER. 





To THE Eprror or ENGINEERING. 

Smr,—Will you kindly allow me to make the following 
corrections in my letter of last week? In fifth paragraph, fourth 
line, it should read, “capacity of cylinder above that, &c.” 
Sixth paragraph, fifth line, omit the words “ weights and,” read- 
ing, “ with the aid of springs, &c.” Seventh paragraph, last line 
but one, read, *‘ on the least increase, &c.” And in ninth para- 
graph, seventh line, it should read, “* and steam is totally cut off:” 

Sir, as Mr. Sefi has alluded to the length of this discussion, 
and’the wholesale abuse that seems soto delight some of your 
correspondents, I trust you will permit me to explain that it 
was this unqualified abuse levelled at the Corliss engine and its 
builders which induced me to presume on your space and the 
— of your numerous readers. These correspondents, at 
east prima facie, seemed not only practically unacquainted with 
the history, construction, and performances of the Corliss engine, 
but determined to ignore every statement of facts the least 
favourable to these engines, and per fas et nefus (if possible) 
cast a stigma over them. AllI contend for, is, that “ J. C. E.” 
and others should first read the statements already published, 
of the saving effected by the Corliss engines, which have re- 
placed engines of the common class, and when they have fairly 
explained away these data of the actual performance of these 
engines, then they may with becoming grace use their pens in 
condemnation and call for farther attested facts. Mr. William 
Inglis, in ENGINKERING of the 28rd ultimo, gave the results of 
certain trials of both common and Corliss engines, conducted 
under the most favourable circumstances for arriving at fair and 
just results, which I need hardly add were decidedly in favour 
of the Corliss. Yet, Sir, your correspondents, ‘* Observer ” and 
“J. C. E.,” have apparently nothing to say thereon. May I ask 
them if they accept these statements as proof of the superior 
performance of the Corliss engine, and if not, will they kindly 
state clearly, once for all, what is the precise nature of the proof 
they require, and how they want it “ attested,” so that this dis- 
cussion may be terminated. 

Mr. Pooley, of India Mills, Manchester, in his letter which 
appeared last week, writes favourably of the Corliss engine, but 
seems unaware of the facts already published by vou, and pointed 
out by me in my letter of last week. Mr. Pooley, will find 

lenty of facts, and more will be shortly added, of engines either 
Just started or on the point of starting. Mr. Pooley in the 
concluding portion of his letter seems to overlook the fact, that 
he is merely giving words instead of facts, which in the first 
part of his letter he deprecates, I hope, for his sake, that the 
opinion he expresses relative to the expectation he has of the 
Allen engine, which is not yet at work, will turn out to be well 
founded. I am sure that if good material and workmanship can 
inake this engine a success, the Whitworth Company (limited) 
ought to be a sufficient guarantee; but Mr. H. H. Grierson, of 
St. George’s Ironworks, Manchester, writing to the Editor of 
ENGINEERING, September 5th, 1866, says, ‘‘ We have been 
“ manufacturing the Allen engine now for three years, and 
“ spent several thousand pounds experimenting, improving, c. ; 
“ but, after all our labour, we find that the cost of the engine 
“ precludes it being successful as a commercial speculation. 
“ We have had no orders for them lately, although plenty of in- 
“ quiries for price, and we were astonished to see in the public 
“ papers that the Whitworth Company was about to commence 
“ manufacturing them. Our experience of the Allen valve-gear 
“ js, that it is admirably adapted for the high speed which 
“ Mr. Porter has advocated ; bat that such speed, although 
“ practicable, is commercially a complete failure, and we have 
“ not the slightest doubt that the Whitworth Company will 
* soon find thatout. We are prepared to supply engines that, 
“* going at a lower speed, will give an equally good result as 
“ regards consumption of fuel, and steadiness of motion, and 
‘* with an equally valuable expansion, at a lower cost than the 
“ Allen engine can be produced at.” I trust Mr. Pooley’s 
engine may realise his expectations, but in presence of the above, 
1 think, till they are realised, we may fairly consider the Corliss 
engiue superior, seeing the Allen engine is, as it were, Phoenix- 
like, rising from its own ashes. I have given the opinion ex- 
pressed by Mr. Grierson, after three years’ experience with the 
Allen engine to sustain my statement in a former letter, when 
speaking of the automical qualifications of the Corliss engine, 
that not even the Allen engine can compare with it in rapidity 
of acticn and adaptability under the most varying load. I think, 
Sir, that I have justitied my statement; and shall be glad to 
do justice to the Allen engine when Mr. Porter and the Whit- 
worth Company give as sufficient data of the success of the 
Allen engine as the builders and promoters of the Corliss engine 
have given of its success. 

I am, Sir, your obedient Servant, 








Srram TowinG on Canats.—The attempt made to esta- 
blish lines of screw steamers on the canals of France seems to 
have proved a failure. It has been otherwise, however, in Bel- 
gium, a “General Steam Towage Company ” having commenced 
operations in June on the Willebriick Canal. 
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ON THE CONSTRUCTION AND WORKS OF 
THE HIGHLAND RAILWAY.* 


By Josep MiTCHELL, F.R.S.E., F.G.S., C.E., and Member 
of the Institution of Civil Engineers. 

Tris title represents the union of several companies 
in the North of Scotland, amalgamated three years ago 
under the name of the Highland Railway Company. 
The works consist of a main line from a point near 
Perth, extending northward 117 miles to the town of 
Forres, and a base line running nearly at right angles 
to the other, extending westwards from the town of 
Keith by Elgin and Forres along the shores of the 
Moray Firth to Inverness, and thence along the Beauly, 
Dingwall, and Dornoch Firths, northwards to Bonar 
Bridge, measuring from Keith to Inverness 55 miles, 
and from Inverness to Bonar Bridge 58 miles, and 
making together a base line of 113 miles. These rail- 
ways traverse the northern part of Perthshire, and are 
the main lines of communication through part of 
Banffshire and the counties of Inverness, Nairn, Moray, 
and Ross, the whole including three branches, two to 
the ports of Burghead and Findhorn, in Morayshire, 
and the other to the village of Aberfeldy, in Perthshire, 
extending to 246 miles in length. , 

The country is: fertile and comparatively flat for a 
distance of about 40 miles north of Perth, and also 
along the shores of the Moray, Dingwall, and Dornoch 
Firths, but between Perthshire and Morayshire the 
line crosses two ranges of the Grampian Mountains, 
the one separating the valley of the Tay from that of 
the Spey, and the northern range separating the Spey 
from the valley of the Findhorn. 

‘The large rivers which drain these mountain regions 
debouch into the Tay, the Moray, the Dingwall, and the 
Dornoch Firths, and as the railway in most cases 
crosses these rivers near the sea, bridges of considerable 
magnitude were required. Besides the crossing of these 
rivers, other difficulties of a formidable character arose 
in crossing these mountains at so great an elevation, 
and in passing the rocky and precipitous defiles 
through which portions of the line had to run. 

The northern counties traversed by these railways, 
except along the shores of the Firths, are chiefly pas- 
toral, exporting large numbers of sheep and cattle. 

The fisheries also are on an extensive scale; besides 
the salmon fisheries in the rivers, the annual take of 
white fish in the Moray Firth amounts to about 60,000 
tons. 

‘Lhe object of the promoters, therefore, was to sweep 
the fertile shores of the Moray Firth, and to send the 
produce of the country by the most direct route to 
Perth, across the mountains, thus saving a detour by 
Aberdeen of nearly 60 miles. In laying out the main 
line, and crossing the Grampians between Perth and 
Forres, long and steep inclines could not be avoided; 
but there is no steeper gradient than 1 in 70 throughout. 
The line to Blair, 36 miles from Perth, rises only 443 ft. 
above the Jevel of the sea; but from Blair to the summit 
of the southern range of the Grampians, a distance of 
17 miles, the line rises 1045 ft., making the extreme 
1488 ft. above the sea. In this distance there are 
gradients for 10 continuous miles of 1 in 72, and 1 in 
70; and in the remaining 7 miles the inclines vary from 
lin 78 to 1 in 110. After passing this summit the 
line descends into the valley of the Spey, falling 747 ft. 
in 18 miles, the steepest gradient being 1 in 80. On 
crossing the Spey the line is comparatively level for a 
distance of 24 miles, when it again ascends by gradients 

of 1 in 84, 80, and 100, in order to pass the northern 
ridge which separates the valley of the Spey from that 
of the Findhorn. This summit is 1046 ft. above the 
sea level. It afterwards descends to Forres—the point 
of junction with the base line—by gradients, the steepest 
of which are 1 in 70 for 8 miles, and 1 in 76 for 4 miles. 

In this length of the main direct line of 104 miles 

there are two small tunnels, one of 350 yards, near 
Dunkeld, and the other, in the Pass of Killiecrankie, of 
110 yards in length, both constructed very much with 
the view of avoiding injury to the adjoining scenery. 

The principal ditliculties that arose in laying out the 

line were in passing through the narrow defile at 
Dunkeld, the beautiful demesne of the Duke of Athole, 
and again in penetrating through the picturesque Pass 
of Killiecrankie, where the mountains, as it were, close 
in upon each other for a great height; likewise in pass- 
ing along the narrow, precipitous, and rocky valley of 
the Garry, close to a large and rapid mountain stream; 
also the park at Castle Grant, and the defile at Huntly’s 
Cave, near Grantown. ‘These points in particular re- 
quired much study, with repeated trial and contour 
levels, so as to obtain a knowledge of the precise forma- 
tion of the ground, and to choose the best direction at 
the lowest possible cost. At the Pass of Killiecrankie the 
banks were so precipitous and steep that the line had 
to be supported by breast or retaining walls to the 
extent of 690 lineal yards, and to the average height of 
26 ft., the extreme height of one being 55ft.; and in 
order to carry the railway at the narrowest point in the 
pass, where the precipices close in, as it were, on either 





* Paper read before the British Association, at Dundee. We 
shall give engravings of many of the works referred to in this 
paper in an early number. 
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side, and afford scarcely any additional space beyond 
that occupied by the channel of the river, instead of 
supporting the line by breast-walls, it was deemed 
prudent to construct a viaduct of ten arches 60 ft. above 
the river, which, with a tunnel at the north end, carries 
it successfully through the pass. At two other points 
on the line, in running up the sides of the Garry breast- 
walls had to be formed, respectively 94 and 35 yards 
in length, and 15 ft. inaverage height. All these breast- 
walls, extending to 1650 lineal yards, are built with 
lime, and set on a solid foundation of dry gravel or rock 
at right angles to the face of the wall, which batters at 
the rate of 1} in. to the foot. 

The spaces behind the walls are filled with rubble 
stones set by hand for ten feet wide, and further back 
with dry gravel, it being important that all earth or 
clayey substances should be excluded. The writer 
prefers the curved to the straight batter, as it gives 
more effectual resistance if well built; but breast-walls 
are to be avoided wherever earth embankments can be 
substituted, as, in his experience, there are subtle in- 
fluences in the Scottish climate of alternate frost and 
wet in winter, which operate imperceptibly to their 
destruction, and they require careful and constant in- 
spection. Except where those breast-walls became 
necessary, the whole of the lines were formed in cuttings 
and embankments, and for considerable distances along 
the slopes of valleys. Where the ground was pre- 
cipitous or irregular in the cross section, level bench- 
ings were formed ten feet in width immediately under- 
neath the permanent way, in order that the sleepers 
should have an equal and solid bearing throughout. 

In running through so large an extent of moun- 
tainous country, the line, as might be expected, had to 
pass over some lengths of soft ground and morass. The 
principal of these were for two miles near the town of 
Nairn, also for about two miles near Keith, one mile on 
Dava Moor, and about a mile in crossing through a 
hollow at Drumochter, on the summit of the Grampians. 
In all places where the ground was particularly soft, a 
uniform mode of treatment was adopted. ‘TI'wo parallel 
drains were first cut outside the fences, about 50 feet 
apart, from 4 to 6 feet deep, and with slopes of 1 to 1. 
This drained off the surface water, and after making 
up the holes and other irregularities of the surface 
with turf, the space for the railway to a breadth of 
about 15 feet was covered with two or three layers of 
swarded or heather turf, having the sward side of the 
lower layer undermost, and that of the top layer up, 
the joints breaking bond. In this way a good sus- 
taining surface has uniformly been obtained.* On this 
bed of turf the ballast was laid for two or three feet in 
depth. This was quite sufficient to support the traffic, 
but as, in some cases, the bed of moss was from twenty 
to thirty feet in depth, the railway merely floated on 
the surface, and was in the first instance undulating, 
and yielded in some parts from three to four inches 
under the weight of the engines passing over. To 
obviate this undulation, longitudinal beams of timber 
were tried at one place, thirty to forty feet long, below 
the sleepers; but this was found objectionable, as ren- 
dering it more difficult to raise or repair the surface of 
the road; and an additional sleeper (making the 
sleepers 2 feet 6 inches from centre to centre, instead 
of 3 feet) was found preferable. There was nothing for 
it at the worst but to lift the road every other week, as 
it sunk, until it had acquired a solid bearing. In 
many places we had to lay on four, five, or six feet in 
depth of additional gravel, and in one place no less than 
twenty-seven feet, before the road became solid. In the 
course of two or three years, however, with due atten- 
tions, the rails being fished, the lines through these 
mosses were all that could be desired for solidity and 
permanence. 

As the writer has said, in crossing so many mountain 
rivers, bridges of magnitude had to be constructed, 
involving considerable varieties of execution. The 
principal of these bridges may now be described, and 
any peculiarity will be noticed which may have arisen 
during the progress of the works. It will be observed, 
that the beds of the rivers in the north of Scotland 
differ in many respects from what is common in Eng- 
land, consisting frequently of depths of 10 or 12 ft. of 
gravel and boulders, the solid and compacted débris of 
successive floods, below which, if the» country is of 
rocky formation, there is usually hard clay and then 
rock, or, as in one case at the mouth of the river Ness, 
after penetrating 12 ft. of shingle and boulders, a sort 
of admixture of whitish clay and sand was obtained. 
In some cases we had to deal with soft clay and mud of 
great depth, but these were exceptions. Nor was it 
possible, in general, to ascertain by boring the precise 
nature of the foundations, because many of the boulders 
in the gravel were of large size, and were often mis- 
taken for rock. The only way in which an approximate 
knowledge of the foundations could be obtained was 
by driving iron rods at various places, and, when the 
bed of the river admitted of it, wooden piles. Still, we 
worked very much in the dark, but the writer’s long 











* Had this plan, which the writer has found to answer so 
well, both for roads and railways, been adopted in the clayey 
ground at Balaklava, in the Crimea, a good road might have 
been formed. 





experience of these rivers, and of the nature of their 
floods, was of great advantage in enabling him to fix 
the depth of the foundations and the precise description 
of works to secure the necessary stability of construc- 
tion. In only two or three cases was there any fear of 
sinking. What had chiefly to be guarded against was 
sudden and impetuous floods, sometimes accompanied 
with floating ice and trees, undermining the foundations 
and damaging.the piers; it was, therefore, important to 
provide ample waterway. The construction of these 
bridges ranged over twelve years, and during that time 
there has been considerable changes in bridge-building, 
by the adoption of iron cylinders for piers, and lattice 
girders in spanning the waterways, so that, as the works 
progressed, these improvements were adopted where 
found suitable. 

In planning these works, the writer, while having 
every regard to economy, felt the importance of their 
being of the most substantial character, seeing that 
they were exposed in these districts to every vicissitude 
of climate and flood; but indeed he feels that all per- 
manent public works involving the safety of the lives 
of the community should be of undoubted stability. 
On the whole system there are only three timber 
bridges, which he was forced to adopt chiefly with a 
view to save time, but these are very substantial of 
their kind. All the other bridges are constructed of 
stone, and where iron is adopted the piers are in general 
constructed of masonry. 

The iron-work of the bridges on all these lines were 
constructed by Messrs. Fairbairn and Sons, of Man- 
cher, for about 202. per ton on the average, and are ad- 
mirable specimens of workmanship in this department. 

Accompanying this paper, the writer has furnished 
the working drawings of fourteen of these bridges with 
the sections and dimensions in detail. ‘They exhibit a 
variety of forms suited to the localities in which they 
are built. 

No. 1 is an iron girder bridge across the Tay, six 
niles north of Dunkeld, with stone abutments and pier, 
constructed on platforms and piles in the usual way. 
The banks are low, and the river is spanned by two 
openings, one of 210ft. and the other of 141ft, The 
cost of this work was 20,3952. Extreme length, 515 ft.; 
height above the bed of the river, 67 {t.; cost per lineal 
foot, 397. 12s. 

Nos. 2 and 3 are the most recent bridges erected by 
the writer, and here he has taken advantage of the 
modern plan of using cylinder-piers to carry the girders. 
Both bridges are constructed in the same manner, and 
on the same principle. ‘The cylinders form the piers in 
the centre and abutments. Each cylinder is 8 ft. in 
diameter, and has been sunk into the bed of the river 
274 ft. in their extreme depth by means of divers. 
When these cylinders were adjusted and brought tu the 
full depth, about 8 ft. of cement concrete was lowered 
into the bottom. On the concrete setting, the water 
was puinped out, and the interior filled in with rubble 
masonry, laid with Portland cement. ‘To provide for 
extreme floods, two side openings were made 41} and 
35 ft. span, of plate girders, one end resting on the 
masonry in the cast-iron cylinders, and the other on a 
stone abutment landward, secured on a platform and 
piles. These bridges answer their purpose very satis- 
tactorily. The cost of No, 2 bridge, which consists of 
two openings of 122 ft. and two side openings of 36 ft. 
span, was 11,1562 Total length of No. 2, 350 ft.; cost 
per lineal foot,.31/. 17s. 6d.; height above the bed of the 
river, 36 ft. 

The cost of No. 3 bridge, consisting of two openings 
of 137 ft. span and two side openings of 41} ft. span, 
the cylinders being sunk into the bed of the river 25 ft., 
amounted to 13,7727. Length of No. 3, 419}ft.; cost, 
32/, 16s. 7d. per lineal foot ; height above the bed of the 
river, 49 ft. 

No. 4 is the viaduct in the Pass of Killiecrankie, 
already alluded to. It consists of ten arches of 35 ft. 
span, with an extreme height from the foundations to 
the top of the parapet of 54 ft., and is built with a curve 
of twenty chains radius. ‘The Pass of Killiecrankie is a 
well-known object of picturesque beauty, and it is gene- 
rally admitted that the railway, now that the slopes 
have attained their proper verdure, has in no way 
diminished its attractions. Indeed, this viaduct is 
thought to give it additional interest. The cost was 
57201. It is adapted to the single line, and is 17 ft. in 
width, over parapets. Length, 508 ft.; cost per lineal 
foot, 111. 5s. 

No. 5 is a viaduct across the river Tilt, near Blair 
Athole, spanning the river by one wrought-iron girder 
of 150 ft. The abutments are of stone, laid 3ft. below 
the bed of the river, on a platform of timber 6 in. thick 
secured to piles. As it is situated close to Blair Castle, 
it has been made somewhat more ornate than was other- 
wise necessary. The cost of this bridge is 6500, being 
for a single line. Length, 256 ft.; cost, 25/. 7s. 9d. per 
lineal foot; height above the bed of the river, 40 ft. 

No. 6 is a bridge across the river Garry, at Calvine, of 
three spans, one of 80 and two of 40 ft., and is 55 ft. 
from the bed of the river to the top of the parapet. 
There was considerable difficulty in fixing the crossing 
of the river at this place. The Garry is here a large 
and rapid mountain stream, on a rocky bed, with several 
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falls immediately adjoining, running through an orna- 
mental plantation; and as this was a spot of interest in 
the grounds of Blair Castle, we were precluded from 
crossing the river at any other point within the demesne. 
It occurred to the writer, however, as the road bridge 
passed over about the narrowest part of the river, the 
object aimed at could be effected both economically and 
unobjectionably by spanning both road and river, thus 
forming an object of additional interest in this peculiar 
locality. ‘The cost of the bridge was 51001 Length, 
274 ft.; cost per lineal foot, 18/. 12s. 3d. 

No. 7 is a bridge of no particular interest, 80 ft. span, 
crossing the river Dulnain, a mountain stream near 
Grantown, but is given as a specimen of a substantial 
bridge of this size. The cost was, masonry, 2238/. ; 
ironwork, 1060/. ; total, 32987. Length, 148 ft.; height, 
27 ft.; cost per lineal foot, 22/, 5s. 6d. 

No. 8 is a viaduct crossing a picturesque ravine and 
stream called the Divie, 10 miles south of Forres. Its 
length is 477 ft., constructed for a single line, and the 
cost amounted to 10,231/. It is 106 ft. in height from 
the river bed to the top of the parapet, and 16 ft. in 
width; all the piers within the limits of the stream are 
founded on rock. It consists of 7 arches of 45 ft. span 
each; cost per lineal foot, 21/. 9s. 

These viaducts constitute the principal works on the 
through line between Perth and Forres. The writer 
will now proceed to allude briefly to the principal works 
on the coast line between Keith and Bonar Bridge. 

The portion from Keith to Inverness being one-half 
the distance of the railway from Aberdeen to Inverness, 
the capital of the Highlands, extends to 55 miles in 
length. It may be stated that this portion from Inver- 
ness to Keith originally formed part of the Great North 
of Scotland Railway, the act for which was obtained in 
1846, but pecuniary difficulties prevented the promoters 
from constructing this part of their sclieme, involving, 
as it was then supposed, the construction of very heavy 
work in the neighbourhood of the river Spey. It was 
eventually left to the Hightand Companies to carry it 
out, There is a deep and precipitous ravine on the 
south side of the Spey, with flat meadows on the north 
side, and the original plan of the Great North of Scotland 
Company was to cross the river at a gradient of 1 in 90, 
with a high viaduct, with expensive works in the ravine, 
at a cost of about 100,000/., the bridge being estimated 
at 60,0007. After much careful survey and considera- 
tion, and consultation with Messrs. Locke and Errington 
regarding this work, it was fixed to pass through the 
ravine by a gradient of 1 in 60 for 2} miles, which is 
the steepest gradient on the Highland system, and span 
the river by a box-girder of 230 ft., with six side arches 
of masonry, each of 30 ft. span, to meet the contingency 
of flood waters, which are on this river very sudden 
and very rapid; and the work has been carried out 
successfully. It may be mentioned that this was about 
the greatest single span of an open girder at the time 
built (1856). The propriety of a stone bridge at this 
place, with a gradient of 1 in 70 was considered by the 
directors, but it was found to be too expensive. The 
present line, however, answers quite sufficiently for the 
traffic of the country, which is now chiefly local since 
the opening of the Highland line. The cost of the 
bridge, which is 660 ft. long, and 74 ft. high from the 
foundations to the top of the towers, constructed for a 
double line, was 34,480/. Cost per lineal foot, 52/. 5s. 
The east abutment of this bridge is founded on rock, 
and it was provided that the west abutment should be 
sunk and founded on piles and a platform, the first im- 
perfect trial having led to the conclusion that there was 
nothing beyond indurated shingle at this place. On 
sinking 14 ft. from the surface, however, through a 
conglomerate of boulders 2 to 3ft. in diameter, hard 
mountain clay appeared, and on penetrating this for 
about 3ft. rock was found, thus securing for this 
structure a rock foundation on either side. Imme- 
diately at the east end of this viaduct the line, as 
already said, runs through a narrow and precipitous 
ravine, the stream of which had to be diverted for the 
railway by a new channel cut out of the solid gravel, 
30 ft. wide, sloping longitudinally 1 in 40, and pitched 
with stones from 12 to 18in. deep. This pitching, 
which consists of squared stones, had, to a small extent, 
broken up several times since the line was opened ten 
years ago, from the floods bringing down stones and 
trees, and we found that the most effectual way of 
securing it was by inserting walings of timber 40 ft. 
apart, 12in. by 4in., across the channel, secured at 
every 3 ft. by iron piles, and grouting the joints of the 
pitching in dry weather with lime grout, so as to pre- 
vent the lodgment of air and water, which, under the 
pressure of floods, has a tendency to dislocate the stone- 
work, 

No. 10 is a viaduct crossing tiie Findhorn, a danger- 
ous and rapid river. 1t sometimes comes down in great 
flood, almost in a body of 2 or 3 ft. of perpendicular 


height at a time, notwithstanding that in summer it is 
a very moderate-sized stream. This bridge consists of 
3 spans of 150 ft. each, with stone abutments and piers 
of solid ashlar, and is constructed for a single line. 
‘There was no appearance of rock in the immediate 
neighbourhood of the site, although rock appeared on 


channel, as far as could be ascertained, consisted of 
| shingle and gravel. It was provided, therefore, that 
the foundation should be sunk 6 ft. below the deepest 
part of the bed of the river on a platform and piles. 
The east abutment was so sunk, and the piles were 
driven through the gravel to a depth of 10 ft., making 
16 ft. below the bed of the river. It was observed that 
at that depth the piles uniformly would drive no 
further, and this suggested the possibility of rock. 
Rock was accordingly searched for, and it was found 
that, about 18 ft under under the bed of and across the 
river, rock existed. Coffer-dams were therefore formed, 
and rock foundations were secured for the remaining 
piers and abutment. The cost of the bridge, including 
a pitched embankment on the east side, the bottom of 
which was secured by piles and a waling of timber, 
amounted, masonry, to 11,170/.; ironwork, 10,260. 
Extreme length, 608}ft.; height above foundations, 
46} ft.; cost per lineal foot, 35/. 4s. 4d., making a total 
of 21,4307. 

No. 11 is a bridge across the river Nairn, consisting 
of four arches of 55 feet span, and is an admirable 
piece of masonry. An incident connected with the 
foundations of this bridge deserves to be mentioned. 
The contractor, when instructed to ascertain the 
nature of the foundations, insisted that it was unneces- 
sary to take any trouble about them, as rock cropped 
out on either bank; the turnpike-road bridge across the 
river, a quarter of a mile below, was founded on rock, 
and he said there could be no doubt that rock would be 
got in the centre 3 or 4 feet below the bed of the 
river. Rock, however, was not reached until we sank 
from 13 to 14 feet, showing that experienced persons 
may be misled even under the most convincing circum- 
stances. The structure, however, is founded on the 
solid rock throughout, and the cost, for a double line, 
was 8620/, Length, 371 feet; height, 56feet; cost per 
lineal foot, 232. 4s. 8d. 

No. 12 is a viaduct across the Ness, consisting of five 
arches of 73 feet span over the river, four land arches 
of 20 feet span, and two cast-iron openings of 27 and 
35 feet span over roads, The foundations of this 
bridge, as in many others, consisted of shingle for 20 
feet down; but at the north abutment and pier the 
iron rods driven in appeared to penetrate considerable 
easier than at other points of the channel, and it was 
deemed prudent to construct this abutment and pier 
upon bearing piles and a platform, and they were 
accordingly so done, as exhibited in the drawings. The 
total length of this bridge, including the side arches, is 
669 feet; and the total height, from the bed of the river 
to the top of the parapet, is 40 feet. It is constructed 
for a single line, and cost 13,410/.; cost per lineal 
foot, 202. 

No. 13 is a good example of a swing bridge, built 
across the Caledonian Canal, which the line spans on a 
skew of 65 degrees. It consists of two girders of 126 
feet in Jength, 78 feet of which, from the centre of the 
turntable, spans the canal, and the remaining 48 feet 
forms the balance-weight. Advantage was taken of 
the canal being eraptied for repairs to lay the founda- 
tions of the masonry, which are on a platform and piles 
in the solid gravel, 9 feet below the surface of the 
water. The depth of the canal is 18 feet, and the 
width of the locks 40 feet, the canal banks being 120 
‘feet apart. Some difficulty occurred at first during hot 

weather from the expansion of the iron affecting the 
jadjustment and closing of the bridge, which was re- 
medied by means of a powerful screw, and the bridge 
;has been worked with satisfaction and safety for the 
| last five years. This bridge, with its machinery, timber 
| wharves for protection from vessels, distant and station 
| signals, &c., complete, cost 4718/. 

No. 14 spans the river Conon, in Ross-shire. From 
| peculiar circumstances it was necessary that this bridge 
| should cross the river on a skew of 45° to the stream, 
and as there were rock foundations, there was no diffi- 
culty to contend with beyond that of 4 ft. or 5 ft. of 
water in the channel of the river to reach the rock, and 
which was successfully accomplished. ‘The peculiarity 
of the skew with the river at this place would have 
been more easily provided for by the adoption of iron 
girders from pier to pier, but as the writer found at 
that time that iron girders would be fully as jexpensive 
and not so permanent as a stone bridge, and as there 
were admirable quarries in the neighbourhood, he re- 
solved to construct this bridge, as already said, ona 
skew of 45° with the river, by a series of right-angled 
ribs or arches spanning from pier to pier. This is no 
new arrangement, but the writer is not aware of this 
plan being adopted for a series of arches of so large a 
span in any previous instance. The bridge consists of 
five arches of 73 ft. span each, the arches being con- 
structed of four ribs, each 3 ft. 9 in. wide ; the arch 
stones are 4 ft. deep at the springing, and 3 ft. deep at 
the crown, The key-stones of the centre part of each 
arch were made to connect with each other as were the 
stones in the haunchings of the arches, and some 
cramps of iron were inserted at the joints to connect 
the ribs. The work was successfully accomplished, and 
constitutes a very perfect piece of bridge masonry. 
The total length of the bridge is 540 ft. and the height 
45 ft. from the bed of the river. The north abutment 











one side of the river about half a mile above; and the 





is founded 304 ft. lower down the river than the south, 
and the whole structure, when the centres were re- 
moved, was found so accurately built, that no joint in 
it showed any indication of setting. The cost of this 
bridge for a single line was 11,391/.; cost per lineal 
foot 211. 2s. 

There are many other bridges, as may be supposed, 
over so great an extent of country, and a country so 
much exposed to floods ; but those above described are 
the principal, the entire waterway spanned over the 
entire system being 9828 ft. 

On the central railway from Dunkeld to Forres, 104 
miles, being a single line, there are 8 viaducts, 126 
bridges over streams, 119 public and accommodation 
road-bridges, and 8100 yards of covered drains, varying 
in size from 18 in. to 36in. square. There are 1650 
lineal yards of breastwalls, 304,700 cubic yards of rock 
cutting, and 3,416,000 cubic yards of earthwork, being, 
including rock and earth, at the rate of 35,776 cubic 
yards to the mile, The largest embankment was at 
— near Forres, which contained 308,000 cubic 
yards 

The permanent way consists of larch and natural 
grown Scotch fir sleepers of the usual size, 3 ft. apart; 
the chairs are 22lb, in weight; the rails weigh 75 lb. 
to the lineal yard, are in lengths of 24 ft., and are fished 
at the joints. 

The total cost of the works, including all extra and 
accommodation works, amounted, for the 104 miles, to 
798,311/,; the land, including severance, to 70,0002 ; 
and the preliminary, parliamentary, engineering, and 
law expenses, to 50,893/.; making the cost of this por- 
= ot the company’s lines 919,2042, or 88607. per 
mile. 

The contracts were entered into immediately after 
the passing of the bill in July, 1861 ; the first turf of 
the railway was cut on 17th October of the same 
year, and the whole line was passed by the Government 
inspector and opened for public traffic on the 9th Sep- 
tember, 1863, being one year and ten months, an un- 
precedentedly short time for works of such magnitude. 
The works between Forres and Dunkeld were divided 
into nine contracts, let by public competition, and 
were undertaken 15,705/. below the engineer’s estimate, 
and were completed at 12 per cent. over the engineer’s 
estimate, including 4 per cent. for accommodation 
works ordered by land-valuators. The traffic has been 
worked successfully and without accident for four years. 
The mail trains perform the journey between Inverness 
and Perth, 144 miles, in 5} hours. It was proposed to 
the Post Office, but not agreed to, on account of the ex- 
pense, to run them in 4 hours. 

An ordinary goods train of 20 wagons, or 200 tons 
gross load, is drawn upthe steepest inclines by one 
engine, having 17 inch cylinders and 24 inch stroke. 

The traffic is rapidly increasing. The sheep and 
cattle which used to reach the southern markets by a 
toilsome journey of a month or six weeks, are now con- 
veniently transported in a day at less cost, the com- 
ee having carried in one week upwards of 21,009 
sheep. 

_ In passing over the mountain ridges already described, 
it was feared that serious interruptions would arise 
from snow during the winter; but as the writer had a 
knowledge of the whole country for many years, he did 
not anticipate any difficulty on this head which might 
not be overcome. The summit is about 500 feet higher 
than that of the Caledonian line, or some 1500 
feet in all above sea level, and is no doubt more ex- 
posed. The first winter, viz., 1863-64, was wholly open, 
and the traffic uninterrupted; in February of the second 
winter, viz., 1865, a-very heavy snow-storm occurred all 
over the north of Scotland, impeding the traffic of almost 
all the northern railways, and stopping the traffic on the 
Highland line for four or five days, which was only 
restored with great difficulty by the labour of large 
bodies of men. It was evident, therefore, that some 
decided steps must be adopted to overcome the snow 
difficulty, and, in the beginning of 1866, the road was 
kept pretty well open by the application of snow 
ploughs; and the experience of that winter made it 
quite clear that this difficulty might, with proper ap- 
pliances, be effectually overcome, and means were 
accordingly adopted for that purpose. 

_ In these elevated regions, when a snow-storm occurs, 
it is accompanied with high wind, and the snow is con- 
sequently drifted with great rapidity into the hollows 
and cuttings. With the view of obviating this, screen 
fences of light timber or of decayed sleepers, or earthen 
mounds, were erected a few yards from each side of the 
cuttings where the line was exposed. These were found 
very effective for intercepting the drifts. ‘There was 
then provided snow-ploughs of three descriptions—viz. 
one, a light plough, fixed to all the engines running on 
the line, and capable of clearing 12 to 24in. of new 
snow. The second was a more formidable snow-plough, 
which was fixed to a pilot engine, and was found capable 
of clearing 2 to 5ft. of snow. This pilot engine was 
attached to goods or passenger trains. The third, and 





* The extra work claimed by one contractor is still un- 
settled, but is valued and paid at the rate at which the extra 
works on 160 miles of this system of railways have been 
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largest class of plough, was found to clear snow 10 or 
11 ft. deep with the aid of four or five goods engines. 

These appliances, notwithstanding the very serious 
snow-storms which were encountered on the line in 
January last, were capable of keeping the line almost 
wholly clear. : a - 

This the writer considers a great triumph, inasmuch as 
tne Highland line oversuch high elevations was kepticlear, 
while by the same storm the lines throughout Scotland, 
England, and France were more or less blocked up; the 
lines in the north of Scotland being stopped entirely five 
or six days; the mails for Aberdeen being delayed three 
days from London, and two from Edinburgh; the 
Norfolk line was blocked up for some days; the Holy- 
head mail detained from twelve to sixteen hours; the 
London, Chatham, and Dover blocked up for two days, 
as well as the trains in France to Marseilles. 
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Much credit is due to the activity and attention of 
the Highland Company’s officers, Mr. Stroudley, the 
locomotive superintendent, and Mr. Buttle, superin- 
tendent of permanent way; Mr. Stroudley having 
planned and constructed the snow-ploughs. 

As a specimen of a cheaply constructed line of rail- 
way, the writer annexes a note of the details of the 
northern portion of the Highland Railway from Inver- 
gordon to Bonar Bridge, 26} miles in length. The 
country through which this section of the line passes is 
comparatively level, and several parts skirt and run 
through the sea, where the works had to be protected at 
considerable cost. The cuttings amounted to 549,000 
cubic yards, of which about 20,000 was rock. There 
are 27 bridges over streams, 4 of them 40 to 50 ft. 





span; 26 public and accommodation road bridges; and 
2942 lineal yards of drains, varying from 18 to 36 inches 
square. The rails are double-headed, and weigh 70 lb. 
to the yard, and are fished at the joints; § of the chairs 
are 20$1lb., and 3 28lb. in weight. ‘There are ten 
stations, with permanent dwelling-houses for the agents 
and porters. 

The total cost of this portion of the line, the works 
being of the very best quality, and the masonry all of 
stone, amounted to 5018/. per mile; or, including par- 
liamentary and law expenses and land, 5888/. per mile. 

Commercially, these lines, extending over 246 miles, 
have not as yet been quite successful, from the fact of 
too great an extent of line having been undertaken at 
once, it requiring, in an agricultural country, consider- 
able time to develop the traffic. 

Under the whole circumstances, however, the traffic 
is satisfactory. 

The works are of the most substantial character. The 
capital account, which is under 2,800,000/., is about 
closed, as far as new works are concerned, while the 
revenue is rapidly increasing. For the half year just 
ended the company will be able to pay its preference 
and debenture stocks, 5 per cent. on its floating liabilities, 
and about 2 per cent. on its ordinary stock of 740,0007. 

It will thus be seen that if the revenue increases in 
the same ratio that it has hitherto done, viz. from 
15,0002. to 20,0007. per annum, the company will be able 
to pay in two or three years a satisfactory dividend of 
5 per cent. When that event occurs, the directors may, 
with propriety, give some moderate aid to the further 
extension of the main lines of communication to Caith- 
ness and Skye, both of which must prove valuable 
feeders to the Highland system. 

These lines were promoted chiefly by the great 
landed proprietors in the country, among the most 
prominent of which were the Earl of Seafield, Lord 
Fyfe, Mr. Mathew, of Ordness, M.P., Mr. Meny, of 
Belladum, M.P., Mr. M‘Intosh, of Rengincal, Col. Fraser 
Tytler, &c. 








ON STEAM-CULTIVATION.* 
By Mr. Davip Grete. 

Ir is not my intention in this paper to treat of the 
mechanical part of the above subject. For although the 
greatly varying nature of the soils, and circumstances 
to be dealt with over the country, renders it necessary 
to have many different adaptations of the apparatus 
employed, still the machinery has now been so nearly 
brought to perfection that the farmer has no longer any 
difficulty in obtaining apparatus suited to his own par- 
ticular requirements. ‘he means employed to bring 
about such results as those to which I shall advert can 
scarcely be considered of that importance which the 
subject assumed during the earlier stages of steam-cul- 
tivation, The points I propose to deal with are: 

The advantages to be derived by the farmer from the 
use of steam in the shape of better crops; tillage ope- 
rations more economically effected; the lessening of 
the number of operations required; and, most important 
of all, work done at precisely the right time, and when 
it can be done to the greatest advantage. 

I shall also advert to the present state of steam-cul- 
tivation, and its prospects for the future. 

It is asserted by all who have tried spade-husbandry, 
that the crops obtained under that system are much 
batter than those which can be got from horse-cultivated 
land; indeed, this is so far the case that although it cost 
from four to five times as much as horse labour, its 
adoption has been found no disadvantage where an 
abundance of labour, at a moderate cost, could be ob- 
tained to do the work at the proper time. This is now 
rendered impracticable by the present state of the 
labour-market in England. However, the fact of its 
superiority remains nevertheless indisputable. 

The chief feature of advantage in spade-husbandry is 
the thorough loosening and mixing of tlie soil, and as 
this is much better accomplished by steam, it logically 
follows that crops upon steam-tilled land will be far 
superior to those grown under horse-culture. And this 
is borne out by actual experience, the exchange of 
horse for steam power being generally foliowed by a 
marked improvement in the crops, and much greater 
yield per acre, varying of course with the nature of 
the soil, but amounting in some cases to two quarter 
more corn per acre. The reason for this increased pro_ 
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ductiveness can be easily understood ; a team of four 
horses ploughing a 12 in. furrow will leave more than 
800,000 footprints per acre; and as these nearly cover 
the ground, the effect, as every farmer well knows, is to 
leave a hard subsoil or “pan” beneath the cultivated 
ground, which becomes worse with every successive 
ploughing at the same depth. The tractive power that 
horses are able to exercise upon a plough or other im- 
plement is very limited, and is further decreased in 
consequence of having to convey their own weight over 
the broken and uneven soil, and also to partly undo the 
conipression caused by the treading of their feet. 

If a horse be taken when the land is in a rather 
plastic state and walked across the track of the steam- 
plough, and made to travel to and fro transversely on 
every 10in. width until a breadth of 6 yards is trodden 
over, it is then found that if the steam-cultivator has 
just sufficient steam to perform its work properly before 
it arrives at the ground so trodden down, it will be 
completely stopped before it gets through the 6 yards; 
and, considering the momentum of the fly-wheel, this 
experiment shows plainly that the power required is 
something very material, and experience shows one- 
third additional draught to be required on land that has 
been trodden down to the same extent as in cultivation 
by horse power. With steam the case is very different. 
The engine stands on the headland and hauls the im- 
plement to and fro by means of a wire rope. All tread- 
ing and compression of the soil and subsoil is thereby 
entirely avoided, and the implement is driven at a 
much more rapid pace, throwing up the soil to a greater 
depth, and in a loose state, enabling it to derive full 
benefit from the influences of the atmosphere. It is 
found in practice that the rapid motion of the steam- 
driven implement tends to loosen and aériate the soil 
much below the actual depth at which the tyne or 
share is running. In horse or ox ploughing the case is 
just the reverse, as the sole of the plough and the tread- 
ing of the animals so consolidate the bottom, that the 
necessary chemical action between soil and subsoil is 
prevented, and consequently all escape of gas and 
water. The result of the deep tearing up and loosening 
of the soil at the proper time by steam is that its tem- 
perature is raised, and a much greater quantity of 
ground is penetrated by air. The air is replaced in the 
same proportion by water, when rain comes, and this 
moisture is retained in the cultivated ground as though 
in a sponge, any superfluous quantity sinking away to 
the drains beneath, instead of the whole lying for some 
time on a hard trampled subsoil, as though held ina 
dish, making the land cold and ungenial. 

I am now more particularly referring to heavy land; 
but a similar result is observable in the case of light 
land. Light lands are never much damaged by wet; 
the principal danger is from “ burning” in dry weather, 
but the deep cultivation and loosening of the soil, 
instead of having it lying on what might be termed 
a board, causes even light land to retain its moisture in 
a dry season for a considerable time. The mere ques- 
tion of aériating the soil deserves much more attention 
than is generally given to it. Mr. Bailey Denton lately 
wrote an able letter to the Times, which forcibly 
illustrates the importance of this question. He says: 

“Within a few miles of the metropolis, on Northpark 
Farm, Blackheath, Mr. Shepherd has raised a breadth 
of wheat which any earnest agriculturist will be pleased 
to see. It is growing on land not naturally fertile, 
which Mr. Shepherd underdrained at his own cost, and 
has since cultivated with steam-plough. The yield has 
been estimated by good judges at an average of 45 
bushels per acre. At 8s. per bushel, this will bring 18/. 
per acre, irrespective of the straw, which may be con- 
sidered as equivalent to the harvest expenses. 

“ Adjoining Northpark Farm is some very good 
wheat growing on similar land, equally well drained 
and treated, except in the one particular of steam- 
cultivation. It has been horse-ploughed. ‘This yield 
may be fairly put at 30 bushels, which, at the same 
price per bushel, will bring 12/. per acre. 

“Within sight of these two instances may be seen 
some wheat also growing on land similar in character 
to Mr. Shepherd’s, which has neither been drained nor 
steam-cultivated, the yield of which cannot be estimated 
at more than 20 bushels to the acre. The return in 
money, at the same price per bushel, will be 8/. per 
acre. 

“ Hence we have within a short drive of London three 
cases of comparison, which cannot fail to show that by 
the adoption of deep steam-cultivation on deep drainage 
the produce from stiff soils may be doubled.” 

Steam-cultivation improves the crops in another way. 
If the soil has been thoroughly and deeply loosened at 
the right period, and has not been consolidated except 
by its own weight, the roots of the plants have ample 
liberty to penetrate, until they are stopped by natural 
causes. In dry seasons the roots are thus enabled to 
follow the moisture in the ground very much farther 
than would otherwise be possible, and as no burning can 
take place until the deepest root has entirely exhausted 
the moisture around it, the crop is made capable of 
resisting the effects of drought for a very long time. I 
believe that the success or otherwise of a crop depends 
upon the number of cubic feet of soil that the roots are 





able to penetrate, and I have found that a grain crop 
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will stand up much better, and is not so easily laid on a 
deeply cultivated soil as on one that is shallow. From 
what has been said on this part of the subject, it will be 
readily conceded that a great improvement in the crops 
is one of the results that must inevitably follow the use 
of steam on the land. 

At the t time the cost of performing tillage 
operations by steam is very far from being so low as it 
should be, or what it eventually will be. In many 
cases, and especially with machinery working for hire, 
the very heaviest portion of the work is given to steam, 
and generally that which cannot well be done by horses. 
Now, before we can obtain the maximum of cheapness 
we must cause steam-power to perform all the operations 
connected with the tillag of the ground; for if, after 
steam-ploughing a field, horses are taken upon it perhaps 
two or three times for the purpose of harrowing, or doing 
other similar word, the ground is of course trodden 
down, and consolidated again. The consequence is, that 
the next year it requires much more power to break it 
up than would otherwise be the case; and not only does 
it require this extra force, but clod-crushers and other 
implements have to be applied to it, which would not 
be required if the treading was avoided. The generality 
of land if put under steam-cultivation, and kept entirely 
free from the trampling of animals, would only require 
one very dup-euiectiog operation every fourth or 
fifth year, and would be kept in such a state as to allow 
air and moisture and the roots of the crop to penetrate 
freely, so that the cultivation of the cereal crops in the 
rotation would only require to be light or surface 
operations sufficient to receive and cover the seed. 

The cost of steam-cultivation has hitherto been 
greatly increased by the excessive breakages that have 
occurred to the machinery. These have arisen from 
two eerie 7 the want of men properly educated 
to the work, and the deficient construction of the ma- 
chinery at first employed. These difficulties are now, 
however, altogether overcome, and with ordinary good 
management any mishaps of the kind named may be 
wholly avoided. With regard to the cost of steam as 
compared with horses, I find, from careful observation, 
that, including interest on money, depreciation, and 
repairs, the average yearly cost of maintaining a set of 
steam-cultivating machinery, doing 2000 acres per year 
(say 10 in. or 12 in. deep), is under 300/., or 3s. per acre. 
This allows money enough for its replacement in ten 
years. A good machine of this kind should displace 
over thirty horses, and of course many horse-imple- 
ments. Now, the wear and tear of the harness, imple- 
ments, and the amount of farrier’s and other bills in 
connexion with these thirty horses, with interest and 
depreciation, will be at least twice as great as the eorre- 
sponding items chargeable upon the steam tackle. The 
average price of coals per horse power per day—that 
is, the cost of the quantity of coals we should have to 
burn in an engine to get out of it work equal to what 
one horse could do in a day—is 7d. It is quite evident 
that the daily keep of a horse must cost much more 
than this. Less than half the number of men also are 
required to do the same acreage of work, although their 
wages have to be somewhat higher than those of the 
ordinary farm-labourer. 

Or, to put the case more concisely, a pair of horses 
in an ordinary plough cannot pull with a force of more 
than 3 cwt. or 4 cwt. at the most, and a day of this 
work cannot cost less than 10s.; on the other hand, a 
steam-ploughing engine will give off during the whole 
day eight or nine times that draught, at a cost of cer- 
tainly not more than 3/. These calculations are per day 
only; but as the horses have to be kept and fed when 
they are idle as well as when they are working—which 
is not the case with the steam-engine—the comparison 
is manifestly unfair to the latter. The whole of the 
comparisons should be based on a yearly average; but 
it is rather difficult to come to a conclusion how many 
acres a pair of horses can cultivate in a year even sup- 
posing them to be exclusively occupied in such work. 

Money is saved in another way. After a thorough 
deep ploughing, or cultivating by means of steam, it is 
evident that only half the number of after-operations 
will be required to bring the ground to a sufficient tilth. 
In heavy land twitch will be found to disappear alto- 
gether, as there will be no treading and planting of it 
by the horses’ feet, which has so much effect in undoing 
the very operation while being performed, and conse- 
quently necessitating many successive operations in 
thoroughly cleansing the land. A steam-driven imple- 
ment always tends to bring the weeds and rubbish to 
the top, never buries them. ileavy land is not natu- 
rally inclined to grow twitch; and if so much treading 
and trampling could be prevented, it is the writer’s firm 
opinion that no such thing would grow on it except 
through gross mismanagement or very light crops. The 
want of suitable implements has been a drawback to the 
cheap use of steam in tillage, as farmers have not been 
able to effect more than a portion of their work by its 
means. 

Although it is no doubt an advantage to be able to 
do the farm operations more cheaply than by horse 
power, I look upon this as of minor importance compared 
with the results teferred to in the first part of this paper, 
and with the increased certainty that will attend the 





carrying out of the farming business, about which I 
shall say more presently. 

The cultivation of soil is a business that requires a 
great amount of care and attention. A very false idea 
of a farmer’s business is conveyed, when it is said that 
any one is fit for farming; on the contrary, I do not 
know of any business which requires such minute 
attention, and such keen observation; and this arises 
mainly from the extraordinary variations in the climate, 
weather, and soil, and the great effect these variations 
have upon the crops. Those persons who most care- 
fully observe the state of their land, and never work it 
except at proper times, will derive the greatest advan- 
tage from it. On a farm under horse-cultivation, how- 
ever, this is a very difficult task, as the small amount 
of profit yielded by farming will not allow the number 
of horses, &c., to be kept that would be necessary to 
deal with all the land at the right period, and in the 
most economical manner, ‘This inability to perform the 
work when the land is in its best condition involves its 
deterioration, until it can scarcely be considered to be in 
growing condition, and not unfrequently involves the 
total or partial loss of a crop. When we reflect that 
there are only two or three months in the year during 
which tillage work can be profitably performed, the 
fact that the horses are sometimes kept going con- 
tinually, in order not to fall behind-hand with the work, 
shows that the soil must often be operated upon when 
it is in a very improper condition. But the person who 
farms by steam has a powerful and ample force at his 
disposal, so that he can afford to wait until his land is 
in a fit state for working; and this force is also an un- 
tiring one, which he can work night and day, with 
relays of men, if necessary. You may often hear 
farmers complain that they have got behind-hand with 
their work; and they will point out to you a field, or 
perhaps two fields, in which the crop has been nearly 
lost simply because it was put in two or three days 
later than the remainder, or when the land was in a 
state unfit for its reception. 

This occurs because the farmer is usually obliged to 
keep his working force of horses down to the narrowest 
possible limit, and the consequence is, that in some un- 
favourable seasons he requires twice the power at his 
disposal to do his work in time. But, as the writer has 
shown, these irritating and expensive difficulties are 
almost unknown to the man who farms by steam, 
Hitherto farming has very rarely been highly success- 
ful as a commercial undertaking, and when taken up by 
commercial men it does not often pay. The reason is, 
that to effect the different operations required in the 
best possible way entails an expenditure all the year 
round which cannot be borne by the profits of farming. 
As the use of steam develops itself, however, farming 
will become a business in which a man may see his way 
with some degree of confidence, and be able to calculate 
beforehand the cost of each operation, and whether he 
will gain or lose by it. The season and the weather 
will have only half the control over the crops and till- 
age operations that they have at present. But, before 
these results can be effected, it is necessary that the 
very cheapest system of cultivation—cheapest, I mean, 
as regards the cost per acre—should be adopted, that 
the tillage should be done at a given time, and at a cost 
not greater than that of the actual day’s work. For 
instance, if, under the present system, a farmer were to 
take each field consecutively, and just calculate before- 
hand the cost of the different operations required for 
cultivating it, under ordinary circumstances, he would 
probably find that such an estimate would have to be 
double before it would cover his actual expenditure— 
and this in consequence of wet days and other contin- 
gencies compelling him to keep his teams and men 
standing idle. Such a state of things in an ordinary 
mercantile business would be ruinous; and this is the 
great drawback in all calculations connected with farm- 
ing—wet days have to be paid for exactly the same as 
dry ones, and often éxpenses are running on when real 
harm is being done to the land. Before, also, we can 
attain the cheapest system of cultivation, we must 
have the farms remodelled, in order to admit of engines 
and machinery being worked in the most profitable 
way; and, as the writer has before pointed out, that 
we must have steam implements that will perform 
every operation required so as to keep horses off the 
land altogether, and thus lessen the power required to 
till the ground. ‘Theland must be brought into a uni- 
form state, and be consolidated only by ite own weight. 
When these principles are thoroughly carried out, the 
cost of cultivation will be only one-half of what it is at 
present, even where steam is partially employed. It is 
important that the fields should be made of a size to 
suit exactly the routine of work that the farmer wishes 
to carry out, and arranged so that all the crops of one 
kind are together, thus avoiding unnecessary delays 
and removals. ‘The removal of a number of imple- 
plements from one field to another entails a loss of 
time, which should be reduced to a minimum by 
making the fields as large as possible, consistent with 
the rotation of crops the farmer intends to follow. 
Some may argue that, as their farms consist of different 
kinds of land, they require a particular crop upon each 
kind; but the writer believes that, when steam is used. 











the advantage of having the whole of a crop in one 
place more than counterbalances any drawbacks of this 
nature—except, of course, in very exceptional cases ; 
and besides, the fact that steam can work on one kind 
of land just as easily as another will often remove 
these objections altogether. , 

As an exampke of the advantages of enlarging fields 
and pulling down old fences, the writer would refer to 
the case of a gentleman in Essex, Mr. Prout, of Saw- 
bridgeworth, who, on a holding of 450 acres, by pulling 
down fences and dividing his farm into seven or eight 
large fields, has gained no less than 16 acres of arable 
land—land which was formerly occupied by old straggling 
fences, trees, and watercourses; and this has been done 
at a cost which is trifling, in comparison with the 
benefits obtained from the improvements. 

The question of roads on a farm has an important 
bearing on the subject. There is an objection generally 
made that they take up too much ground, but this is 
altogether unfounded. The headlands, which are gene- 
rally trodden down and compressed by horses and 
carts, require at least twice the cultivation of the other 
parts of the field, and yield worse crops; there can be, 
consequently, no profit in their tillage, and the width of 
a road dividing two fields is of course much less than 
that of two headlands and the hedge. But, however 
that may be, by having properly constructed roads on a 
farm, the cost of taking off the produce is very con- 
siderably lessened—say, by $d. per ton on the whole. 
This would much more than cover the rent of the 
ground occupied, and prevents any treading on land to 
be cultivated. 

When these and such kindred improvements are 
carried out, farming will become a business, which any 
thoughtful and intelligent man may manage with profit, 
and will be free from most of the vicissitudes which 
now cause the investment of capital in farming to be 
looked upon as of so precarious a character. Besides 
the advantages to the agriculturist, the nation at large 
will derive great benefit from the increased yield of 
crops, and also from the fact that the materials to feed 
the power used in tillage will be drawn from the coal- 
mines or the forest, instead of being taken from the 
produce of the fields. We shall not be obliged to import 
so much corn as hitherto, and a larger per-centage of 
the crops will be converted into food for human beings 
instead of food for horses. 

In these days of dear labour, a very important point 
is the reduction in the amount of manual labour re- 
quired to till the soil, together with the enlightenment 
of the agricultural labourer, tending to make him use 
his mind as well as his body. So far as this country is 
concerned, the state of the labour market is becoming a 
question which every farmer will have to study; for 
while the labourer is justly participating in the progress 
of the condition of people in this country, the rise in 
labour must materially lessen the former profits, except 
by employing such machinery as shall considerably 
diminish the number of men required. 








ON THE CONSUMPTION OF FUEL.* 
By Mr. Witi1am Patersoy, C.E. 

Tne consumption of fuel in the furnaces of land and 
marine engine boilers, in the best way possible, so that the 
heat evolved during combustion may be utilised to its 
fullest extent, has become a question of the deepest im- 
portance, since steam power has supplanted nearly all other 
motive powers, in moving the machinery used in arts and 
manufacturies, propelling vessels, and drawing carriages, 
and is otherwise extensively used in heating and drying 
processes; and, according to Sir Roderick Murchison’s 
report, as to the coal produce of foreign countries and 
England, it appears that the produce of England is 
98,150,587 tons per annum, and as there is no doubt but 
that only a small proportion of that quantity will be used 
for domestic purposes, it is, therefore, no wonder that the 
fear of exhausting our coal-fields is apprehended; and, 
although the industry of the country cannot be stinted in 
its supply of coal, in order to the conservation of such a 
valuable article, the next best thing to do is to take all the 
heat out of the fuel that can be got by proper combustion, 
and to apply the heat obtained so as to raise the largest 
quantity of steam, at the most economical pressure, for 
working with, and thereby obtain the greatest amount of 
work from the least quantity of coals, and by that means 
limit the demand, and save money on what is burnt ; and 
as the product of proper combustion is a colourless vapour, 
the annoyance of having the atmosphere of towns impreg- 
nated with black smoke, or unconsumed carbon, would be 
avoided. 

Although it is apparent, from the chimneys of furnaces 
of some works and vessels not emitting much coloured 
vapours, that the consumption of fuel is pretty well per- 
formed, but whether economically or not cannot be said, 
it is, however, equally apparent, by the issuing of black 
smoke, .or unconsumed fuel, from many of the chimneys In 
our manufacturing towns, collieries, and steam vessels, that 
economy in the consumption of fuel is not yet generally 
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obtained, and that the time has not arrived when it 
would be considered a disgrace to produce black smoke.”* 

Notwithstanding that several treatises on the proper 
consumption of fuel, and the prevention of smoke, have 
been published—one of the best of which, with supplement 
by Dr. William Fairbairn, C.E., appeared in the printed 
‘Transactions of this Association—but, of these treatises, 
there is in some of them too much stress laid on, and argu- 
mentation in favour of, some particular view the writer 
held, or patent he had some pecuniary interest in, which 
militated against the real essential part of the work, and 
in all, even the best, the information given is of rather too 
scientific and technical a nature, and such practical direc- 
tions are a-wanting, that in a great measure prevents prac- 
tical men from understanding and applying the information 
therein afforded. 

It therefore occurred to me to make an attempt to 
supply what is required, and, having no other interest to 
serve than the advancement of science in that direction, 
and in no controversial spirit, I have put together such prac- 
tical observations, suggestions, and rules as may conduce 
to that end, which, from the experience and observation 
of thirty years, I have learned and found to be efficacious 
in consuming fuel by proper combustion, and applying the 
heat so obtained, and I trust that the present attempt wiil 
not altogether prove useless, 

To have fuel properly consumed, and the heat evolved 
therefrom utilised to its fullest extent, is obtained by 
having the area of the firegrate of a size capable of hold- 
ing the weight of fuel of the necessary depth, sufficient to 
to raise the steam required, the depth of thickness of fuel 
on the gratebars or branders being in proportion to the 
quantity of air that can pass through between the bars and 
fuel at the rate necessary for perfect combustion in con- 
nexion with the method adopted for feeding the furnaces, 
and that the flues and chimney shall be so proportioned to 
the area of the firegrate that the products of the combus- 
tion shall be carried away at such a rate that a sufficient 
supply of air may be obtained, and be under control at the 
furnace. 

The second is attained by causing the flame or heat 
arising from the incandescent fuel to be applied to as large 
a surface of the boiler as can be got at, when the heat is 
at the greatest, aud the heated air or products of combus- 
tion may leave the boiler at the same temperature at which 
the steam is in the boiler, the boiler being of a form that 
in the circumstances offers the largest absorbing surface to 
the heated products of the fuel, and be formed of the best 
conducting materials, having the least possible quantity of 
water in the boiler that is necessary for the steam required, 
accompanied with a sufficient steam space. 

To arrive at the proper area of firegrate, it is necessary to 
know the kind of fuel that is to be burnt therein, and the 
quantity of steam that has to be obtained from the boiler. 

There have been published several excellent analyses of 
the different kinds of fuel used, but all that is really re- 
quired may be obtained by consulting the tables given in 
the excellent reports of experimental investigations on 
coals for the steam navy, by Sir Henry De la Beche and 
Dr. Lyon Playfair, and with the tables in these reports 
will I principally deal in illustrating the process of arriving 
at the respective areas from firegrate to chimney, and will 
take, of the tabulated fuels in the reports mentioned, New- 
castle Hartley and Fordel Splint, and for 100 lb. of each. 

1. To find the cubic feet of oxygen necessary to 
saturate the carbon of the fuel. 

Take the percentage of carbon opposite the fuel in 
column B, Table 2, (see page 212) multiply it by 2.666, 
the atomic weight of oxygen that combines with 1 of 
carbon, and by 11.85, the number of cubic feet in 1 1b. of 
oxygen ; the product is the cubic feet of oxygen required. 


Newcastle Hartley. Yer ceut. of carbon 81,81. 
61.81 
2.666 
218.105 
11.85 
zav4.544 cubic feet of oxygen required. 


Fordel Splint. Yer cent. of carbon 79.58. 
79.58 
2.666 
z1z.150 
11.85 
2014.97 cubic feet of oxygen required. 

2. To find the oxygen necessary to saturate the hydrogen 
of the fuel. 

Take the percentage of hydrogen opposite the fuel 
selected in column C, Table 2, multiply it by 8, the atomic 
weizht of oxygen that combines with 1 of hydrogen, and 
by 11.85, the number of cubic feet in 1]b. of oxygen; the 
product is the cubic feet of oxygen required. 


Newcastle Hartley. 5.50 per cent. of hydrogen. 
5.50 
8 
44.00 
11.85 
S214 enhic feet of oxygen required. 
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Fordel Splint 5.50. per cent. of hydrogen. 
5.50 
8 


“44.00 
11.85 
521.4 cubic feet of oxygen required. 

8. To find the quantity of atmospheric air that will give 
off these two quantities of oxygen. 

Add the quantities of oxygen required for the carbon 
and hydrogen of the respective fuels together, multiply the 
sum by 4.762, the proportion in volume the atmospheric 
air bears to the oxygen in it; the product is the atmo- 
spheric air required. 

It may be necessary to mention here that to be strictly 
correct it would be necessary to deduct from the sum of 
the two quantities of cubic feet of oxygen the cubic feet of 
oxygen in the fuel, as shown by the percentage in column 
F, Table 2 ; but as it is uncertain the time when the oxygen 
is evolved from the fuel, and it is rather better to have an 
excess than a deficiency of oxygen, I considered it not 
necessary to take that into account. 


Newcastle Hartley. 
2,584.544 for carbon 
521.4 —,, hydrogen 
8, 105.944 
4.762 
“14,790.50 cubic feet of air required. 
Fordel Splint. 
2,518.977 for carbon 
521.4 ,, hydrogen 
°B,035.377 
4.762 
“14,454.465 cubic feet ofair required. 

4, To find the economic value or evaporating power of 
the selected fuel. 

Take the number of pounds given in column A, Table 1, 
multiply them by 100, the product is the weight of water 
in pounds that 100]b. of the fuel will evaporate ; then 
divide the last product by the rate of evaporation, column 
K, Table 1, the product will be the time in hours it would 
take to evaporate the weight of water which 100 1b. of the 
fuel could evaporate. 

Newcastle Hartley. 
Water evaporated, 8.23 Ib. 
tute of evaporation, 308 lb. 
8.23 


100 
308 )823(2.672 time required. 
Fordel Splint. 
Water evaporated, 7.56 1b. 
Rate of evaporation, 464.9 lb, 
7.56 
100 
464.9)756(1.626 time required. 

5. To find the cubical content of 1001]b. of the selected 
fuel when used as fuel, and the square area of firegrate in 
inches it will cover at 12 in. 6 in., and 4 in. deep. 

Multiply 1728, the inches in a cubic foot of fuel, by 100, 
and divide the product by the number in column B, Table 1, 
the quotient is the cubic inches in 100 1b. of the fuel used 
as fuel ; then divide the last result by i2, the square root 
of the quotient will be the side of the square, in inches, of 
the area of firegrate covered by the fuel in 100 Ib. at 12 in. 
deep. 

For 6 in., square the side found for 12 in., double it, and 
the square root of the product is the side of the square area 
of firegrate covered by 6 in. of fuel. 

For 4in. square the side found for 12in., triple it, ana 
the square root of the product is the side of the square area 
of firegrate, covered by four inches of fuel. 





/ Newcastle Hartley. 
Weight of a Cubic foot of coul as fuel, 50.5. 





1728 
100 
50.5) 17 2800(3421.78 
12)$421.78 
</285.148=16.886 side of square of 12 in. 
23.880 . Gin. 
29,247 ” 4in. 
: Fordel Splint. , 
W — of a cubic foot of coal as fuel, 55. 
728 


100 
55)172800(3141.818 
12)3141.818 
4/261.818=16.180 side of square of 12 in. 
22.883 % 6 in. 
28.025 “i 4in. 
_ 6. To find the area in a cubic foot used as fuel to allow 
air to pass through different kinds of fuel, 

Multiply 144, the number of inches in a square foot, by 
the number in column B, Table 1, the weight of a cubic 
foot of coal used as fuel, and divide the product by the 
number in column C, Table 1, the weight of a cubic foot of 
solid coal, subtract the quotient from 144, multiply the 
remainder by .666, to give an allowance for clinkering, &c. ; 
the square root of the product is the side of the square in 
inches of the air-passage, through a square foot of the 
selected fuel at the branders or fire-bars, 
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Weight of cubic foot of coal used as fuel, 50.5 
is 9 solid coal, 80.27 
144 
60.5 
80.27)7272(90.594 
53.406 
666 
435.568=5.968 side of square. 
Fordel Splint. 
Weight of a cubic foot of coal used as fuel, 55 
re ‘ solid coal, 78.61 
144 
55 
144 
78.61)7920(100.75 
43.25 
-666 


2/28.804=5,866 side of square. 

7. To find the rate at which the atmospheric air must 
pass through the firegrate to burn off the 100 Ib. of 
selected fuel. 

Divide the cubic feet of atmospheric air found by Rule 
3 by the time in seconds that the 100 1b. of fuel takes to 
evaporate the quantity of water found by Rule 4, multiply 
the quotient by the side of the square in inches of firegrate, 
found by Rule 5, and divide by the side of the square in 
inches of the air-passage per square foot of fuel, found by 
Rule 6; the quotient is the rate at which the air must 
pass through the firegrate per second, to burn off 100 Ib. 
of the fuel at 12in. deep on bars; if for 6in. one-half, 
and if for 4 in. at one-third of that rate. 


Newcastle Hartley. 
2.672 
60 
160.32 
60. 
9619.2)14790.505 (1.537 
16.886 
5.963)25.958 (4.352 rate required. 
Fordel Splint. 
2.672 
60 
160,52 


60 
9619.2) 14454.465( 1,502 
16 180 
5.336)24.302(4.554 rate required. 

8. To find the area of firegrate with fuel at 6 in. deep 
thereon, to raise steam from 212° equal to one nominal 
horse-power of a condensing engine. 

Divide by 60 the pounds of water evaporated by 100 Ib. 
of fuel in an hour, as found by Rule 4; multiply the 
quotient by 27.648, the cubic inches of water in 1 Ib. of 
water, and by 1669, the cubic inches of steam in one of 
water, at the pressure of the atmosphere, and by 10, the 
pounds of effective pressure the steam would have on the 
piston of a condensing-engine having a good vacuum ; 
divide the product by 12; the quotient will be the number 
of pounds that could be raised by the steam 1 foot high in 
a minute; divide this by 44,000; the quotient iz the 
number of horses’ power in the steam raised by 100 Ib. of 
fuel at Gin. thick on the firegrate; then by this number of 
horses’ power divide the area of tiregrate covered by fuel 
6in. thick, as found by Rule 5 ; the square root of the 
quotient is the side of the square of area of firegrate, with 
fuel of 6 in. deep for a nominal horse-power of a condensing 
engine. 

. Newcastle Hartley. Water evaporated, 8.23 lb, 


"100 


60)823(13.716 
27.648 
879.219 

_ 1669 16.886 

632916.51L 16.886 

10 285.136 

12)6329165.110 2 


44090)527430.425(11.987)570.272( 2/47.074=6.897. 
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7.56 
100 
60)756(12.6 
27.648 


316 364 
‘ 1669 ie 16.180 
581419.516 16.180 
ita Q6L79Z 
12)5814195.160 2 


44000)484516.263(11.011)523.58 4 2/47.545=6.895, 

9. To find the area of firegrate, with fuel of 6 in. deep, 
for a nominal horse power of a non-condensing engine, say 
at 30 Ib. of effective pressure on the piston, which will take 
steam of 50 1b, pressure in the boiler. 

Divide by 60 the pounds of water evaporated by 100 Ib. 
of fuel in an hour, as found by Rule 4, multiply the quotient 
by 27.648, the cubic inches of water in 1 lb, of water, and 


210 





ENGINEERING. 


[Sepr. 13, 1867. 








by 552, the cubic inches of steam in 1 of water, at 50 Ib. 
pressure, and by 30, the pounds of effective pressure, divide 
the quotient by 12, the quotient is the number of pounds 
that can be raised by the steam 1 ft. high in a minute, 
divide this by 44,000, the quotient is the number of nominal 
horses’ power in the steam raised by 100 Ib. of fuel at 6 in. 
in the firegrate, then by this number of horses’ power 
divide the area of firegrate covered by fuel 6 in. thick, as 
found by Rule 5, the quotient is the side of the square of 
area of firegrate, with fuel of 6in. thick thereon, for 1 
nominal horse power of a non-condensing engine at 30 Ib. 
of effective pressure of steam. 


mes: pets Water evaporated, 8.23 lb. 


100 
60)823(13.716 
27.648 





379.219 
___552 16.886 
209.828 16.886 
x 285.136 
12)6279.866 2 





44000)523.322(11.893)570.272( 2/47.950= 6.924 side- 
Fordel Splint. Water evaporated, 7.56 lb. 
7.56 


100 
60)756(12.6 

_27.648 

348.364 
ere 16.886 
192296.928 16.886 
—e 285.136 
12)5768907.840 2 


44000)408742.320(10.925)570.272( 2/52.198=7.224 side 

The time when smoke is emitted from the chimneys or 
funnels is when hydrogen is being evolved from the fuel 
during combustion ; and if a sufficient quantity of oxygen 
cannot be brought in contact with the products of the coal, 
through the firegrate, at that time, so as to fully saturate 
both hydrogen and carbon, hydrogen—having a greater 
affinity for oxygen than carbon, and combining in combus- 
tion with it in a much colder state than carbon—lays hold, 
as it were, of its full equivalent of oxygen first, leaving the 
carbon set free by it, to combine with the oxygen left, if 
any, in the proportions which produce carbonic oxide, 
which is emitted from the chimney as light brown smoke, 
and the heat evolved in the production of this oxide is not 
above two-fifths of the heat ; if the same amount of carbon 
had had its full equivalent of oxygen, for although the 
heat evolved generally is in proportion to the oxygen 
burned, that law does not hold good in this case, and if 
little or no oxygen is left, the free carbon goes off in the 
shape of black smoke, and no heat obtained from the carbon; 
rather the reverse, it having carried away some of the 
heat evolved from the combustion of the hydrogen. The 
process used in the formatibn of lampblack is a govud 
illustration of how black smoke is produced. 

In some instances there is not sufficient oxygen for the 
complete saturation of the hydrogen alone; in this case the 
unconsumed hydrogen goes off along with the free carbon, 
and, if the chimney or funnel be low, will be observed 
burning in flame at the top. 

Instances of the latter kind occur when the combustion 
is slow—the distillation of the fuel goes on most favourably 
under slow combustion—the effect of which is, that a great 
proportion of the oxygen of the atmospheric air gets into 
combination with the carbon at the top of the firebars, 
creating a strong heat there, in many cases melting the 
bars, and roasting and distilling the fuel above, while the 
oxygen is being exhausted, the product of the distillation 
going off along with the carbonic acid gas or oxide and 
nitrogen, the process being, in such cases, the oxygen burn. 
ing the fuel, a small quantity of oxygen being consumed 
compared with the quantity of fuel, while in the cases 
where proper combustion takes place, the largest athount 
possible of oxygen is consumed compared with the quantity 
of fuel. 

Although a great deal can be effected to remedy the 
unequal demands of atmospheric air in the furnaces that 
are stoked by the hand, by a judicious method of stoking. 
Mr. Watt instituted a very good system by having an 
extra depth of fuel placed at the furnace mouth, partly on 
the dead hearth, so that by a partial distillation some of the 
more volatile products are brought off slowly, and are burnt 
off along with the incandescent fuel on the area of the 
grate, that extra thickness at firing being spread over the 
reduced depth of fuel on the grate, and the principal part 
of the fresh fuel being, as before, laid at the furnace 
mouth. Still it is clear that a regular and uniform supply 
of air into furnaces is not required for complete and 
economic combustion when the feeding of the furnaces is 
done by hand. Therefore, when the largest quantity of 
air required cannot be brought through the firebars, the 
additional supply can be very well supplied through aper- 
tures, having regulators on them, in the furnace doors ; or if 
the furnace or firegrate is long, a supply can be obtained 
through or at the back of the bridge or flame-wall, the air 
being conveyed to the bridge in a pipe or pipes having re- 
gulators on them ; these regulators could be wrought with 
self-acting cataracts in connexion with the furnace doors. 

Ash-pits should be in cross section, the full aggregate 





area of the open spaces between the firebars, and should 
have doors on them with slides to regulate the supply of 
air, and act as a damper when the heat evolved requires to 
be retained for a short time. 

A sufficient cubic space above the firebars is of great 
importance to allow the volatile products of the fuel to be 
properly mixed and combined before being carried away 
over the flame-wall and forced in amongst the carbonic 
acid gas and nitrogen of the air consumed, as also to keep 
that part of the boiler over the furnace from being roasted, 
as it were, by being too near the incandescent fuel in a 
white heat. 

As an empirical rule, I have found it answer very well 
to allow an average of 2 cubic feet above the fuel on every 
square foot of firegrate; this, with the thickness of the 
fuel, gives an average height the boiler ought to be above 
the firegrate. 

Imay remark here that it is always well to allow for a 
good thickness of fuel being used on the firegrate, it being 
most economical for raising high-pressed steam ; for, as it 
may be observed, by comparing the sizes of the firegrates 
required for a nominal horse power of a condensing and 
non-condensing engine, that they are nearly alike, it is, 
therefore, evident that working with high-pressed steam is 
the most economical, inasmuch as a small quantity of high- 
pressed steam, having the same elastic power as a larger 
quantity of low-pressed steam, by being wrought expan- 
sively, will work with a useful effect two and a half times 
more than the low-pressed steam. 

Of the area over bridge or flame-wall, to insure proper 
combustion in the furnace, it is imperative that the products 
of combustion should not pass from the bridge or through 
the flues at a greater rate than the air comes through the 
gratebars. 

10th. To find the area over the bridge or flame-wall at 
the end of firegrate. 

To the superficial area in inches of the air-passage through 
a square foot of firegrate per second, by Rule 6, add one- 
thirtieth part for the increase of volume in the combination 
of the hydrogen and oxygen, and for other products of the 
fuel not previously taken into account; and as the tem- 
perature of the furnace may be assumed to be fully 1000°, 
multiply the total volume by 3, the square root of the 
quotient is the side of the square in inches for the opening 
over the bridge or flame-wall for every foot of firegrate. 

Newcastle Hartley. 





29.421 
3 
2/88.263 = 9.394 side of square required. 

Of the flues, no part of them should be less in cross sec- 
tion than the area over the bridge or flame-wall; they may 
with advantage be made somewhat larger, to give space for 
the deposition of dust, so that the flue at no time may be less 
than the area over the bridge or flame-wall, and the dis- 
tance between the chimney and furnace should be as short 
as possible. 

The chimney being the part connected with ordinary fur. 
naces which provides the power to force the required quan- 
tity of air into the furnace, it is necessary to have it of such 
relative proportions and dimensions as, with the heat going 
to waste from the boiler, will enable it to perform that 
work. 

11. To find the inside capacity of a chimney. 

Square the rate in feet of air required to enter the fire- 
grate per second, multiply the product by .002288, the 
product is the force in pounds with which the air will enter 
by the air passage in a superficial foot of firegrate, multiply 
the product by .333, the proportion at least which the air 
passage between the firebars should bear to the bars, the 
quotient is the force in pounds exerted on one foot of fire- 
grate. 

From the degrees of temperature of the products of com- 
bustion entering the chimney, which may be assumed at 
the temperature of the steam in the boiler, say 212°, sub- 
tract the degrees of temperature of the atmospheric air 


, a 
assumed at 60°, divide the difference by 490.8 ( 790.88 


the increment in bulk for every degree of heat Fahrenheit 
above 32°), add one integer to the decimal found, multiply 
the sum by 1728 ; the product is the number of cubic inches 
of the rarified air in the chimney, equal in weight to the 
inches in a cubic foot of air outside the chimney ; multiply 
535.68, the weight in grains of a cubic foot of air at the 
ordinary temperature, by 1728, and divide by the last pro- 
duct obtained, subtract the quotient from 535.68 grains, the 
difference is the weight which a cubic foot of rarified air is 
lighter than a cubic foot of air outside, multiply this by 
-333, the area of air-passage entering the furnace, divide 
the weight of force exerted on a foot of firegrate in grains 
by the last product; the product is the height which a 








column of the rarified air will counterbalance the pressure 
of one foot of area of firegrate. 
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18.939 
.002288 
~~ 04334 
_ 383 
.0144302 
7000 
101.0105 
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60 
490.8)152( .309 
1.000 
1.309 =: 35.68 
1728 1728 
2261.592)925655.04( 535.680 
409.228 
126.452 
333 
42.108) 101.01(2.398 
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4.554 
20.738 
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047450 
833 
0158 
7000 

~ 110.60 





212 
60 
490.8)152( .309 
1.000 
“1.309 535.68 
1728 1728 
2261.592(925655.04( 535.680 
4 





09.228 

126.452 

833 
42.108)110.6(2.626. 

It, however, should be observed that the inside area of 
the chimney at the top should nearly equal the area of air 
passage through the firegrate. As the previous calculations 
in connexion with the tables showed a much lower rate of 
air going through the firegrate than ought to obtain for 
proper combustion—for Dr. Ure, in a paper read before the 
Royal Society in 1863, stated that he found the aérial pro- 
ducts of combustion, from boiler furnaces flew off with a 
velocity of fully 36 ft. per second—and as these products in 
that condition follow, apparently, a fixed law, it is a natural 
conclusion to come to, that if the products of the fuel were 
supplied with the necessary oxygen at a rate nearly equal to 
that at which they fly off, more complete combustion would 
follow, and the full complement of heat be evolved. 

12. To ascertain the height of chimney, the current of 
air through the firebars, the area of firegrate, and the 
pressure of steam being determined on. 

Square the rate required, multiply the product by 
002288, then by the area in feet of firegrate multiplied by 
.333, the product is the pressure of air in pounds on the air- 
passages of firegrate ; multiply this product by 7000 grains, 
the product is the total pressure in grains; find the differ- 
ence of weight of a cubic foot of rarified air and a foot of 
cold air, as by Rule 11; divide the total pressure by this 
difference, the quotient is the cubic content of a column of 
air to produce the pressure ; divide the quotient by the area 
of air-passage through the firegrate, the quotient is the 
height of the chimney; or if a certain height above 100 ft. 
is determined on, divide by the height, and the square root 
is the side of the square of the chimney at the top; and if 
it is for a round chimney, multiply the side of the square 
by 1.128, the product is the diameter of a chimney of equal 
area, 

Assume the rate of the air required to be 36 ft. per 
second, the area of firegrate 21 ft., and the pressure of 
steam at 50 lb., including the pressure of the atmosphere: 

386 
36 
002288 
2.960 
21 
62.265 
383 
20.734245 
7.000 
145189.715000 
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166,286) 145139,715000(872.831 cubic contents. 
21 


333 
—.993)872.831(124.81 height of chimney. 
100)872.831 
8.72831)2.953 side of square 
1128 


3.330984 diameter of chimney. 


It may be mentioned here that it would be well that the 
minimum height of chimneys should be 100 ft., not that 
that height is specially required for draught for furnaces ; 
the converse is the case, for in our manufacturing towns 
several of the tapered chimneys would be far more effective 
were they reduced so far in height ; but it would be beneficial 
inasmuch as it would admit of the deleterious products of 
complete combustion emitted from the chimneys being 
diffused through the surrounding atmosphere before coming 
near the surface of the earth, to which, from their dense- 
ness, they have a tendency to descend. 

In regard to boilers generally, the work “ Useful Informa- 
tion for Engineers,” by Dr. William Fairbairn, C.E., con- 
tains, as its title bears, much valuable information. There 
are, however, a few points on which something may be said. 

The quantity of water in a boiler, in proportion to the 
steam room, has always appeared to me to be too large, 
when it is considered that even in those having steam of 
an elastic force above the atmosphere of 105 Ib., the relative 
volime of steam, compared to that of water, is 240 to1; 
now as water in the boiler is required for no other purpose 
than being converted into steam, and is only expended in 
doing 80, apparently, to be strictly correct, these proportions 
are all that is required, and how a rule could have been 
thought of allowing one half of the cubic capacity for 
water and the other for steam is not easily explained. 

Mr. Watt so far remedied this defect by concaving the 
bottom and sides of the wagon and haycock-shaped 
boilers, and then in placing a flue through them; it was 
further remedied in the Cornish, and still further in the 
marine tubular and locomotive boilers ; but it does not ap- 
pear that the bringing of the relative proportions between 
steam and water nearer each other was the object for which 
these changes were made, the object being rather to give in- 
creased heating or absorbing surface of boiler. It was, however, 
overlooked that the apparent heating surface obtained from 
internal flues and tubes was not nearly all effective, for 
water boils easiest, and raises steam quickest by convection, 
that is, having the heat applied to the under surface of the 
boiler, and also when, from the length of the boiler, either 
by the double or triple run the heated products had to 
make in connexion therewith, a great proportion of the last 
run was non-effective by the heat being absorbed before 
passing there. It is, therefore, necessary that the boilers 
that have return flues should not be too long, and that if the 
heated products have three runs of the boiler, the first being 
an internal flue, the second should be immediately under 
the boiler. 

The Cornish boiler, with the double flue, is an improve- 
ment, so far as the flues are concerned, but not as regards 
the furnaces and flame-wall. In none of the Cornish boilers, 
even in those with one flue, is there the proper space above 
the furnace, nor over the flame-wall, to promote perfect 
combustion. 


A boiler, of the Cornish kind, formed something similar 
to the Butterly boiler, or, rather, having a firebox like a 
locomotive, with tubes three times the size of locomotive 
tubes, and of about 25 ft. long, if the tubes are of iron, 
the conducting power of copper being to iron as 2.4 to 1, 
were this kind of boiler so built that the products of com- 
bustion could be brought to bear on the under side as well 
as in the tubes, leaving the boiler at the level of the water- 
line, it would be effective in raising steam ; or, if large flues 
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were preferred to the tubes, they might be made oval, sup- 
ported along the centre of the inside with three rows of 
Vertical pipes, these being larger in diameter at top than at 








the bottom part of the tube, the length of boiler to be from 
15 ft. to 18 ft., and the heated products of combustion to 
pass from the internal to the under side of boiler, split and 
return by the sides; or another kind of land boiler might 
be formed of the cylinder form, with egg ends, having the 
water space lessened by another portion of boiler inside, 
rising above the water 6 in., the water space between it and 
the boiler gradually increasing in width up to water-line, 
and thereby bring the water and steam space nearer in pro- 
portion to each other, and were the feed-water caused to 
impinge on this steam casing, as it may be called, at several 
points, would promote the proper circulation of the water 
when in a state of ebullition, which contributes so much to 
the generation of steam, give a larger space of steam room, 
and would prevent priming. Studs properly placed would 
keep the casing in its position. The want of steam room 
in boilers tends very much to cause the pressure in the 
boilers to vary, and goes far to assist in some explosions, 
and were this kind of boiler built in on the hung system, or 
oven plan, the flue around the boiler being of the proper 
sectional area, and the exit flue placed at the top of the 
water-line, the full width of the boiler and side flues, -by the 
depth to give the proper sectional area, equal to the area 
over the flame-wall. The following advantages would be 
derived from it, viz., that the boiler would hang always in 
a body of flame or heat from the incandescent fuel, keeping 
all the heating surface of the boiler of nearly equal tem- 
perature, and the heat would be so applied to the heating 
surface that the water will receive the heat by convection, 
none of the heating surface having a downward tendency, 
and no part of the heating surface would be covered with 
soot, which is generally the case in the last flue of wheel 
or three-run flues, this soot acting the part of a non-conduc- 
tor, preventing even the little heat that is to be got in these 
parts of a flue from being absorbed and conducted into the 
water. 

In marine boilers, where flues are used, they should 
not have a longer run than 25 ft., and made narrower at the 
top, thereby allowing the water space to be wider at the 
top of the flue, and the nearer the proportion the steam- 
room and water space are made to their relative proportions 
they bear in the production of steam so much the better, 
as the saving of space in steam-vessels is a desideratum. 

Much has been said in favour of large furnaces and slow 
combustion, but my experience has always been that when 
the furnace was not too large, but sufficient to hold the 
necessary fuel, the space above the firebars large enough to 
enable the product of the burning fuel and the oxygen of 
the air to intermingle properly, the area over the bridge 
and the flues being of a size sufficient to allow the heat-ex- 
panded air and products of combustion to pass over and 
through at no higher rate than the air came into the fur- 
nace, and that the chimney was of sufficient size inside as 
produced the necessary draught or pressure at the furnace, 
that the higher the rate the air came into the furnace, if it 
did not exceed the rate of 36 ft. per second, the more com- 
plete was the combustion, and the more work done for the 
fuel burned. A locomotive running at a high rate of speed 
is always able to raise the necessary steam required for the 
extra speed by the sharpness of the draught. 


And as to the kind of top, or finish, a chimney ought to 
have, many fanciful theories are extant, without any good 
reason for adopting the one instead of the other, for the 
principal condition for the top of a chimney to be in is to 
allow the free admission of the rarified air. 

This cannot be the case in all states of the weather with 
some of the forms; for instance, the obelisk tops with centre 
diaphragms have the drawback of presenting a surface to 
the wind above the top proper of the chimney, the dia- 
phragm being below that, the draught of the chimney must 
be impeded by sudden gusts of wind impinging on the 
diaphragm and forcing itself down the chimney, till over- 
powered by the ascending current. The best form of top is 
a plain one, having a splay outwards from the inside aper- 
ture, so that if wind strike it will have a tendency to rise 
upwards and rather assist the ascending current. 

The heightening of chimneys has generally been considered 
as the panacea for all the evils incidental to badly con- 
structed furnaces and smoky chimneys of dwelling houses. 
The height of a chimney conduces most effect for draught 
when advantage is to be taken of the chimney, not for com- 
bustion, but for ventilation ; for it is a fact known well to 
all bricklayers, that even in the hottest weather, when the 
air inside the chimney is very cold as compared with the air 
on the outside, that an ascending current is always in the 
chimney, and the higher the chimney, the stronger is the 
current. So great and uniform is a current of ascending air 
in all high chimneys, that the inference is, that the column 
of air in the inside can be no denser than the surrounding 
air at the top of the chimney; if this inference is correct— 
which I think it is, for on no other theory can the ascend- 
ing current be accounted for—it does not accord with the 
present accepted law of the weight of air, which is, that air 
is like layers of paper lying one above the other, the topmost 
having merely its own weight, but every layer downwards 
is bearing the weight of the layers above it, so that at the 
surface of the earth the bottom layer is supporting a weight 
equal to 14.7 Ib. per square inch, If that law is universal, 
then the air in the chimney would have the same number 
of layers, as it were, as there are on the outside, and when 
in a colder state would rather have been densef than other- 
wise, and the current downwards rather than upwards. A 


case in point is in the railway tunnel in Edinburgh, from Scot- 
land-street to Princes-street (a work with which I was con- 
nected), which is 1008 yards long, and is 116 ft. higher at 
Princes-street than at Scotland-street, but for a consider- 
able length the Scotland-street end of the tunnel is larger 
in cross section than at any other place; in hot weather, 
when a larger quantity of rarified air is in the lower end, a 
strong current of air always descends to Scotland-street. 


There is another peculiarity connected with the motion of 
air in a cold state—that it moves in the reverse way that 
water does in a syphon: it goes down the short leg and up 
the long one, and it will do this in a pipe, when all around 
is still ; but the motion is much increased if the long leg is 
made larger as wellaslonger. This peculiarity of motion in 
air being induced in a pipe by it having the form of an in- 
verted syphon, the length of the long leg always being sufli- 
ciently high to reach a slightly lighter atmosphere, so as to 
give as much difference in weight as will overcome the fric- 
tion, was observed by Dr. Chowne, and he took advantage 
of it by enrolling a patent for ventilating buildings by in- 
troducing syphon-pipes into them. In his description of the 
patent, he owned he could not account for the action of the 
air, nor on what principle the motion in the air was induced ; 
neither had he been aware that, by making the long leg 
larger as well as longer, the effect would be increased, or the 
working of the patent might have been more successful ; 
but, as it was, it failed. 


It is also well known amongst miners that, in sinking a 
shaft without a brattice wall in it, the smoke of the powder 
from the shots fired cannot be got rid of, nor pure air 
obtained to sustain the workmen ; but when a brattice wall 
is put in, and, as is generally the case, one side is a little 
larger than the other, the ventilation goes on by the air 
descending the smallest side and ascending the largest side 
of the divided shaft. 


This peculiarity might well be taken advantage of in the 
mining districts, where good ventilation is so much required, 
by always having the upcast shaft considerably larger than 
the downcast; and in the mines where the carburetted 
hydrogen exists in such quantities, the draught in the up- 
cast might be accelerated, without the aid of a furnace, by 
having some of the inflammable gas conveyed in pipes to 
the upeast shaft, and burnt in jets well upin it. This 
would help to carry away the noxious gas, save fuel, and 
improve the draught. The heat evolved from the consumed 
gas would rarify the air very much. Of course the entrance 
to the upcast shaft should always be equal to the area of 
the shaft, having sliding doors on it to modify the draught 
in the mine when required. 


I have said that some of the high tapered chimneys would 
be more effective were they diminished in height so far, and 
may be illustrated thus: as it is the area of the narrowest 
part of a chimney multiplied by the height that determines 
the column of rarified air passing forth from a chimney, 
a chimney of a sectional area at the top equal to the size 
of air-passage through the firegrate, as in Rule 12—say 
having a sectional area of 6.993 ft., the side of the square 
of 2.644 ft, cubic column 872.831ft., and height 
124.81 ft. But were that chimney to be increased in 
height another 48 ft., and having a taper of Lin. in 8 ft., 
the side of the square at top would be reduced by 1 ft. each 
way, leaving a sectional area of 2.702 ft., which, multiplied 
by 172.81, the increased height, only gives a column of 
rarified air equal to 400 ft. as against 872.831 ft. 


In. conclusion, it is of the utmost importance that even 
the workmen who are engaged in erections where currents 
of air or gases are concerned should have removed from them 
the notions with which they are generally imbued as to the 
laws which govern these currents, and should be made 
acquainted with their nature and laws, for in many cases 
workmen, seeing that the instructions they receive, or the 
plans they are working to, are the reverse of the notions 
they have held during life, “that a contracted throat is 
conducive to a good working furnace,” they will have a 
little of their own will in the matter, and not to allow, as 
they think, the work to be spoiled altogether, they contract 
some part (I am recording what I have experienced myself). 
The work is completed, and the result of the working is 
found not to be what was anticipated, and is only made 
right when the contracted part is removed. 


I have been long impressed with the idea that some such 
work as this had taken place in forming the air-passages 
where some of the apparent failures took place in the venti- 
lation of the House of Commons. When I had the oppor- 
tunity of hearing the description of the working of the pro- 
cess of the ventilation of that building, as illustrated by a 
model in’ Dr. Boswell Reid’s class-room, the system appeared 
perfect, but if by any means the apertures or air-passages 
through which the air of the respective temperatures had to 
pass were not in proportion to the densities of the air, per- 
haps the larger were given for the cold air and the smaller 
for the heated, or both might be equal, either of which con- 
ditions would destroy to a certain extent the proper venti- 
lation. 

In the system for ventilating rooms by having an aper- 
ture with valve on it leading into the chimney of the room, 
the vent linings above the aperture should be 1 in. dia- 
meter larger than those below, and kitchen chimney vent 
linings should be fully two-thirds larger than for rooms, 
and no cans should be put on vents of a less size than the 
vent linings. 
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THE COMBUSTION OF FUEL. 





TABLES REFERRED TO IN MR. PATERSON’S PAPER, PAGE 209. 


No. IL 


SHOWING THE COMPOSITION OF AVERAGE SAMPLES OF THE COALS. 
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| re s 
|| LOCALITY OR NAME OF| SZ | d 4 . 
a ——= | COAL. es | a fo & 8 d 
2 je . 2 go o £ oe 4 & 
A 13 > | 3} | £ 5 po 
|. alg 2 5 iz |g | ~ieits¢ 2 re = a 
43/8 |s | 44 2 |= |s2 | 8 es || 25 3 | 2 = 3 K 3 
| oy ° 5 | 2 - 3 3 “ 32 pr 3 2 - | 8 a ws = 
o2a| 2 = of laa 5 5 6s = =| _—_— : 
1BEC| 3 $ s* iss a.toa ice 2 8 s° |i Wetsn Coats. A B Cc D E F _& 
Brel s as | 28 |B8 ee i°8 lSee/ Es BA |icraigola.. ... ss 130 | 8487 | 3.84 041 0.45 7.19 my 
we) = 23 )73 |88 | Sm l22 sos] By SH ||Anthracite 5| 9144 | 3.46 0.21 0.79 58 52 
SEE) 3 SAise lus | ae iss |neosl £8 % |/Oldcastle Fiery Vein... ...) 1289} 87.68 | 4.89 131 : 
NAMES OF THE COALS |£ 53, edi stl sS leo | Bo B= Had an 2 eee eee ° 87.87 | 3.93 2.02 
EXPERIMENTED UPON.|2ch| $2 | 23 | s= |o8 |e 23 |253| 35 zs \|Ward's Fiery Vein... | LB44 | 87: 3.9% 2.02 
Ibs8/-8 | 2a | os as Be Slain) Fo | 4.63 | 143 81.10 
loeelea | Sb] ae [83a] £8 SSSissc| st 52 ||Liangennech .. ..  « 4.20 1.07 83.60 
BSml ee | oe las [82S] SL es ciE83| 24 = ||Pentrepoth a 4.50 0.18 52.30 
Set ag 2 os 5 to iS@Peisse| se oF > an 3 74 " 85.00 
le 5S| te? | G8] o 5| 83 iss MAS a) ten ples Pentrefellin a 3.72 trace. 
ISaei es l/ssigs Be) s2 |@S8/2c8|] Oa £2 | |Duffryn dike s 4.66 1.45 
a ae ae [a |e a. 1 &  ||Mynydd Newydd _... 5.76 1.56 
—— | —— | —_ |__| -——_ Pay Three-quarter Rock Vein 4.93 1.07 
Wetsu CoaLs. we ee. E | G H I K | Cwm Frood Rock Vein 5.84 Ll a» 
Craigola aN | 9.35 | 60,166 8 34.80 9.30 | 9.66 | 581.20 | 441.48 | Cwm Nanty-gros 5.59 1.86 69.60 
Authracite (Jones and Co.)| 9.46 | 58,25 47.26 9.70] 565.02 | 409. | | 7 
Oldcastle Fiery Vein 8.94 | 50.916 ¢ 57.946 ae 455.18 | 464.30 |/Resolven.., ... ox | 132 79.33 4.75 1.38 8290 
Ward’s Fiery Vein... 9.40 | 57.433 | 46,00 |: 10.60 | 508.78 | 529.90 || 
Binea Coal... ue, oe] 9.94 | 57.08 42.53 | 10.30 | 587.92 | 95 ||Pontypool ... mat a 80.70 | 5.66 1,35 64.80 
Llangennech 8.86 | 56,93 | 43.76 4.20 .22 || Bedwas ... 1a Li 80.61 6.01 1.44 71.70 
Pehtrepoth ...  .  e.| 8.72 | 57.72 40.17 8.93 381.50 ||Kbbw Vale... L: 89.78 | 5.15 | 2.16 77.50 
Pentrefellin ... ++» | 6.36 | 28.051 33.85 | 52. 7.40 24 ||Porthmawr Rock Vein 1: 74.70 4.79 1.28 63.10 
Duffryn - evs] 10.14 | 58.43 | 56.20 | 11.80 1: ||Coleshill... + we | 12 3.8 5.14 1.47 56.00 
Mynydd Newydd ... a 9.52 |! 45.09 | 53.70 | 10.59 | 536.26 | \Thomas’s Merthyr .., i 22 . 4.33 1,00 
Three-quarter Rock Vein...| 8.84 |! 48.26 . 498.46 |Nixon’s Merthyr on ak me 90.27 4.12 0.63 
Cwm Frood Rock Vein ...| 8.70 41.648 40.52 | .f 9.35 | 480.90 | 379.80 || Hill's Plymouth Works oan L: 88.49 4.00 046 
Cwm Nanty-gros + , «| 8.4: 42.60 | 40.00 .70 | 882 | 471.52 | 404.16 || Aberdare Co.'s Merthyr - 1 88.28 4.24 1.66 
Resolven pe ee | 40.39 | 38.19 | 35,00 | 10.44 | 559.02 | 390.25 ||Gadley Nine-feet Seam a ae 86.18 431 1.09 
Pontypool — .., eee eee 47.845 40.216) 57.50 | 8.04 250.40 ||Neath Abbey . ae oe 89.04 5.05 1.07 
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Unpercrounp Tempreraturr.—Professor Sir William , sea-bottom or lake. Sir Charles Lyell expressed the opinion Po.itics AND Scrence.—A new use has been found for the 


Thomson at the Meeting of the British Association, at Dun- 
dee, read afpaper by Dr. Julius Schvarez, “On ‘the Inter- 
nal Heat of the Earth.” It was stated that 370 underground 
stations had been examined, and only four of them had shown a 
decrease of underground temperature. In some remarks on the 
paper, Sir William Thomson advocated the Association under- 
taking borings to ascertain the question of underground heat, as 
mines were uncertain data on which to proceed. He proposed 
berings of 200 ft. under some African desert, and under an old | 


that it would probably be found when different portions of the 
earth had been examined that igneous seas and lakes bad been 
formed first in one»part and then in another; that. the various 
parts had been suceessively melted and cooled; and that it 
was this, and not an internal igneous cure of the earth, 
which explained the appearance of cooling that was obvious 
Professor Phillips addressed-the section, pointing 
out the uncertainty of the knowledge on underground tempera- 


in the rocks. 


ture. 





British Association. 


son, an 





When Professor Tyndall was in the chair, 
it was poe by Sir W. Thomson, seconded by Dr. William- 

carried unanimously by the meeting: “ That Sir John 
Lubbock, Bart., having been brought forward by an influential 
party among the graduates of the University of London, and an 
opportunity being thereby afforded of obtaining for science a 
representation in the House of Commons, it is highly desirable 
that those who are interested in science should do all in their 
power to secure his election.” 


















Sept. 13, 1867.] 


ENGINEERING. 





213 











Missi) 7 


WG 
SSS DY 
LSS 
N 


CAMERON’S DIRECT-ACTING STEAM PUMP. 


DESIGNED BY MR. A. S. CAMERON, AND CONSTRUCTED BY MESSRS. TANGYE BROTHERS, ENGINEERS, BIRMINGHAM. 








WE give, above, engravings of a new steam pump designed 
and patented by Mr. A. S. Cameron, and the manufacture of 
which has been recently taken up in this country by the well- 
known firm of Messrs. Tangye Brothers, of Birmingham. In 
our illustrations, Fig. 1 is a longitudinal section, Fig. 2 an end 
elevation, Fig. 3 a plan, and Fig. 4 a transverse section, whilst 


the remaining figures show some variations in the construction, 
to which we shall refer presently. 

The steam and pump cylinders, it will be seen, are placed in 
a line with each other, and they are connected by a distance 

iece, the end flanges of which form the covers for both cylinders. 

he steam cylinder is made with a double set of steam passages, 
one pair of these passages leading from the slide-valve face to 
the ends of the cylinder in the usual way, and the other pair 
extending from near the ends of the steam-chest to the inner 
ends of small cylindrjcal chambers formed one on each cylinder 
cover. Each of these chambers is fitted with a piston valve, 
which closes an opening in the cylinder cover, these valves being, 
except when moved by the piston, kept against their seats by 
the pressure of steam on their backs, the outer ends of the valve 
chambers being placed in free communication with the steam- 
chest by small passages, not shown in Fig. 1. 

The main slide-valve covers the exhaust port and one pair of 
steam ports, and it is made of the section shown in Fig. 1, so 
that when it is moved to the right, steam is admitted into the 
right-hand port, and vice versd. In the engravings the valve is 
shown in the position it occupies when steam is being admitted 
into the left-hand port, the other port being placed in communi- 
cation with the exhaust. On the back of the valve are a pair of 
lugs which fit between two collars formed on a spindle, which 
connects, and, indeed, is cast in one piece with, a pair of 
plungers which work in the cylindrical portions forming the ends 
of the valve-chest, and into which the second pair of steam- 
wep open. The plungers do not fit their cylinders tightly; 

jut are made so that they allow a small amount of leakage to 
take place past them, the steam thus passing being shut in 
when either plunger travels beyond the port, and thus forming 
a cushion to check the motion of the valve. In case the engine 
should stop in.such a position that both steam-ports are closed 
by the valve, a rocking-shaft, worked by an external handle, is 
provided, this shaft carrying a finger, as shown in Fig. 1, by 
which the valve can be shifted. When the pump is at work, 


2 





this rocking shaft remains stationary, as the valve does not 
move far enough to touch the finger. 

The action of the apparatus is very simple. Supposing all 
the parts to be in the positions shown in Fig. 1, the piston will, 
when steam is turned on, move from left to right. on arriving 
at the end of its stroke it will strike against the spindle of the 
valve on the right-hand cylinder cover, and force it off its seat, 
thus placing the second right-hand steam passage in communi- 
cation with the right-hand end of the cylinder, and, consequently, 
owing to the position of the main valve, in communication with 
the exhaust. This being the case, the pressure is removed from 
the back of the right-hand plunger connected with the main 
valve, and the pressure of the steam on the inner side of the 
plunger then forces the latter to the right, the slide-valve being 
of course carried with it. This movement admits steam to the 
right-hand end of the cylinder, and places the left-hand end in 
communication with the exhaust, and the piston then performs 
its stroke from right to left, when the operations we have de- 
scribed ure repeated at the other end of the cylinder. 

The pump cylinder—which, as we have already mentioned, is 
placed in a line with the steam cylinder, and is connected with 
it by a distance piece—is lined with brass, and the piston, which 
is packed with a pair of cupped leathers, as shown in Fig. 1, is 
also of brass. The pump is double-acting, and the valves are 
arranged so that they are very readily accessible. ‘The valve 
seats, which are of brass, are turned, and then placed in a mould 
and the valve-chest cast round them. ‘The valves are of brass, 
with india-rubber faces let into them, a system of construction 
which is found to answer well. 

In the pumps more recently constructed, Messrs. Tangye 
have introduced the slight modifications shown in Figs. 5, 6, and 
7. Of these, Figs. 5 and 7 show the addition of a couple of 
pet-cocks to the steam cylinder, whilst Fig. 6 represents an 
alteration in the distance-piece between the steam cylinder and 
pump-barrel, this distance-piece, as well as the piston-rod 
stuffing-box, having been made longer to enable the gland to be 
more readily tightened up. 

One of the pumps which we have described was exhibited in 
action by Messrs. Tangye at the recent show of the Royal Agri- 
cultural Society at Bury St. Edmunds; and it worked admir- 
ably, the valve arrangement acting perfectly at all speeds. Even 
the somewhat severe test of raising the suction-pipe suddenly 
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out of the water when the pump was in full work did not 
derange it. 

Altogether, the pump appears to be admirably adapted for 
feeding steam boilers and for similar work, and it forms a very 
efficient steam fire-engine. It is exceedingly simple, there 
being, in fact, but five working parts besides the four pumip 
valves, and all the details are very readily accessible for exam- 
nation or renewal. Our engravings of it have been prepared 
from tracings with which we have been supplied by Messrs. 
Tangye Brothers, who are the sole makers of the pump in t hi 
country. 








NOTES FROM THE NORTH. 

Guascow, Wednesday. 
Harbour and Graving-dock A dation: Glasgow an 
Greenock.—The annual accounts just made up and published 
by the Clyde Navigation Trustees show some striking facts re- 
garding the extension of the harbour at Glasgow, and the deep- 
ening of the river to such an extent, that where it was fordable 
on foot within the memory of persons still living, vessels of 
2000 tons burthen can now float with ease, and where smacks 
of 150 tons burthen were formerly neaped, the Black Prince 
ironclad passed over in safety, as also do merchant ships of 20 ft. 
water-draught to and from every quarter of the glo Since 
the year 1770 no less a sum of money than 4,304,666/, has been 
spent in deepening the river and giving increased harbour 
accomodation, but, of course, the greater part of this sum has 
been expended during the present generation. In the year 
1771 the income from harbour dues only amounted to 1044/., 
and it was then that efforts were first made to improve the 
navigation and harbourage. In 1780 the income was 1515/, 
and at the end of each succeeding twenty years, andin 1867, it 
was as follows: 





1800 ... eee eve 8,3191. 
1820 ... eee . 6,3281 
1840 ... oe ee 46,5361 
1860 ... ove oo» 97,9832. 


1867 ... eee ee 181,8920. 

The sum for 1867 was an increase of 6104/. over that of the 
preceding year. Then, again, us regards the Customs’ revenue, 
in 1812 it was quite nominal, being returned at 31241, while 
there is every prospect that at the ‘close of the present year it 
will amount to a million pounds sterling. 

With such a traffic as these numbers indicate it is really sur- 

rising that the Clyde Trustees have never yet been able to 
t of a graving dock of their own. This condition of things 
is to be remedied forthwith, the trustees having at their last 
meeting sanctioned the construction of such a dock at acost of 
60,0002. upon ground which is the property of the Trust. The 
affairs of the Trust are in such a buoyant condition, that the 
debt of upwards of 1,500,000/. gives them little or no considera~ 
tion, and this expenditure of ,60,000/. is sanctioned without a 
murmur. 

The Greenock Harbour Trustees have also been giving earnest 
consideration to ,the question of graving-dock accommodation, 
and several discussions have taken place amongst them regard- 





214 


ENGINEERING. 





[Sepr. 13, 1867, 








ing the propriety of purchasing ground and constructing such a 
dock upon it at a total expenditure of 80,000/. The sanction- 
ing of this expenditure is, in the mean time, postponed until the 
exact condition of the harbour finances is known; but the pro- 


posal is only postponed, not rejected, and there is scarcely any | 


room to fear that it will not be adopted at an early date. 
The China Trade—Steam versus Sails.—The screw-steamer 


This Table is of little or no use for analysation, for this 
reason, that of the few steamers of which the displacement, 
area of midship section, and speed are given, no indicated 
horse power has been returned, and vice versé. Some of 
the ships have been mentioned in the condensed Tables, but 
their quantities have been given as taken from other Tables. 

“Table A.—Summary of returns, showing the perform- 


Ajax, 1500 tops, has just arrived in London from Shanghai, in “ 
68 days, with cargo of tea and silk. The time of this passage | 20Cce of the Chester and Holyhead Company’s steam-vessels 
is about 30 days shorter than that of the homeward voyage of | Anglia, Cambria, and Seotia, and the consumption of coal 


the sailing a clippers lust year. The Ajax belongs to Mr. 
Alfred Holt,.a Liverpool shipowner, and was built for him, 
along with the‘Achijles and Agamemnon, by Messrs. Scott and 
Company, of Greenock, 
voyage, as it is 
steam ships as against the clipper sailing ships in the China 
trade. 

The Gunpowder Trade.—The fact that the manufacture of 
gunpowder is carried on to a very great extent in several places 


around the Firth of Clyde was referred to in my “ Notes,” I 


think, on a former occasion. There does not seem to be any 
falling off iv'ahe trade, judging by the following facts: During 
the past, month of August the quantity of gunpowder shipped 


at the Tail.of the Bank—which is a sort of roadstead in the 
Firth, o ite Greenock—-amounted to 346,416 lb. The largest 
individual shipment was per steamer Maceaon, for Genoa, and 


consisted of 100,000 Ib., the remainder going to Africa, Brazils, 
Penang, &c\, in quantities ranging from 25,000 Ib. to 58,000 Ib, 
The New er Siberia and the Cunard Fleet.—Vhe mag- 
nificent-serew steamship Siberia, of 2500 tons and 300 horse 
power, huilt and engined by Messrs. J. and G. Thomson, of 
Glasgow, for Mesars, Burns and Mclver, of the British and 
North American Royal Mail Steam Packet Company, has just 
been having a trial of her machinery and steering gear. © ‘This 


isthe second steamer built this year for the Cunard fleet, and a | 


third is on the stocks. Since the year 1852 there have been 
built on the Clyde for this company no fewer than thirty-six 
large screw steamers and three paddle steamers. Previous to 
1850 they had twelve paddle steamers built for them, making 
in all fifty-one steamers, of 90,000 tons. ‘Twenty of , these 
vessels hav@ beef)sold, but there are still upwards of thirty in 
the fleet, of fully 60,000 tons. 

Shipbuilding at Port Glasgow.—Messrs. McIntyre, ship- 
builders at this seaport, have contracted with a London tirm to 
build for them an iron ship of 1300 tons register. ‘This will be 
the largest vessel built by these enterprising shipbuilders, and 
will'be ‘the’ ‘first keel luid\down in their new yard. ..Messrs, 
Robert Duneun and Co. have just launched another ship of 
800 tond register for the Albion Shipping Company, of Glasgow, 
the managing owners of which are Messrs. Patrick Henderson 
and Co, Shlie is named the Helen Burns, and is the seventeenth 
7 belonging to the Albion Shipping Company, and the third 
built by Messrs. Duncan and Co. for them during the last ten 
months, Besides these, there have been built or bought for 
this company during the last six years other ten ships, some 
being U.yde built, some Aberdeen built, and three colonial built ; 
and Messrs. Duncan and Co. are building another ship of 800 
tons, The ship just launched has the following dimensions: 
length of kee}, 185 ft.; breadth of beam, 32 ft.; depth of hold, 
19it. Din. All the ships of this fleet are engaged as New 
Zealand liners. 


STEAMSHIP PERFORMANCES. 

Report on the Condensation and Analysis of Tables of Steam- 
ship Performance,* as published in the Years 1857, 1858, 
1859, 1860, 1861, and 1862, by Jonun Scorr Russe.y, 
C.E, F.R.S., Wirniam Farrparry, C. E., LL. D., F.R.S., 
Thomas Hawksvry, C.E., F.G.S., Jamus R. Napier, 
Marine Engineer, F.R.S., and W. G. Macquorn Ranaixz, 
C.E., LL.D, F.R.S. 


Tne British Association possesses a large collection of records 


of the performance of steam-ships, accumulated in the course of 


many years, and printed in the reports of previous meetings, 
but in a form so bulky and cumbrous as seriously to interfere 
with their utility for practical and scientific purposes. At the 
Nottingham meeting in 1866 it was resolved to entrust the 
committee, whose names are given above, with the duty of con- 
densing and re-arranging the data contained in those records, in 
order to bring them into a more compact and useful shape. 
That has been done in the present report, according to a method 


of which the leading principles may be summed up as follows :— | 


All results belonging to any special theory, and all quantities 
calculated by interence, or ascertained otherwise than by direct 


measurement, are excluded from the condensed tables; vessels | 


for which certain essential data are wanting are excluded (the 


essential data being such as the principal dimensions, the dis- 


placement, the kind of propeller, the speed, the indicated horse 
wer, &c.); the vessels inserted in the condensed tables are 
divided into groups, according to their full speed, and very 
numerous groups are subdivided according to the displacement ; 
an uniform arrangement of the data is adhered to as far as 
yracticable; and the tables are drawn up in such a form as to 
printed in octavo pages. 
Condensation and Analysis of the Tables on Steamships’ Per- 
JSormance, as published in the years 1857, 1858, 1859, 
1860, 1861, and 1862. 
The condensation is perfornied in the following manner: 
1. Summary of Tables as published in the years 1857- 
1862. 
2. Condensed Table of Merchant Paddle Steamers, 
Table I. 
8. Condensed Table of Merchant Screw Steamers. Table II. 
4. Condensed Tables of Men-of-war, forming four groups. 
Tables III., 1V., V., and VL 
Summary of Tables, as published in the years 1857-62. 
“1857, Appendix A.— Tabular comparison, the old, the 
present, and proposed measurement for tonnage; an analysis 
of ships and steamers, their proportions, displacement, 
weight, and resistance ; engines and steam-power, and result, 
of speed realised.” 





* British Association, 1867, Section G._ 


between Holyhead gnd Kingstown, under certain conditions 
taken at standard tests.” 


“1858, Appendix II.—Table showing the difference 


toalferd a settlement of the question of | the «tons weight’ of cargo actually carried in the trade and 
| navigation of the United Kingdom with forei 


Much interest is attached to this} which exists between the ‘register tonnage’ of vessels, and 


n countries 
| and ‘British possessions in. 1852, 1853, 1854, and 1855, 
| deduced frotm rétirns of the Board of Trade.” 

This Tabldé gives the imports and exports during the above 
| years of tons: weight carried ‘from_and to the following 
| countries; Russia, Sweden and Norway, Prussia, France, 
Holland, Austria, Greece, Turkey, and many others. 

| “1859, Appendix V., Table: 1.—Return of the perform- 
| ance of the .Chesterand Holyhead Company’s steam-vessels, 
under trial for a standard test.” 

These Tables give the consumption of ‘coal and indicated 
horse power for a certain speed of ship. The quantities of 
the Telegraph have been repeated in another Table, and 
will be found in the condensed) Tables of this report, with 
the same indicated horse power, Of the otlier three steamers, 
| the performances have been given in this report under 
| ordinary circumstances. 

“Appendix V., Table II.—Copy of a return laid before a 
| Select Committee of the House of Commons. See Blue- 
Book on Dublin and Holyhead Mail Service, 1853, Appen- 
dix, p. 176. , A return of the speed and consumption of fuel 
| of the steamboats under regulated conditions of time, pres- 
sufe, and expansion, forthe undermentioned periods.” 

This Table contains the same ships as Table L, Appendix 
V., giving a time of passage, average rate of speed, weight 
on safety-valves, proportion of steam in cylinders, and the 
total consumption of coals. 

“ Appendix V., Table I1I.—Chester and Holyhead ' Rail- 
way, Steamboat Department, 1857. <A return of the speed 

} and consumption of coal, under regulated conditions of time, 
pressure, and expansion, for the undermentioned period 
(namely, three months, from January 1 to March 31, 1857).” 

“ Appendix V., Table [V.—Chester and Holyhead Rail- 
way, Steamboat Department. A return of the speed and 
| consumption of coal of the steamboats, under regulated 
conditions of time, pressure, and expansion, for the under- 
mentioned period (namely, from April 1 to June 30, 1857).” 

“ Appendix V,, Table V.—Chester and Holyhead Rail- 
way, Steamboat Department. A return of the speed and 
consumption of coal of the steamboats, under regulated eon- 
ditions of time, pressure, and expansion, for the under- 
mentioned period (namely, from July 1 to September 30, 
1857).” 
| “Appendix V., Table VI.—A return of the speed and 

consumption of coal of the steamboats, under regulated con- 

ditions of time, pressure, and expansion, for the under- 
mentioned period (namely, from October 1 to December 31, 
1857).” 

“ Appendix V., Table VII.—Chester and Holyhead Rail- 
| way, Steamboat Department. A return of the speed and 
| consumption of coal of the steamboats, under regulated 

conditions of time, pressure, and expansion, for the under- 
|mentioned period (namely, from January 1 to March 31, 
1858),” 

“ Appendix V., Table VIII.—Chester and Holyhead Rail- 
way, Steamboat Department. A return of the speed and 
consumption of coal of the express and cargo boats, under 
regulated conditions of time, pressure, and expansion, for 
the undermentioned period (namely, from April 1 to June 
30, 1858).” 

“ Appendix V., Table IX.—Chester and Holyhead Rail- 
| way, Steamboat Department. A return of the speed and 
consumption of coal of the express and cargo boats, under 
regulated conditions of time, pressure, and expansion, for 
the undermentioned period (namely, from July 1 to Sep- 
} tember 30, 1858).” 

“Appendix V., Table X.—Chester and Holyhead Rail- 
way, Steamboat Department. A return of the speed and 
consumption of coal of the express and cargo boats, under 
regulated conditions of time, pressure, and expansion, for 
| the undermentioned period (namely, from October 1 to De- 

cember 31, 1848).” 

| “Appendix V., Table XI.—Chester and Holyhead Rail- 
| way, Steamboat Department. Consumption of coal for the 
six months ending June 30, 1858).” 

“Appendix V., Table XII.—Chester and Holyhead Rail- 
way, Steamboat Department. Consumption of coal for the 
six months ending June 30, 1858.” 

“Appendix V., Table XIII.—A return showing the 
number of years run before the Anglia, Cambria, Scotia, and 
Hibernia had new boilers; number of miles run, and con- 
sumption of coal per mile, with and without raising steam, 
banking fires, lying at Kingstown and Holyhead; steam 
pressure in boilers.” 

“ Appendix V., Table XIV.—Chester and Holyhead Rail- 
| ieee Steamboat Department. A return of passages made 
by the steamboats in 34 hours,” &c. 

This is only a return of two steamers, the Anglia and the 
Scotia, and only giving on two journeys the highest and 
lowest steam-gauge in the cylinder, and the expansion pro- 
portion in the cylinder. 




















“ Appendix V., Table XV.—Chester and Holyhead Rail- 
way, Stezmboat Department. Mileage run, and expenses 
per mile, of the passenger boats in the years 1849 and 1856, 
1857, 1858.” 

“ Appendix VII., Table I.—Result of experiments with 
the yacht Undine, July 6,.1858, on the measured mile at 
Greenhithe.” / 

** Appendix VIL,jPable I1.—Result of experiments with 
the yacht Undine, July 29 and 30,'1858.” 

“ Appendix VIL, Table II1I.—Result of experiments with 
the yacht Undine, )October 26, 27, and 28, 1858.” 

** Appendix VII, Table IV.—Experiments with the 
yacht Erminia, 12th October, 1858, in Stokes Bay.” 

This Table does not give indicated horse power nor dis- 
placement. 

“1860, Appendix I., Table I.—Table showing the re- 
sults of performances at sea, and on the measured mile, of 
seventeen vessels of the Royal Navy, of twenty-two vessels 
in the Merchant Service, and of two vessels of the United 
States Navy ; together with the particulars of their ma- 
chinery.” 

This Table contains data of the Chester and Holyhead 
Railway boats, as mentioned in former reports ; the quan- 
tities therefore given in this Table have been selected for 
this report. But in taking the dimeusions of the ships, 
former printed Tables have been compared in order to be 
correct. 

“ Appendix I., Table II.—Results of performances of the 
steam-ships, in, the service of the Messageries Impériales 
of France during the year 1858.” 

It is to be regretted that no dimensions whatever of these 
ships have been given; they have therefore been left out of 
this report. 

“ Appendix II., Table I.—Chester and Holyhead Rail- 
way, Steamboat Department. A return of the speed and 
consumption of coal of the. express and cargo boats, under 
regulated conditions of time, pressure, and expansion, for 
the undermentioned period (namely, from January 1 to 
December 31, 1859).” 

“ Appendix II., Table II.—Chester and Holyhead Rail- 
way, Steamboat Departinent. Chester and Holyhead steam- 
boat’s consumption of coal for the six months ending 30th 
June, 1859.” 

“ Appendix II., Table III.—Chester and Holyhead Rail- 
way, Steamboat Department. Chester and Holyhead steam- 
boats’ consumption of coal for the six months ending 31st 
December, 1859.” 

Tables II. and ILI., Appendix II., are a repetition of 
what has already been given in Table L, Appendix IL, 
with the exception of the total consumption of coal for the 
six months, which may be found, however, by multiplying 
the coals consumed per trip by the number of trips. They 
contain eight ships, the Anglia, Cambria, Scotia, Telegraph, 
Hibernia, Hercules, Ocean, Sea Nymph. 

“ Appendix IV.—Tables showing the ratios between the 
indicated horse power and the grate, the tube, the other 
heating and total ‘heating surfaces, and the indicated horse 
power; also between the grate and heating surfaces and 
between the indicated horse power and the coal consumed.” 

This Table contains two ships of the United States Navy, 
the same as have been mentioned in Appendix I., Table 1, 
nineteen yessels of the Royal Navy, whose quantities also 
are mentioned in other Tables, and nineteen vessels of the 
Merchant Service, among whom are the Anglia, Cambria, 
Scotia, Telegraph. 

“Appendix V.—Description of the hull, engines, and 
boilers of the United States sloop Wyoming. Table L 
Performance of United States steam-sloop Wyoming under 
steam alone. Table II. Performance of United States steam- 
sloop Wyoming under steam and sail.” 

“ Supplementary Appendix.—Table showing the trial 
performance of the steam-vessels Lima and Bogota when 
titted with single-cylinder engines, and after being refitted 
with double-cylinder engines. Also the sea performances 
of the same vessels under both these conditions of ma- 
chinery, and on the same service.” 

This ‘Table has also been embodied in Table II. of printed 
report, 1861. 

“1861. Table I.—Return of performance of H.M. 
vessels, furnished by the Admiralty.” 

“Table L.—Showing the results of the performance of 
six of H.M., vessels under various circumstances.” : 

Of these six vessels, namely, the Chesapeake, the trial 
under steam has been returned in this report. The Flying 
Fish—of the three trials no indicated horse power has been 
given, one trial only giving the displacement, but not the 
speed, they have therefore been left out of this report. The 
St. George—the trial under steam alone has been returned 
in this report; and of the Clio and Sphinx no actual 
measurements of ship are given, they have therefore not 
been returned in this report. 

With regard to Table I. of the James Watt, no speed 
was given; of the Virago no speed was given ; the Hydra 
—this vessel made two trials, of which the first the speed 
was not to be depended on, and in the second the indicated 
horse power was not returned, The Centaur—no spee 
given. The Industry—no area of midship section nor dis- 
The Diadem—six trials have been re- 
screw, and four with Griffiths’s 
he 16th of April, 1858, 
As a comparison, there 
mances of this 





placement given. 
turned, two with common 
screw ; the first of these trials, of t 
has been repeated in later Tables. 

are given in this report two results of perfor’ 
vessel in the condensed Tables, one with the common screw 





and one with Grifliths’s screw, and inserted these quantities 
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in their place, according to their speed and displacement. 
Of the Flying Fish a number of trials have been given in 
different Tables ; but the trial with the common screw has 
been reported in the condensed Tables. Of the Marlboro’, 
the trial of June 2, 1858, has been repeated in later Tables, 
and will also be found in the condensed Tables, where the 
quantities of the boilers are mentioned. Of the Bullfinch, 
seven trials are recorded with different propellers ; the trial 
of the 20th of March, 1858, has been returned in this re- 
port. The Doris, of the seven trials here given, the latest 
of June 3, 1859, with Griffiths’s screw, has been repeated in 
later Tables, and also given in the condensed Tables of this 
report. Of the Renown, the two trials of the 15th and 
16th of March, 1858, have been repeated in later reported 
Tables. The quantities of these trials will also be found in 
this report, because they are the results under the same 
conditions of draught of water and displacement. ‘Tables I. 
and IL. have been separately condensed, because of the 
quantities of the boilers being there mentioned. 

“ Table I1I.—Performance of H.M.S. Victor Emmanuel 
at sea.” 

“Table IV.—Return of seven trials on the measured mile 
in Stokes’ Pay of H.M.S. Victor Emmanuel.” 

“Table V.—Return showing the results of performance 
of eighteen vessels in the merchant service under various 
conditions.” 

It is from this Table that most of the quantities have been 
reported. 

“Table VI.—Chester and Holyhead Railway, Steamboat 
Department. <A return of the speed and consumption of 
coal of the express and cargo boats, under regulated condi- 
tions of time, pressure, and expansion for the undermentioned 
period (namely, from the 1st January to 31st March, 
1860).” : 

“Table VII.—Chester and Holyhead Railway, Steam- 
boats. Consumption of coal for the twelve months ending 
December 31, 1860.” 

“Table VIII.—City of Dublin Steam Packet Company. 
A return of the average time of passage and consumption of 
coal of the mail steamers for six months, ending June 30, 
1860.” 

“Table IX.—City of Dublin Steam Packet Company. 
A return of the average time of passage and consumption of 
coal of the mail steamers for three months, ending Septem- 
ber 30, 1860.” 

“Table X.—Résultats de la navigation des paquebots des 
services maritimes des Messageries Impériales pendant 
Yannée 1859.” 

No dimensions of these ships have been given, and have 
therefore been left out of this Report. 

“Table X1.—Résultats de la navigation des paquebots 
des services maritimes des Messageries Impériales pendant 
l'année 2160.” 

Of these ships also no dimensions have been given, and 

ave therefore been left out of this Report. 

“ Appendix, Table XII.—Return of the average passages 
of mail packets, and consumption of coal for six months, 
ending 31st March, 1861.” 

“ Appendix, Table XIII.—Steamship Leinster, on trial 
from Holyhead to Kingstown, April 4, 1861.” 

“ Appendix, Table XIV.—Steamship Ulster, on trial from 
Kingstown to Holyhead, April 5, 1861.” 

Of these trials the ship’s draught of water nor displace- 
ment have been recorded. 

“1862. Table II.—Return of -the particulars of the 
dimensions of twenty vessels in H.M.’s Navy, with the 
results of their trials upon completion for service.” 

The major part of this Table had been repeated in Table VI. 
of this volume, and those that have not, such as the Race- 
horse, Adventure, Dart, Glasgow, Orpheus, Octavia, War- 
rior, and Bacchante, no area of midship section nor displace- 
ment has been recorded. 

“Table I1I.—Results of the performances at sea, and 
when on trials of H.M.S. Colossus, St. George, and 
Arrogant.” 

Of these steamers also no area of midship section, dis- 
placement, nor indicated horse power has been recorded, 

“Table IV.—Results of the trials of H.M. screw-ships, 
officially tabulated by the Admiralty in 1850.” 

“Table V.—Results of the trials of H.M. screw-ships, 
officially tabulated by the Admiralty in 1856.” 

“Table VI.—Results of the trials of H.M. screw-ships, 
officially tabulated by the Admiralty in 1861 (being a con- 
tinuation of Tables 1V. and V.). Steam Transport Service, 
Tables VII., VIII., IX., X., XL, XII, XIIL, XIV., XV., 
and XVI. (the last five Tables being summaries of the 
Tables VII. to XI.) show the results obtained from vessels 
employed in transport service during the latter part of the 
Russian war, showing the respective values of the several 
steamships, classified according to the nature of the employ- 
ment, or the special character of the duties required to be 
performed ; and giving, in addition, the cost of moving each 
ship 1000 miles,” &c. 

“Table XVII.—Royal (West India) Mail Packet Com- 
pany. Southampton to St. Thomas, distance 3622 miles.” 

“Table XVII. (continued).—Royal (West India) Mail 
Packet Company. St. Thomas to Southampton, distance 
3622 miles,” 

In these Tables, namely, Table XVII. and Table XVII. 
(continued), no draught of water nor area of midship section 
have been given ; these Tables give the speed of the ship 
and consumption of coals at that speed, under various con- 
ditions of the state of the hull of five steamers, viz., the 
Seine, Tasmanian, Atrato, Shannon, and La Plata. 


“Table XVIII.—Royal (West India) Mail Packet Com- 
pany. Summary made from the Tables of diagrams from 
indicator and working of the engines belonging to the 
various ships included in the return, furnished of the per- 
formances from Southampton to St. Thomas, between 
June 3, 1861, and June 17, 1862, as given in the preceding 
Tables.” 

“Table XVIII.a.—Table of diagrams from indicator and 
working of engines, showing the manner in which the sum- 
maries in the above Table are obtained.” 

In both Tables no particulars of ship are given. 

“ Table XIX.—Return of particulars of the dimensions 
of the Peninsular and Oriental Steam Navigation Company’s 
Steamship Moultan, with tabulated statement showing the 
results of her performance as compared with six other 
vessels in the same service.” 

“Table XX.—Table of results of the performances of 
sixty-eight vessels of the Imperial and Royal Austrian 
Lloyd's Steamship Company.” 

No particulars of ship nor indicated horse power has been 
returned in this Table. 

“Table XXI.—Table of experiments with H.M. gun- 
boat Stork.” 

No area of midship section nor displacement has been 
given. 

“Table XXIIL—Eight logs of voyages of the Great 
Eastern.” 

Of the eight logs only three are returned with the indi- 
cated horse power, and these two have been used in the con- 
densed Tables.” 

“Table XXIII.—Dimensions and abstract of perform- 
ances of the Pacific Steam Navigation Company’s new 
paddle-wheel steamships Peru and Talca.” 

No particulars of wheels nor immersion of floats have 
been returned. 

“Table XXIV.—Abstract log of, and notes upon, the 
performances of the African Royal Mail Company’s steam- 
ship M‘Gregor Laird.” 

“Table XX V.—Notes on the performance of the North 
German Lloyd’s Company’s steamship Hansa.” 

“Table XXVI.—Log of the Earl of Durham’s sailing 
yacht Beatrix, on her recent Mediterranean voyage.” 

This forms the summary of all the Tables published up 
to 1862, and the following has been the method adopted by 
the committee in condensing the Tables: 

1. All results belonging to any special theory, and all 
quantities calculated approximately by inference, or ascer- 
tained otherwise than by direct measurement, to be excluded 
irom the condensed Tables. 

2. Vessels for which any of the essential data (marked E 
in the annexed Table) are wanting to be excluded, 

3. The remaining vessels to be divided into groups, 
according to their speed on trial; for example, 


Group 1, between 5 and 7 knots. 
9 


” ” ” 


11 


3 
i 
on 


” 
4 a 

» 5 » 138,15 ,, 
6, » 15,17 , 

» 7, above 17 knots. 

4. Groups that are very numerous to be divided into 

subgroups, according to displacement, viz. : 
Subgroup A, below 125 tons 
” B, between 125 and 250 tons 
% C, iri, Oe ee oe 
de D, » 500 ,, 1000 
se 4, » 1000 ,, 2000 
os Be » S000. 40s 
» G,  , 4000 ,, 8000 ,, 
5 4, » 8000 ,,16000 ,, 
“ I, above 16000. 

5. Results of trials at low speeds, or “ half-boiler power,” 
to be placed in the group proper to the speed. 

6. In the following sketch of the arrangement of a table, 
each vessel of a group or subgroup occupies a column, and 
the several data for each vessel appear in a series of lines. 
The data consists of twelve essential items marked E (with- 
out which no vessel should be admitted) and twenty-one 
others, making thirty-three in all; so that pages of about 
forty lines will hold the tables, which may thus be printed 
in octavo. . 

7. Where trials of performance under sail haye been re- 
corded, supplementary tables may be added. 


~ 
— 
_ 


Proposed arrangement of Table for a given group or subgroup. 
Group No. . . . , speed between... and... knots. 
Subgroup No. . . . , displacement between ... and... 

tons. 

1, E. Name of vessel (or reference numbers) | | | . 
DIMENSIONS. 


E. Length on loadwater-line, in feet. 
" of forebody. 
pa middlebody. 
- afterbody. 


E. Breadth, extreme immersed, in feet. 
E. Depth of immersion, mean, in feet. 
Immersed midship section in square feet. 
E. Displacement, tons of 35 cubic feet. 
10. Mean immersed girth, feet (from actual measure- 
ment, and not otherwise). 
11. Material and state of skin. 
12. Co-efficient of fineness of water-lines, displacement 


SWISH P we 





+ (Lx @). 


PROPELLER. : 

18. E. Description (paddle, common or feathering, screw, 
Smith’s, Woodcroft’s, Mangin’s, Griffith’s, &., 
jet propellers). 

14. E. Radius (for common paddles to outer edge; for 
feathering paddles, to journals; for screw, to 
tips of blades) in feet. 

15. Number of blades or paddles, 

16. E. Pitch of screw (if not uniform, state extreme and 
mean pitches), in feet. 

17. Aggregate mean length of screw blades (along axis). 

18. Immersion (of upper and lower edges of paddle or 
screw), in feet. . 

19. Area (pair of paddles; screw disc, deducting boss; 
pair of jet nozzles), in square feet. 

20. E. Speed of vessel in knots (of 6076 ft.). 

21. Speed of propellers (measured for common paddles at 
outer circumference, feathering paddles at jour- 
nals; screw, mean pitch X revolutions), in 
knots, 

ENGINES. 

22. Description (single, double, treble; single cylindered, 
double cylindered; condensing, non-cunden- 
sing, geared, not geared, &c.). 

23. Final volume of steam per revolution of propeller, in 
cubic feet. 

24. Steam cut off at (decimals of final volume). 

25. E. Revolutions of propeller per minute, (paddle or 
screw). 

26. Steam effective pressure, lb. per inch. 

27. E, Indicated horse power. 

Borters, 

28. Total capacity, in cubic feet. 

29. Heating surface, in square feet. 

30. Firegrate area, in square feet (including dead-plate 
and bars). 

31. Pressure during trial (lb. on the square inch). 

32. E. Fuel consumed; description and weight, in lb. per 
hour, 

83. Remarks and cross references. 

So far as it was possible, the above arrangement has been 
followed up and carried out; but a quantity of the items 
mentioned have never been returned in the printed Tabless 
Such items were therefore cancelled. Further, all quantities 
that had to be calculated, such as the coefficient of finenes. 
of water-line, speed of propellers, area of a pair of floats, 
when they were not given in the printed Reports, have been 
omitted from the condensed Tables, and other quantities 
inserted in their stead, such as diameter and number of 
cylinders, length of stroke, speed of piston in feet per minute, 
&c., which of all ships nearly have been returned. 
Paddle-steamers, screw-steamers, and men-of-war have 
been separately condensed, and grouped according to speed 
and displacement. 

In condensing the Tables of the men-of-war ships, there 

are vessels of which some nineteen trials were returned. The 

mean of the majority of trials with the same draught and 
the same propeller have been returned in this Report. 

Vessels of which the logs were given separately, such as 
the Victor Emmanuel, Wyoming, Macgregor Laird, Great 
Eastern, have been placed in the condensed Tables according 
to their speed and displacement. 

The material and state of skin have but once been re- 
turned, and only of five ships; but no mention was made in 
those Tables of area of midship section and other essential 
data for analysation, that item has therefore been left out of 
the condensed Tables. 

The diameter of the paddle-wheel, as given in the con- 
densed Tables, is the diameter as returned in the printed 
Reports, and must not be confounded with the effective dia- 
meter of the wheel. In only a few caess the effective dia- 
meter has been returned, and upon these quantities even very 
small dependence can be placed. For example, in Table V., 
Report 1861, the diameter of paddle-wheel of the Delta is 
26ft., and the effective diameter is given as 22ft.; the 
Lima has the same diameter of wheel, but the effective dia- 
meter is given as 25.16ft. Both are feathering wheels, 
and there is only a difference of 1.5 ft. in the width of the 
float, the Delta having a float 4.5 ft. broad, and the Lima a 
float of 8 ft. broad. 

The depth of immersion on trial means the immersion of 
the bottom of the float beneath the surface of the water. 

Steam cut off at (dimensions of final volume) this quan- 
tity has very seldom been returned, and has therefore been 
omitted from these Tables. 

Instead of effective pressure of steam, the pressure of 
steam in the cylinder, the pressure from the vacunm, and 
the pressure in the boilers are here given as they have been 
returned in former Reports. 

All vessels of which the indicated horse-power, displace- 
ment, or any of the essential data were not returned, have 
been left out of this Report. For. example, of the Oneida 
no displacement was returned; of the Erminia, no length 
and breadth of ship; of the Emerald, no length, breadth, 
nor area of midship section; of the Candia, no area of 
midship section; of the Nubia, no draught of water, nor 
area of midship section, &c. Nor could these quantities be 
ascertained, there being no lines of any ship in hand, 

When the condensed Tables were finished, it was intended 
to give a theoretical discussion of the ships according to 
the different rnethods of the following gentlemen: J. Scott 
Russell, Esq.; W. J. Macquorn Rankine, Esq.; J. R. 
Napier, Esq.; and T. Hawksley, Esq. ; but it is proposed to 
make that a separate and subsequent operation. 
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Taste I.—-MERCHANT PADDLE STEAMERS. 

















Groups of Speed 


4 
Between 11 and 13 knots. 











Subgroups of Displacement... 


Dz. 
Between 500 and 1000 tons. 


E. 
Between 1000 and 2000 tons. 




























Cambria. 





Lima. 





Lima, 


























Name of Vessel 
(|F= 

Length, in feet... ove eo eee 284 187.83 } — 210 
Breadth, in feet on 40.5 26.16 32 
Mean draft of water, in feet... x 19,09 9 745 
Area of immersed midp. sec., sq. ft. os 186.25 214 
Displacement, in tons Mt 85 cubic ft. 8809 620 820 
Mean immersed girth, in feet ese ae ose 31.43 
Material and state of skin... .. we Iron painted ; 

ENGIngs, clean. 
Description eco «.| Side lever. |Pat. doub. cyl.| Double ean. 
Number of cylinders... <..  ... 2 4 
Diameter of cylinder, ininches ... 103 48.5 {iss 76. 5 
Length of stroke, infeet  .., 9 4.5 at rH} 
Number of revolutions per minute... 12.31 25 
Nominal horse power... ove Pa 876 330.52 
Indicated horse power oe 816.07 744 
Pressure of stsam in boiler, in Ib. 14.82 14 25 
Pressure of steam in cylinder, in Ib. ove 8.9 19 
Pressure from vacuum ‘a e ia 11.12 ese 

Proreccer. 

Description... eee ove Radial fixed. |Mod. Morgan's} Feathering. 
Diameter, in feet on os 36 24.5. 20.5 
Length of die, in feet .., 10.5 9.5 7 
Breadth of paddle, in feet . 3.16 3.67 3 
Number of paddies... eco 28 12 ll 
Depth of immersion, in feet .. ose 5.16 ee 
Speed of vessel, in nautical miles... 10.79 12.96 12 

Boitenrs, 
Description... ove ove «| Tubular. Tubular. eee 
Length, in feet... ove ove eee 22.5. 17 

14 

Breadth, in feet {itt 11 ' 
Depth, in feet... ss. sss {ike 
Steam-room, in cubic feet ... 4240 300 ese 
Water-room, in cubic feet ... 5125 ons soa 
Number of furnaces .., 24 12 oe 
Number of boilers... 4 2 oe 
Grate surface, in square feet. 616 160 100 
Total heating surface, 16947 4508.44 Sa 
Consumption of coals, ‘in lb., "pr. hr. 8149 5580 2206 

Weients. 
Total of engines, in tons... 495.5 210 with boilrs. 
Each whee ooo ~ eco 37.5 22 oe 
Boilers without water _. one ou 219 40.97 
Water in boilers eee ose o 131 35 
Reference to Report ... o 1860 1860 1860 
By whom supplied .., way MailCo.; Admiral Dr. Rankine. 

| Moorsom, 


sdollerate wind Fair wind; 
; and tide, fair tide; mo- 


Remarks 





derate sea. 





197.75 
26.16 
8.87 


201.1 
840 


Side lever. 
2 


73.5 


23 
392. 10 


Tubular. 


10.5 
9.75 


1860 & 1861 


Wind light. 





237 


26.16 
9.31 


980 


Side lever. 
2 


73.5 


5 
20.25 
392.10 
837.34 

4 
5.65 
10.44 


Common. 





5241 
117 
11.95 
83 
63 
1860 & 1861 


Moder. breeze ; 
variable tide; 





comparatively 
emeooth sea. 








light head _ no sea, 


Lgt. hd. wind ; Light wind; al- 
variable tide; ternate tide ; 














232 232 251 251 250 
29 29 30 30 30 
11.12 11.67 11.5 12.15 11.91 
280 308 302 321 302 
1150 1220 1345 ove 1410 
Pat. a cyl.| Pat. om cyl. om, cyl Side ome. Pat. om cyl. 
2 of 90 333 2 of 90) 73 {20890} 
— 2 of 52 2 of 526 e ——s 
5 
Pt 24 22.5 2 
320 320 320 400 320 
1050 800 1160 1300 1100 
26 22 26 16.5 26 
23 16 21 12.5 23 
9.5 ll ll 115 10 
Feathering. | Feathering. | Feathering. Ordinary. Feathering. 
26 26 26 26 26 
8.5 8.33 8.16 8.5 8.5 
3.08 3.16 e 3 25 3.08 
12 10 12 24 12 
4 3.5 4 ove 4 
12.9 11.53 12 13 12.5 
Tubular. Flue Tubular, Tubular. Tubular. 
superheated. 
12.5 ll 12.08 ll 12.5 
12.5 11 12.5 11 12.5 












Side lever. 
2 





250 
30 
















73 
6 







400 
1300 







12.50 

1L5 
Ordinary. 

27.5 


8.5 
2.5 
24 













12.75 
Tubular. 

















125 12.5 ll 12.5 ll 
1600 390 1600 1450 1600 1450 
2000 720 2000 2520 2000 2520 

6 6 6 12 6 12 

2 2 2 4 2 4 
140 130 136 252 ‘140 252 
3340 2530 3336 7655 3340 7652 
2240 2464 3024 6720 2240 6720 
220 200 220 220 220 220 

26 25 20 16 26 ll 

60 34 60 80 60 80 

40 36 40 70.5 40 70 

1860 & 1861 1860 1860 & 1861 1860 & 1861 1860 & 1861 1860 & 1861 
essrs. Ran- |Messrs. Ran- |Messrs. Ran- 
dolph & Elder.| dolph & Elder.) dolph & Elder. 
oo Wind abeam; 


variable tide ; 
short beam 
sea, 

































Groups of Speed 


5. 
Between 13 and 15 knots. 


6. 
Between 15 and 17 knots. 





































































































B. D. C. E 
E. F I . 
Subgroups of Displacement ++| Between 125 | Between 500 . Between 250/Betwn. 1000 
ps and 250 tons. |and 1000 tons. Between 1000 and 2000 tons. Between 2000 and 4000 tons. Above 16000 tons. and 500 tons. and 2000 tns. 
Name of Vessel eee exe Vulcan. | Scotia. | Telegraph. Mersey. Delta. Atrato. Shannon. | Paramatta. Great Eastern. John Penn. perenne 
F=80 F=330 F=172 
Length, in feet... on te } 160 192.57 243.8 254.42 308 336.5 330.13 329.42 M=120 >680 171.75 pi 
A=80 A-230 A=155 7 
Breadth, in feet eco 16.3 27 28.16 30 35.25 40.92 4t 43.75 82.5 18.75 35 
Mean draft of water, in feet.. 4.5 8.83 9.67 10.25 15 16.33 16.96 16.71 23.62 23.71] 23.60) 6.79 13,37 
Area of immersed midp. sec., * aa. ft. nian 188.78 224.7 261 400 ase 606 606.16 1678 seeks} 1676.35 99 330 
Displacement, in tons Mt 35 cubic ft. 140 680 1173 1300 2300 3034 3840 3862 20250 (20500 {20240 280 1815 
Mean immersed girth, in feet wai 14,75 eee eco as oe aa eco ioe 107.32; 107.50| 107.56 49.5 
Material and state of skin ... .-| Iron a. ans eee eee Iron painted, . si Iron painted 
clean, ° 
ENGINES. 
Description oe one ese Pat. doub. cyl.| Side om Oscillating. | Oscillating. | Side lever. | Side lever. | Double cyl. Oscillating. Oscillating. | Oscillating. 
Number of cylinders ... ees oe 4 2 2 2 2 4 4 2 2 
Diameter of cylinder, ininches .,. eee 52 17 25 60 72 96 97 68.125 74 46 96 
Length of stroke, infeet ... “ 4.5 5.5 5 7 9 9 9 14 4.16 7 
Number of revolutions per minute |. eve 24 25 30,25 25.5 14.8 19.075 17 10.95] 110.58 10.49 40 23.5 
Nominal horse power... - se 379.92 448 250 400 800 775 764 1000 150 750 
Indicated horse power ese 412 934.18 1165.98 1088 1624 2396.44 2928.5 3600 3411 3411 798 4160 
Pressure of steam in boiler, in Ib. ale 12 4 20 20 16 16 17.5 Average. 22 
Pressure of steam in cylinder, in Ib. ai 8.40 6.88 12.5 18.25 ons 15 11.2 20.5] 21 | 215 ‘din Mean 28.77 
Pressure from vacuum ove oe ous 10.84 10 60 8.6 ose eee 1L75 9.34 
PROPELLER. 
Description... «+»  e»| Feathering. |Mod. Morgan's)Mod. Morgan's} Featherjng. | Feathering.| Feathering. | Feathering.|Feathering.| Radial, fixed floats. | Feathering.| Feathering. 
Diameter, in feet ee eee 24.5 26.83 21.33 26 36.5 36 38.5 56 14.83 33 
Length of paddle, in feet eco a 10 i0 85 9.5 12 ll 12 13 7.16 12 
Breadth of paddle, in feet ... ia 3.67 4 3.42 4.5 4.5 45 4.5 3 2.92 4 
Number of paddies ... ns 12 4 12 12 15 15 15 30 10 14 
Depth of immersion, in feet... me ase 6 4.42 4 6.25 5.5 5.96 6.67 11.75 11.84} 11,77 0.83 6.25 
Speed of vessel, in nautical miles... 145 13.61 13.23 13.288 14.67 13.771 13.898 13.906 14.28 13.40] 13.13 15.3 16.28 
ILERS. 
Description a) meg al ins Tubular. Tubular. Tubular. {Lamb's pat. 2 Mult. tubes.| Tubular. Tubular. Tubular. Tubular. | Tubular. 
flue. 2 Sheet w. spce 
Length, in feet... as ae in 17.5 24 8.16 12 23 24.25 24.75 17.5 10.67 18.5 
Breadth, infect 4. ww 11.42 10.5 9.83 18.67 12.5 17.75 9.83 
Depth, infect... a. wes i 15.5 13.5 12 mst} = 13.75 145 115 
Steam-room, in cubic feet... .. - 325 406 1125 460 6392 307 5292 ond wn 3500 
Water-room,-in cubic feet ... mm in ane 1620 on ees 5250 6440 
Number of furnaces . ese eee eco 12 (C, 12 8 4 24 24 24 40 8 48 
Number of boilers... + eo ese 2 2 4 4 4 4 4 4 2 8 
Grate surface, in ogaae feet ead 186 166.25 178 - 520 567 594 ais 129 870 
Total heating surf ot 5390.91 8758.01 5407 sai 16894 18456 5407 a 3375 17670 
Consumption o of coals, in b.. pr. hr. a 6240 7800 ote eco . “- ee 12700 | 16150 | 11804 ane 22400 
Total of 17 fons oe e ooo eee ese 81 95 800 700 291 836 27 710 
Each wi ; me he - 23 13 14.5 38 77.5 69 185 8 60 
Boilers without water... ose 47,17 70 75 120 on 282 220 170 
39 45 fi re i ad 
1860 860 1862 
By . |Admiral Moor- , Napier & Sn, J. Scott Russell, and re- 
som. m. Buildg. Co. | Greenock. Glasgow. | Company. | sults of three logs. and Soi Watt 
Remarks oe oe: eee os Lt. wind; tide/Lt. wind; tide} Wind No.4; /Wind light, |Confused tide. pe ind - a Wind No. 8 ;| Against tide; 
partly favour-|partly favour- | ebb tide ; w. ble; tide & flood tide. | calm ses 
able. able. smooth sea. sea mod. 
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TaBLE II.—_MERCHANT SCREW STEAMERS. 




































































3. 4. 
Groups of Speed vee ove eee eee ove Between 9 and 11 knots, Between 11 and 13 knots. 
: A. Co. F. c. 
Subgroups of Displacement oe ae Under 125 tons, Between 250 and 500 tons. Between 2000 and 4000 tons. Betweén 250 and 500 tons. 
Name of Vessel ae ved Midge. Penelope. Undine. Lancefield. Macgregor Laird. Candia, San Carlos. Leonidas. 
- F =62 
Length in water-line, in feet wee 58.75 74.33 { — = } 125 {uz : 145 245 281 192 208 
is A=75 
Breadth (extreme), in feet , eee ove eee 12.67 12.75 25 23 38.9 30 29,12 ' 
Mean draft of water, in feet a 4 4.08 10.16 8 17.16 18.75 11.83 71.76 
‘Area of immersed midship section, square feet 40 32 154.33 187 440 + 260 Bea 
Displacement, in tons of 35 cubic feet .., o 45 46.5 294 359 2035 2520 700 810 
Mean immersed girth, in feet ose ove eve . ee 37.84 27.64 ee ee pe <i 
Material and state —_ ee ae ce oo * Iron painted. Iron painted, eo ee ae ‘a 
NGINES. 
Description ©... _ a one on Inverted. High pres. inver. | Inverted direct. Inverted. Inverted geared. Trunk, Patent doubl. cyl. | Vert, invert, cyl. 
Number of cylinders ... oe eve oe 1 2 ee 2 2 2 4 2 
Diameter of cylinders, eee. as aad 16 115 24 28 62 70.75 53 and 31 40 
Length of stroke, in feet... eee 1.33 1 1. 2.5 3.16 2.92 2.5 . 
Number of revolutions, per minute of. k. 160 + 101.74 84 34,9 es 47.5 78 
Nominal horse power one eco ove ons 25 20 50 50 200 120 100 
Indicated horse power eo ee 100 93 157,09 200 550 1415 500 340 
Pressure of steam in the boilers, in lb. :.. eco 60 45 15.8 én Average. aie 50 we 
Pressure of steam in the cylinder, in Ib.,,, eee oe ee 12.29 ee 28 Ib, } ee 47 11.45 
Pressure from vacuum oe ove oe eee om oe oe es ll 
PROPELLER. 
Description... ose one exe ove ese 4 oe PA Gaining pitch. 
Diameter, in feet eee ooo eee eve oe 4.67 4.25 783 8 9 15.5 10.5 8.83 
Pitch, in feet ... Sr 9 10.5 11,25 16 to 17 oe 20 13.33 18 
Length in line of shaft on exe eve ose 15 67 1.33 ee ee 3.33 Vesteite, 1,83 
Number of blades_.., sn ove one ee 3 3 es 3 +e 2 3 
Boss, diameter in feet ie eco on oss 96x 1.16 71 1.25 os - 2.2 3s 2 
Depth of immersion at bottom .., eee 5.24 4.67 9 50 10 oe oe il 8.08 
Speed of vessel, in nautical miles per hour ;. 10.53 10.85 9.26 9.6 9.5 9.26 11.75 117 
Number of rev olutions, per minute “ae os 160 146 101.74 84 oe 36 48 78 
Borers. 
a met ee Tubular. Tubular. Chamb, 2, upright Tubular. Lamb’s patent. Spiral flue. Tubular. 
water tubes, 
Length, in feet.., dhe ons ese ose oad 9 8.06 12.25 9 ee 15,5 12.5 9.5 
Breadth, in feet OS ae eee eee 6.57 5.25 8 13 +s 9.5 24 7.61 
Height, in feet ., ose ose ose es eee 6.57 5.25 9 13 o 13 ee 11.42 
Steam-room, in “cubic feet ... ony eco o 70 38.05 456 ee ee 6 750 225 
Water-room, in cubic feet .., aa pam oe 140 86,45 pa me ee jan 800 4460 
Number of furnaces , ae ooo one “ 1 1 4 ee 16 1 4 
Number of boilers eos eee o 1 1 1 1 2 4 1 2 
Grate surface, in square feet. s,s aes 19.8 13.062 45.17 48 96 286 76 70 
Total heating surface, in square feet... ove 326.8 311.302 989.17 1278 4200 7922 2276 2274 
Consumption of coals, in Ib. perhour ... ss 280 336 eo 672 oo oe 1176 1204 
WEIGHTS. 
Total of engines, intons .., ose on - 2.5 2.7 10.3 ss +e ee 70 24 
Total of boilers, intons ... ose ose eos 5.5 3.9 17.75 ‘ ee ee 55 23 
Total of water in boilers - os eo 5.75 2.5 6.5 én pe eo 27 21 
Propeller ae est ° one - 25 15 85 ze " ee 16 1.85 
Reference to Reports... am ° - eee 1861 1861 1859 and 1860 1861 1862 1861 1860 1861 
By whom supplied .., ie - eee t«|J. W. Dudgeon. |Messrs. Morrison |Dukeof Sutherland|Professor J. M. Royal African Mail| Messrs. Rennie Messrs. Randolph | Morrison and Co. 
and Co. & J. Scott Russell.| Rankine. Company. and Son. and Elder. 
Remarks oe one oe oe ~— ese Galle N.E.; heavy |Moderate wind; no os Moderate sea; ee oe ee Topsail breeze ; 
head- and beam- | sea; with and quarter ebb; moderate swell ; 
Bea. against tide. favourable tide. last of flood; first 
of ebb. 
4. 5. 
Groups of Speed i Between 11 and 13 knots. Between 13 and 15 knots. 
; ©. D. an. ee D. 
Subgroups of Displacement... —«.« ° Between 250 and 500 tons, Between 500 and 1000 tons. a Between 500 and 1000 tons. 
Name of Vessel ae ae ae ae Guayaquil. | Mavrocordato. Colombo. | Pera. Thunder. Ceylon, |Tasmanian, Great Eastern. 
. F=158 F=140 °. 
Length in water-line, in feet ae aes ows 195 221 313 { ye 22} 300 240 f + be 100} 300 352 Me ye 
Breadth (extreme), in feet .., eco eco ond 30 82.75 37.25 42.08 30 4l 39 
Mean draft of water, infeet ... 11.71 15.75 18.25 18.25 14 18.25 19.08 ‘ | 3. 7 | 23,60 
Area of immersed midship section, square feet 260 444 518 592 342 582 577 1678 1685.42 | 1676.35 
Displacement, in tons of 35 cubic feet ... eee 840 19€3 2487 2972 1000 2940 3375 20250 20500 20240 
Mean immersed girth, in feet =. ae ws . oe we 58 os 61 pe 107.32 107.60} 107.56 
Material and state of skin . se ee hae os = ‘ Iron painted. os és * Iron pain 
ENGINES. 
Description .. ss ass aes eee Patt, double cyl.| Vert. inv. cyl. | Beam geared. Trunk. Vertical dir. Inv. dir, Trunk inverted, Horizontal direct. 
Number of cylinders :.. eee -~ 4 2 2 2 2 2 3 4 
Diameter of cylinders, ininches ... 53 and 31 48 72 70.75 55 72 68 = 
Length of stroke, in feet... * eon 3 2.5 5.6 4 3 3 3.5 
Number of revolutions, per minute . wad 50 49 26 82.5 56.6 61,3 52 38 58 it 45 36.85 
Nominal horse power ove * “ 120 150 450 450 210 450 550 
Indicated horse power i. 4 - 1528 , 1414 - a a 4886 
Pressure of steam in the ers, n o y 18.25 ee 2 
Pressure of steam in the cylinder, in Ib. ads 46 aa 218 oh 13 Hei 10 55 { ™ Avergo ee * <2 io } 
Pressure from vacuum oes eee ooo oo 12 ee ps os 12 ee 12.75 
PROPELLER. 
Description... on oe one 
Diameter, in feet eee ose oe . eee 10.5 14.75 15 15.5 15 16.5 17.83 24 
Pitch, in feet ... ae! Cad > cheese 2 12 17 18 21 21 24 33.5 44 
Length in line of shaft 4. 0, tue we 2.5 2.16 3.61 3.67 4 4 3.75 
Number of blades... sw a 2 3 3 3 2 3 3 4 
Boss, diameter in feet ine . 1.67 2.25 ee 2.16 2 om 5 
Depth of immersion at bottom oo 11 15.75 18 Pa, 15.67 ee 19.25 
S of vessel in nautical miles, per hour “ia 12 11.19 12.46 12.556 14.5 13,34 14.25 14.28 13.4 13.13 
umber of revolutions, per minute “a 104 49 78 65 66.5 613 52 38.58 37.45 86.35 
ILERS. 
Description .., +» s» + oe eve] Pat, spiral flue Tubular. {Lamb's sht. flue.) Lamb's patent, Tubular. |Lamb’s sht. flue) Tubular. Tubular, 
Sa ea ae 12 9.5 16 17 17.5 and 21 18 .< is ie 18.5 
Breadth, in feet a a ae 12 11.83 10 9 9.16 10 17.5 
Height, in feet... oe eee ose eee ove 24 13.29 17 12 15 4 rt 14 
Steam-room, in “cubic feet exe one eee ood 1000 415 2250 a 780 oe 3957 
Water-room, in cubic feet .., eos ose oe 1200 1165.4 ee ee 1714 ee 9375 
Number of furnaces ... pm one ee a 1 6 16 16 8 20 26 72 
Number of boilers... “es (a 1 2 4 4 2 4 6 6 
Grate surface, in square feet eee _ ° 74 111.3 340 327 214.6 450 510 
Total heating surface, in square feet... os 2274 3543.4 8992 8839 4796 12058 
Consumption of coals, inlb.perhour .,  ... 1120 2128 4054 fi 1456 a 8400 15859] 16161 | 14186 
WEIGHTS. : 
Total of engines, in tons... one eco ood 70 61 263 aa 96 an 390 
Total of boilers, in toms... su ove awe 30 42 119 és 56 136 201 500 
Total of waterin boilers .., -_ “ ove 25 26.42 101 oe 49 64 150 
Propeller om a -— mm ae 2.3 4.15 8 de 4 7 14 36 
Reference to Reports, =... |. .. . 1861 1861 1861 1861 1861 1861 1860 1862 
By whom supplied .., ... se ss» ove] West India, Mail co mem P.&0.Co. |Messrs. Rennie |J, W. Dudgeon, |Messrs. Hum- {Messrs. A. and J.|J_. Scott Russell and logs of G. E. 
Company. y Son. phrys & Tenant,| Inglis, Glasgow. 
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Taste IIl.—MEN-OF-WAR (Gaovr 1). 





Groups of a Speed 


a 
From 5 to 7 knots. 





B. 


Subgroups of Displacement 


toas. 


Between | D. 
**/125& 250) Between 500 and 1000 tons. 


E. 
Between 1000 and 2000 tons. 


F. 
Between 2000 and 4000 tons. 





Name of Vessel ... 


Minx. 


Plumper. 


Wasp. 


Cruiser. 


Meteor. 


Glatton. 


Massa- 
chusetts. 


| Amphion 


Cornwallis. 


| Hastings. 


Blenheim 


Hawke. 


176.08 





Length in water-line, in feet ove 
Breadth (extreme), in feet oe 
Tonnage, builder's measurement 
Mean draft of water in feet 
Area of immersed miaship section, square ‘feet . 
Displacement, in tons of 35 cubic feet ... 


131.02 
we} 22,08 
+} 803 


59 


145 


4.16 | 


| 
| 


140 
27.5 

490 
12.58 

252 


EnNGrvgs. 
Description ove 
Number of cylinders 
Diameter of cylinders in inches eve 
Length of stroke, in feet . oe ove 
Number of revolutions per minute 
Weight per square inch on ree | in pounds 
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THE EBBW VALE IRONWORKS. 

Aurnouen not geographically within the princi- 
pality, but in Monmouthshire, the beautiful vale of the 
Ebbw is as thoroughly Welsh in its population and 
pursuits as any part of Glamorganshire. In its lovely 
scenery it far surpasses that of any of the narrower 
neighbouring valleys to the west, but is in its turn 
surpassed by other valleys to the east, that of Ponty- 
pool, the Wye, and so on to the great valley of the 
Severn itself. A stranger to the district, journeying 
for the first time above Crumlin—with its tremendous 
viaduct spanning the sky like a vast yct most delicate 
ivory carving, so unreal docs it seem in its aérial 
lightuess—would least expect to come upon iron- 
works and collieries at the single spot which appro- 

riates the name of the whole of the long valley— 
Ebbw Vale. . 

It is nearly a hundred and seventy years since 
Abraham Darby, a Quaker, commenced the founding 
of cast-iron pots in Bristol. He alterwards esta- 
blished the ironworks at Coalbrookdale, his grandson 
erected there the first cast-iron bridge ever built, and 
his lineal descendant, bearing the same name, founded 
the Ebbw Vale Iron Company, which, although no 
single one of its many separate establishments 1s the 
largest of its kind in England, is, nevertheless, the 
largest iron-making firm in Christendom. It has 
furnaces and mines miles and miles away from Ebbw 
Vale. Indeed, at that particular part of the valley 
which bears this name there are but four blast-furnaces, 
although there are three more about a mile down the 
river, at a place named Victoria. ‘Then there are four, 
one of them the highest (72 ft. 3in.) in Wales, at 
Sirhowy, by Tredegar, three miles to the west, four 
more at Pontypool, and six at Abersychan, twelve 
miles off. There are thus twenty blast-furnaces be- 
longing to the company, and these made, in the year 
1865, a total cast of 165,812 tons of pig iron, while 
the mills turned out 100,066 tons of rails and finished 
iron, and the collieries brought to bank nearly a 
million tons of coal, or exactly 986,575 tons. 
Altogether, the company has employed 15,000 people. 
Since it was formed into a limited-liability under- 
taking, and its profits have been publicly reported, 
these have been returned, in one year, at nearly 
200,000/. Candour compels us to say that in this 
period of dulness the works are doing nothing like 
this, pecuniarily ; but iron-making has always been a 
speculative business, and its turn of luck must come 
again. 
The Ebbw Vale Company have large tracts of free- 
hold property underlied with iron-stone, and they 
have iron mines also in the Brendon hills, in Somer- 
setshire, whence is brought excellent spathose ores, 
white and brown, which make a pig from which good 
Bessemer steel may be made. With this ore the high 
furnace at Sirhowy, 72 ft. 3 in. high and 18 ft. in the 
boshes, makes 250 tons of pigs weekly. This ore is 
used ulso for fettling the puddling furnaces, all the 
cinder from which is calcined and returned to the 
blast furnaces, where its silica is corrected by the 
argilaceous ores of the Monmouthshire district. The 
furnaces at Ebbw Vale also make each 250 tons 
weekly, Unlike Dowlais and Rhymney, where raw 
coal is used in the blast furnaces, that of Ebbw Vale is 
so far bituminous as to require coking. 

The mechanical engineer has much to see at the 
company’s various works. Besides the remarkably 
fine fitting and smiths’ shops at Ebbw Vale, among 
the finest and best fitted with tools which we have 
seen anywhere, there is the largest blowing-engine 
ever made, with 6 ft. steam-cylinder and 12 ft. blowing- 
cylinder, both of 12 ft. stroke, the steam-cylinder 
being larger than that of the Merthyr Guest engine at 
Dowlais, while the blowing cylinder is of the same 
dimensions, This engine has had to be in great part 
reconstructed since it was put up by the makers. 
The fly-wheel shaft, weighing 8 tons, was forged in 
Cornwall, under a 25 ewt. single-acting steam-hammer, 
and split not long after it had been put to work. ‘The 
fly-wheel ran 1}in. out of truth sideways, and was 
found to be of insufficient weight. The plummer 
blocks, also, were too light. We gave drawings aud 
full particulars of this engine ia ENGINEERING a year 
ago (Sept. 7th, 1866), and we may say that the new 
shaft, forged by the Millwall Company, has journals 
20 in. in diameter and 3 ft. long, where those of the 
old shaft were 16 in. by 2ft.; the new plummer blocks 
weigh 10 tons each, where the old blocks weighed 3; 
and the new fly-wheel, 30 ft. in diameter, has 40 tons 
in the rim, 18 tons in the boss, and 24 tons in the 
eight arms, besides the 84 ton shaft and 44 ton crank, 
making 95 tons of revolving weight. When the new 
engine — if it be not already) at work, it will 
blow four large es with 4 lb. blast. 








Several of the blowing-engines of the company are 
of the Neath Abbey Company’s make, having no fly- 
wheels, but the old-fashioned plug-rod valve-gear. One 
at Sirhowy has a 5 {t. steam-cylinder and 8 ft. blowing- 
cylinder, and,§ ft. stroke ; and another at Victoria has 
a steam-cylinder of the same size and stroke, and a 
blowing-cylinder of 122in. To both these engines 
smaller supplementary blowing-cylinders have been 
added, these being worked from the beam at half 
stroke. ‘These engines work easily and quietly atia 
good rate of speed, 23 double strokes or 368 ft. of 
piston per minute. 

Although we have spoken of the Ebbw as a river, it 
is but an insignificant stream, and does not furnish 
sufficient water for condensing the steam from the 
great number of engines employed at the various 
works. Considerable care is taken, therefore, to secure 
reasonable economy of fuel. The waste heat from 
both the puddling-furnaces and mill-furnaces is led off 
in flues to the boilers outside, and the steam-cylinders 
of the engines are everywhere carefully covered in 
with brickwork. ‘This, for horizontal engines, presents 
an unusual appearance to the engineer accustomed, 
possibly, to ornamental lagging. Excellent draught 
is provided to the fires, the stack at Victoria being 
198 ft. high and 12 ft. square. 

The three-high blooming-mill has a steam-cylinder 
and piston to lift the bloom to the upper rolls. The 
favourite mill for blooming, however, is While’s con- 
tinuous mill, originally brought out at Dowlais, although 
not now used there. We described this in our second 
article upon Dowlais, and may repeat here that the one 
at Ebbw Vale has worked continuously for three years 
day and night, that it saves the labour of three men, 
and that it turns out a hotter and sounder bloom, 
requiring less re-heating, than the ordinary mill, whether 
with two rolls or three high. 


A somewhat remarkable piece of steam-engineering 
at Ebbw Vale is a single horizontal engine of 24 in. 
cylinder and 1 ft. stroke, working direct upon the shaft 
of an Sin. guide-mill, used for rolling wire-rods down 
to fin. diameter. This engine, which has worked day 
and night for three years, was working, when we saw 
it, at 240 revolutions, but in rolling wire-rods it is 
driven at 300 revolutions, or 600 ft. of piston, per 
minute. It is bedded on masonry 18 ft. thick, and 
care has to be taken to prevent any thumping. One 
peculiarity of this engine is that 1t has but a single 
flat guide under the piston-rod, the cross-head gimply 
resting upon, but not embracing or (fitting into it. 
The pressure is always in one direction, as the engine 
cannot be reversed; and the single guide is preferred 
to two. The only other instance we know of a high- 
speed guide train being driven direct with an engine 
on the same shaft is that at Llynvi, where there is an 
overhead engine with 20in. cylinder and 1 ft. stroke 
used in this manner. 

We saw Spence’s compound in use for protecting 
some of the steam-pipes, but it was failing grievously, 
coming off in patches. 

Coal-washing is extensively practised for the small 
stuff, which was formerly lost; and this makes excel- 
lent coke—so good, indeed, that it is used in the 
furnaces making pigs for Bessemer steel. Many of 
our readers know of Bourdon’s coal-washing machine, 
brought to this country years ago by James Morrison, 
now of Ferryhill, in Durliam, and who made a fortune 
by its aid, and in a manner wholly unexpected by the 
northern coal-owners, It is this machine, of which the 
patent has run out, that is used at Ebbw Vale, and which 
is now being started at Dowlais. It is of exceeding sim- 
plicity. The fine coal—and it is all the better if 
ground under edge-runners, although this additional 
labour is not often undertaken—is raised by a Jacoh’s 
ladder to the top of the washing-tanks, and led by 
separate spouts into each of the four compartments. 
These are of cast iron, about 4 ft. square, open at the 
top, and hopper-bottomed to permit the escape of the 
slate and heavier matters. ‘The compartments are 
kept nearly full of water, which is churned up and down 
through the coal by means of four 30 in. pistons working 
with a 4in. stvoke in as many open-topped cylinders at 
the side, one piston to each compartment. The shale, 
pyrites, &c., soon settle to the bottom by their greater 
weight, and are let off at intervals by opening a valve, 
some of the water escaping and more being then added. 
One combined machiue, with four pistons and washing- 
tanks, is worked by a small engine, and is attended by 
two men and six girls. It will wash 200 tons in 
12 hours, at a cost of less than Sd. per ton, all told, 
the wages amounting to hardly 15s. a day. What was 
once wasted is thus converted, when coked, into most 
valuable fuel, the coke from washed coal slack. being 
purer than that from the large coal of the same pits 





inasmuch as most, if not all, the sulphur is washed 
away. 

‘The company has many coal pits; that at Abercarn 
being one of the finest in the kingdom. It is 300 
yards deep, and is 22 ft. by 16 ft. all the way down, 
The winding engines are a pair with 48 in. cylinders 
and 8 ft. stroke, winding a flat rope on a 20 ft. drum. 
The cages have two storics, and on one occasion no 
less than 1380 tons of coal were wound out of the pit 
in 12 hours. ‘The workings extend 1400 yards from 
the bottom of the pit; and for 1000 yards there is an 
underground tramway, with wagons drawn by a pair 
of 20-inch cylinder engines of 3 ft. stroke, and worked 
at a high rate of speed. A visitor to the pit, not long 
since, was actually whisked along this line at the rate 
of 20 miles an hour, but the regular rate of working is 
hardly one-third this speed. ‘This colliery was once 
ventilated by a huge Nasmyth fan; but this has been 
long since removed, and furnace ventilation, main- 
tained by an enormous fire, adopted in its place. The 
coal is tolerably bituminous; but the air is good, and 
the men work with naked lights. The Ebbw Vale 
coal, according to Playfair and Delabeche’s  experi- 
ments, had the very highest evaporating power of any 
coal tried, being 10.21 lb. of water evaporated from 
212 deg. by one pound of coal. Only Thomas’s 
Merthyr and the Duffryn coals came near this. It is 
a rather lighter coal than some of the others in the 
same district, contains about 90 per cent. of carbon, 
yields 774 per cent. of coke, contains about 1 per cent. 
of sulphur, and burns with remarkably little ash. 

We have said nothing of the Bessemer. Steel Works 
at Ebbw Vale. They are admirably built of stone, 
well clear of the other portions of the works, and close 
beside the railway. ‘Their erection was commenced 
by Mr. Moon, the son of the chairman of the London 
and North-Western Railway; but their present de- 
sign and the arrangement of the plant was completed 
by Mr. E. Windsor Richards, the engineer of the 
Ebbw Vale Company. At present but two 5-ton con- 
verters and a small experimental converter have been 
put down; but the buildings are arranged to hold. 
more. ‘The whole plant was constructed by Messis,’ 
W. and J. Galloway and Sons, of Manchester. 

The visitor to Ebbw Vale can hardly fail to leave it 
without regret. Not even at Coalbrookdale does so 
much natural beauty look down upon great ironworks 
and collieries, Almost in the midst of the works are 
the park-like garden and plantation surrounding the 
Ebbw Vale House, now used by the directors asa 
private hotel for themselves and their visitors, Further , 
back, along the hill-side, is the town of workmen’s 
houses, commodious and neat, indeed almost elegant 
as you look at them, with the emerald background of 
the wooded hills beyond. The church, a recent work, 
is, architecturally, of beautiful design, and there-is a 
well-supplied and well-supported reading-room, . a 
museum, &e. Beyond the town there is a little world 
of rural beauty, within which, hidden among the 
trees, is the home of the managing director, the in- 
heritor of a name of which all in England may be 
justly proud—Abraham Darby—a name well befitting 
the founder of the largest iron-making firm in the 
whole world. 








AUSTRALIAN CoaL.—The Dutch Indian Gaslight Company 
reports that the management in Batavia made a,trial last year 
ot Australian coal for the purposes of the company’s manufac- 
ture. The result was not unsatisfactory; but the management 
was obliged, nevertheless, to fall back upon English coal, in con- 
sequence of the ubsence of regular navigation services between 
Batavia and Australia. ; 

Tue Eastern Coast.—Her Majesty’s ship Porcupine, Cap- 
tain Calver, R.N., left the eastern coast last week, having com- 
pleted a survey of the coast from Covehithe Ness to Orford 
Ness, upon which she has been employed for the last two 
months. Many interesting and important changes have been 
found to have occurred since the last survey was made, nearly 
half a century since. The shoals have altered in form and ex- 
tent, while the sea has made considerable inroads upon the 
coast, particularly at Covehithe, Southwold, Danwich, and 
between Aldborough and Orford Ness. A new fish-market and 
wharves have been nearly completed at Great Yarmouth. The 
market is 750 ft. long by 40 ft. wide, with a landing-wharf of the 
same width between it and the quay. ‘The market is covered with 
a roof resting on 148 iron pillars; the roof on tlie east side is 
lighted with 36 skylights, 10 ft. by 36 ft: each, thewest front being 
open. Alony the eastern side are offices for fish salesmen, telegraph 
clerks, &c. The whole cost of the works has been about 12,0002. 

Tue DisttncuisHepD Men or Scimnce.—Many of our 
readers who possess the fine and interesting print bearing the 
above title will regret <0 learn of the death of its engraver, Mr. 
William Walker, who died, ripe in years, on Savorday last, 
at his residence in Margaret-street, Cavendish-square. Mr. 
Walker executed many important engravings from his own de- 
signs, but that to which we have referred, containing fifty 
figures, drawn from authentic portraits, and grouped by John 
Gilbert, of the most distinguished men of science, engineers, 
and mechanicians living in England at the beginning of the 
present century was among the most remarkable, Mr. Walker 
spent six years upon this work, and laid out 50001. upon it 
before receiving any retura. 
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COTTON MACHINERY. 


(For Description, see opposite page.) 
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CHINERY FOR THE PREPARING AND 
— SPINNING OF COTTON.* 
By Mr. Joun Pratt, of Oldham. 

Tue object of the present paper is to trace the principal 
mechanical steps by which the application of machinery to 
cotton spinning has been developed, and which have led to 
the completion of the present elaborate machines, so re- 
markable for the perfection of the results produced by them. 
The modern machines are, 1n fact, formed of a combination 
of numerous highly ingenious contrivances, which have 
been successively designed to meet the special difficulties 
of dealing by machinery with so delicate and irregular a 
material as the raw cotton fibre. 

The process of spinning involves three essential and dis- 
tinct operations : 

First, Drawing,—in which the fibres of the raw material 
are drawn out longitudinally, so as to lay them all parallel 
with one another, and overlapping at the ends; as is done 
by the fingers of the hand-spinner for forming a continuous 
sliver out of the short fibres lying irregularly in the bundle 
that is tied upon the distaff. 

Second, Twisting,—in which the sliver previously formed 
is twisted into a roving or thread, for giving it longitudinal 
tenacity by increasing the lateral friction between the fibres ; 
as is done by the hand-spinner by twirling the bobbin on 
which the portion of thread already twisted has been 
wound. 

Third, Winding,—in which each portion of the thread, 
after it has been sufficiently twisted, is wound upon the 
bobbin. 

In the application of machinery to the performance of 
these operations, the great difficulties experienced have 
arisen from the irregular character of the cotton fibre on 
the one hand, and, on the other, from the unyielding action 
of machinery, which has to take the place of the delicate 
feeling of the fingers in hand-spinning, whereby the spinner 
is enabled to accommodate the action continually to the 
variations in the material. It is a point of special me- 
chanical interest, however, to note at how early a period in 
the application of machinery correct ideas were developed 
as to the principles of action in the important successive 
steps: so correct, indeed, that they have remained unal- 
tered in principle to the present time, although many highly 
ingenious improvements in detail have subsequently been 
effected. 

It appears that the credit of the first invention of the 
spinning machine is due to Lewis Paul in 1738, little more 
than a century ago, all spinning having been previously 
done by hand. In his first machine the raw cotton was 
passed through a succession of pairs of rollers, each pair 
running faster than the preceding, so as to draw out the 
sliver of cotton longitudinally to any degree of fineness re- 
quired. The machine thus accomplished only the drawing 
process, leaving the sliver so formed to be twisted and 
wound afterwards by hand. The great feature of this in- 
vention was that the important principle of drawing by 
rollers running at different speeds was thus established at 
the outset, to supersede drawing by the fingers in hand- 
spinning ; and this mode of drawing has been adhered to 
ever since as the fundamental principle in the preparation 
of fibrous materials for spinning. 

In 1748 Paul further invented a carding machine, for 
carding or combing the raw cotton in preparation for the 
drawing-rollers. It consisted of a number of flat parallel 
cards fixed upon a table with spaces between them; and, 
the teeth of the cards being all bent in the same direction, 
the cotton was carded by being drawn over them by hand 
by means of an upper flat carding-board set with teeth bent 
in the opposite direction. In another arrangement this flat 
upper card was replaced by a horizontal carding cylinder, 
made to revolve by hand; and the lower carding table was 
made concave to fit the underside of the cylinder. When 
the cotton was sufficiently carded, it was taken off each 
card separately by hand by a needle-stick, and then con- 
nected into one entire roll or lap. 

In 1758 Paul further improved his original machine by 
rendering it capable of performing the two other processes 
of twistmg and winding requisite to complete the operation 
of spinning by machinery ; and he constructed a spinning- 
machine having a circular frame containing fifty spindles. 
The cotton was drawn by rollers, as in his previous machine, 
and the sliver was delivered from the rollers to a bobbin 
upon each spindle, by means of an arm or flier fixed upon 
the spindle; and the spindle being so contrived as to go 
faster than the bobbin, the sliver was thus twisted into 
thread by the flier, before being wound upon the bobbin. 

Although the two mechanical principles, which have 
formed the basis of all subsequent spinning machinery, 
namely, the drawing rollers running at different speeds, and 
the differential motion of the flier and bobbin, were thus 
originated by Paul, it does not appear that his machines 
were ever practically successful ; and Arkwright’s spinning- 
machine in 1769, shownin Fig. 1, page 220, appears to 
have the merit of being the first that was brought into 
successful operation. This machine cannot be called more 
than an improvement in detail upon Paul's, as the principles 
of the two were the same; and it is difficult to imagine 
that Arkwright had not seen Paul’s machine. The success 
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of the later machine may be attributed to its superiority 
both in workmanship and in the material employed, the 
earlier machine having been composed almost entirely of 
wood. 

The four. pairs of drawing rollers, A A, Fig. 1, were made 
of brass and’ steel, and geared together by pinions ; the 
bottom rollers were covered with wood and fluted, and the 
top ones were covered with leather, and pressed down upon 
the bottom rollers by the weighted cords and pulleys, B B. 
The sliver delivered by the rollers was then twisted into a 
yarn or roving by the flier, C, and wound upon the bobbin, 
D. The differential motion of the flier and bobbin, by 
which the two operations of twisting and winding were 
eflected, was exactly the same that is still employed for the 
same purpose, only the motion was obtained by different 
means. If the flier and bobbin both revolved at the same 
rate and in the same direction, no winding would take 
place, and the effect would be confined to twisting the sliver 
into aroving. On the other hand, if only the flier revolved 
and the bobbin were stationary, all the motion would wind 
and also twist, but only a single twist would be put into 
the sliver for each coil wound on the bobbin. But if the 
bobbin rotates slower than the flier, the winding is effected 
at just so much slower rate than the twisting as the two 
speeds are made to approximate. This was accomplished in 
Arkwright’s machine by the simple means of a friction 
brake upon the bobbin, D, the bobbin being loose upon the 
spindle, and dragged round by the thread, whilst the flier, 
C, was fast upon the spindle, and driven direct by the 
driving-strap, E, below. The friction-brake to retard the 
bobbin was made by a worsted cord passed round a groove 
in the whirl, F, at the bottom of the bobbin, and tightened 
by hand to the required adjustment by a screw-pin securing 
the end of the cord. The drag put upon the bobbin by this 
friction-brake also put a stretch upon the roving, and 
caused it to be wound tight on the bobbin in solid layers 
instead of in loose coils, In the arm of the flier, C, were 
fixed a number of hooks, under which the roving was 
passed ; and the winding on the bobbin was done in suc- 
cessive steps, by stopping the bobbin and shifting the 
roving successively from one hook to the next on the flier, 
ae no idea had yet been originated of giving the bobbin a 
vertical motion upon its spindle so as to guide the roving on 
regularly in winding. 

In 1770 Hargreaves invented the spinning jenny, shown 
in Fig. 2, page 220, the principle of which isidentical with that 
of the present spinning machinery. It thus presents a re- 
markable instance of a correct perception respecting the best 
mode of working having been attained at so early a stage 
in the application of machinery to a new purpose. The 
operation of spinning into threads the rovings produced by 
the machines already described, or by the modern im- 
proved machines similar in principle, comprises the two 
processes of twisting and elongating the roving to form it 
into a thread, and then winding the spun thread into the 
form of a “cop” upon the same spindle by which the 
spinning or twisting has been performed. These two pro- 
cesses still continue to be effected in essentially the same 
manner as in Hargreaves’s spinning jenny. 

The twisting of the thread is effected by causing the 
spindles G, Fig. 2, to revolve, as though for winding up the 
thread, but allowing the thread to slip off the free end of 
the spindle once in each revolution. For this purpose 
the thread is led off from the top end of the spindle at an 
angle so much greater than a right angle that its tendency 
to wind in a spiral brings it to the top extremity of the 
spindle in each revolution, causing it to slip off the end of 
the spindle at each successive revolution; and the top of 
the spindle is shaped conical to facilitate the slipping of the 
thread off the end. The result is that the thread is twisted 
one turn by each revolution of the spindle, without dis- 
turbing or interfering with the portion of spun thread 
already wound up into a cop on the lower part of the 
spindle. The crossbar, J, carrying the guiding eyes through 
which the several threads pass, rests at each end on a carriage 
that runs along the side framing of the machine; and before 
the commencement of the spinning by the spindles, G, the 
crossbar is first draw backwards from the spindles by hand 
through about one-third the length of the machine, draw- 
ing off a continuous supply of roving from the bobbins, K, 
below, which are free to turn on their bearings. The clasp, 
H, is then pressed down tight upon the orossbar J, holding 
the rovings fast, and the spindles, G, are set in motion, 
twisting the lengths of thread between the spindles and the 
crossbar ; and during the twisting the crossbar is gradually 
drawn backwards by hand to the end of the machine, thus 
producing the required elongation of the threads by tension 
during the spinning, as is done in the case of hand-spinning 
by the weight of the bobbin or spindle hanging from the 
twisting thread. The spindles, G, receive their motion 
from the drum, M, driven by the driving pulley, L, which 
is turned with the right hand by the handle, N, while the 
left hand draws back the crossbar, J, by means of the handle 
upon the clasp, H. 

When the crossbar, J, has been drawn back to the extreme 
end of the machine and the spinning of the threads has 
been completed, they are then wound up on the spindles by 
depressing them all simultaneously to the lower portion of 
the spindles by means of the “faller wire,” O, which is 
brought down upon the threads by the .rotation of the 
discs, P P, in the direction of the arrow. The rotation of 
the discs is effected by tightening the cord, R, which runs 
along he side of the machine, and they are turned back again 





the cord is released; the cord passes round three horizontal 
pulley on the top of the carriage, 8, and is tightened for 
depressing the faller wire by a transverse sliding movement 
being given to the middle pulley by means of a hand lever, 
which is worked by the left hand whilst holding the clasp 
on the crossbar, J. The threads being depressed by the 
faller wire, the further rotation of the spindles now causes 
the threads to be wound up in'cops upon the spindles, the 
sliding crossbar, J, being pushed forwards gradually by 
hand as the winding proceeds, until it again reaches the 
spindles, when it is ready for beginning the spinning of a 
fresh length of rovings. During the winding of the threads 
already spun between the spindles and the crossbar, J, this 
length of the threads is secured and separated from the 
untwisted rovings beyond the crossbar by the pressure of 
the clasp, H, which is kept pressed down tight upon the 
threads. 

On the completion of the spinning, however, of each 
length of the threads, and before the change can take place 
from spinning to winding, it is necessary first to unwind 
the short spiral of thread extending up from the top of the 
cop previously wound to the top extremity of the spindle. 
This spiral is unadvoidably formed at the commencement 
of the twisting, before the thread can reach the point where 
it ceases to wind and begins slipping off the end of the 
spindle at each revolution; but if this portion of thread 
were not entirely removed before the faller wire, O, is lowered 
at each time of changing from twisting to winding, an 
irregular and loose accumulation of thread would take place 
upon the upper end of the spindle, spoiling the form of the 
cop, and interfering with the proper slipping-off action in 
twisting. The motion of the spindles has therefore to be 
stopped and reversed for a few turns when the twisting is 
finished, to unwind these few spiral coils; and this was 
done in the spinning jenny by the spinner stopping the 
driving wheel, L, and then giving it a partial turn back- 
wards by hand, for ‘“‘ backing off” the thread, before driving 
forwards again for winding thread on the spindles. 

This backing-off motion and the faller wire are identical 
with those now in use in the modern spinning-machines, 
the only difference being that they are now made self-act- 
ing. In winding the cop each successive layer of thread is 
so regulated that a conical form is given to each end of the 
finished cop, in order to prevent the thread from getting 
loosened upon it at the ends in subsequent handling; while, 
at the same time, the crossing of the thread in the alternate 
spiral layers gives firmness to the cop, and still allows the 
thread to be afterwards drawn off it, when required for 
use, either by slipping off the end, asin a shuttle, or by 
unwinding the cop on a spindle, In the spinning-jenny 
this shape of cop was obtained by regulating the winding 
of the thread by means of the cord, R, acting upon the 
discs, P P, raising and lowering the faller wire, O, during 
the winding, so as to guide the thread upon the spindle as 
required for producing the desired shape of cop. The same 
shape of cop and mode of guiding the thread on are still 
adhered to in the present spinning-machines ; but the whole 
of the movements are now effected entirely by self-acting 
machinery. 

Further improvements in the preparatory processes of 
carding and roving were introduced by Arkwright, in 1775, 
which may be said to include the principal features con- 
tained in the carding and roving machines now used. The 
cotton delivered from the preliminary machine was formed 
into a roll or lap, for supplying a continuous fleece of cotton 
to the carding-cylinders, the carding operation being re- 
peated until the irregular mass of fibres in the raw material 
had been combed straight and laid parallel in the fleece of 
cotton with a sufficient degree of uniformity to allow of pro- 
ceeding to the subsequent operations, Comb-plates, worked 
backwards and forwards by cranks, were also added for 
combing off the cotton in a continuous fleece from the 
“ doffer ” or taking-off cylinder of each of the carding-ma- 
chines. The sliver delivered from ‘the last carding process 
was passed between a pair of rollers for the purpose of con- 
solidating it by the pressure of the rollers after the loosen- 
ing action of the doffing comb-plate; and it was then coiled 
down into a can. 

The doubling and drawing process employed at this stage 
of the manufacture was also introduced by Arkwright at 
the same time, the object being to intermingle the fibres 
more completely in the sliver, and thereby render it more 
uniform in quality, ready for twisting intoa roving. For 
this purpose two, or generally more, of the slivers from the 
carding-engine are passed side by side through a series of 
pairs of drawing rollers, each pair in succession being made 
to run faster than the preceding; and the last pair of rollers 
runs as many times faster than the first pair as there are 
slivers doubled together, so that the single combined sliver 
delivered from the rollers is drawn down to the same size 
or weight per foot as one of the original slivers. The 
doubling and drawing operation is usually repeated three 
times, and the ultimate sliver so prepared is then ready for 
the roving-frame, in which it is again drawn and twisted 
and wound upon a bobbin. 

In the roving-frame Arkwright now effected an import- 
ant advance upon his previous machine, shown in Fig. 1, 
by introducing the new principle, which has since been ad- 
hered to, of driving the bobbin and the spindle indepen- 
dently by separate motions, instead of letting the bobbin be 
simply dragged round by the thread as previously de- 
scribed. At the same time he also introduced the conical 
regulating-drum, for reducing the speed of the bobbin in 
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of the coils of roving wound upon it, so as to avoid increas- 
ing the tension upon the roving, as would be the case if the 
speed of the bobbin were uniform, since the spindle and flier 
are driyen always at a constant speed. This mode of re- 
gulating the speed of the bobbin by a conical drum is the 
same that is still employed in the modern machinery, with 
modifications only in the mode of application. There ap- 
pears reason also to believe that the rising and falling 
motion of the bobbin upon the spindle, for winding the 
roving on the bobbin in regular coils by a continuous 
vertical movement of the bobbin, was also introduced by 
Arkwright at the same time, although no description is 
given by him of the maner in which this was accom- 
plished ; but in the drawfhg illustrating the series of im- 
provements introduced by him at that period, the flier upon 
the spindle is shown with a single eye for delivering the 
roving upon the bobbin, instead of the succession of hooks 
fixed on the arm of the flier in the previous machine, Fig. 
1, for winding the roving on in a succession of steps ; and 
a sufficient space is also left in the drawing for allowing 
the required amount of vertical movement of the bobbin. 
The invention of this principle of lifting and lowering the 
bobbin upon the spindle during the winding, which is em- 
ployed in all the present machines, has not been traced by 
the writer to any earlier date than these final improvements 
introduced by Arkwright in 1775. 

By thus making special machines for each process in the 
preparation of the material for spinning, Arkwright effected 
a most important division of labour; and the factory system, 
already introduced in the silk manufacture, became rapidly 
extended in consequence. 

In the preparation of cotton the improvements introduced 
from time to time in each particular section of the ma- 
chinery employed have been so numerous and so varied that 
ovly a slight reference can be made to them in this paper 
under their respective heads, in the hope that they may be 
made the subjects of special papers by some of the members 
at future meetings. 

Opening.—The first process in the preparation of the raw 
cotton was known as “ willowing,” and took its name from 
the willow switches formerly used for beating or opening 
the tufts of cotton by hand. A number of small parallel 
cords were stretched tight and close together on a horizontal 
frame, so as to form a sort of table, upon which the cotton 
to be opened was laid; and the cotton being then beaten 
with switches made of willow rods kept smooth for the pur- 
pose, the fibres of the cotton remained on the cords, whilst 
the sand and seeds fell through between, Some of the best 
descriptions of sea-island cotton are still batted in this way, 
for the finest counts of yarn. Several attempts were made 
to work the willow beaters by machinery, but they have all 
been superseded by opening and scutching mechines on the 
modern principle, having revolving cylinders to act as 
beaters. The most primitive of these is known as the Old- 
ham Willow, and bas a revolving cylinder about 36 in. 
diameter, set with spikes placed in parallel rows, and revolv- 
ing against a grid of bars set with similar spikes : the cotton 
is fed upon the grid, and beaten for a longer or shorter time 
according to its condition, and an exhausting-fan is employed 
for taking away the sand and bits of dried leaves beaten out. 
This machine is now used only for separating hard lumps of 
cotton in bales packed too tightly, and for cleaning cotton 
waste and the refuse cast out by other cleaning-machines. 

Fig. 8 shows a section of the cotton-opener in use at 
the present time for the purpose of opening out thefibres 
of the cotton after it has been pressed in the bales, 
and for extracting the sand, dried leaves, and other im- 
purities imported with it, the object being to do this with- 
out entangling or injuring the fibre. The crude cotton from 
the bales is spread by hand upon the endless travelling 
lattice, A, which conveys it underneath the iron guide- 
roller, B, with longitudinal ribs on its surface to the pair of 
fluted feed-rollers, C. These are pressed together by the 
weighted lever, D, and deliver the cotton to the picker 
cylinder, E, set with twelve rows of teeth, which are spaced 
so that the teeth follow one another spirally round the 
cylinder, as shown in the plan, Fig. 4. The tufts of cotton 
being gripped tight between the rollers, C, are caught by 
the tips of the teeth on the cylinder revolving in the direc- 
tion of the arrow, and are thus torn open and dashed by the 
teeth against the circular grid, F, formed of angular bars 
set with spaces between them, which allow the dirt disen- 
gaged by the beating action to fall through. A perforated 
plate, G, forms the remainder of the casing of the cylinder 
on the underside, allowing the dust to drop through while 
the cotton passes over it. The picker cylinder delivers the 
cotton against the teeth »f the beater, H, which has four 
rows of teeth, similar to those on the picker, E. Here the 
cotton is further beaten, and passed over a circular grid and 
perforated plate; and the beater cylinders being covered in 
at the top by a sheet-iron casing, the current of air produced 
by their revolution wafts the light fleece of cotton forwards 
over the straight grid, J. Itis whilst the cotton is thus 
floating in the air that the heavier impurities, loosened by 
the beaters, drop out and fall through the grid, J, into the 
dust-box. The cotton then passes between the two wire- 
gauze cylinders, K, which serve as fine sieves, the interior 
of the cylinders being exhausted by the fan, L; by this 
means the more minute particles of dust remaining in the 
cotton are sifted out, and discharged by the fan through the 
aperture, M, thereby keeping the rooms where the machines 
are at work perfectly free from dust. There is thus a con- 
tinual deposit of impurities taking place throughout the 
whole passage of the cotton through the machine, from the 





feed-rollers, C, to the wire cylinders, K. In the drawing 
only two beater cylinders, E and H, are shown; but the 
machines are more generally made with four cylinders, for 
cleansing the cotton more effectually, the two additional 
beaters being provided with four rows of teeth, the same as the 
second cylinder, H. From the wire cylinders the loose cotton 
is collected again, and consolidated into a fleece by the fluted 
stripping-rollers, I, running close to the cylinders, K, but 
not touching; and these deliver it to the travelling lattice, 
N, which discharges it ready to be taken to the next pro- 
cess of scutching, a lap machine being sometimes attached so 
as to form the fleece into a lap or roll forsupplying the scutcher. 
The beater cylinders, E and H, run at about 1000 revolutions 
per minute ; the feeding lattice, A, travels at 6 ft. per minute, 
which is also the surface speed of the feed rollers, C; and 
the surface speed of the wire cylinders, K, the stripping 
rollers, I, and the delivery lattice, N, is 60 ft. per minute. 

Scutching.—The scutching-machine now in use for further 
beating and cleansing the cotton delivered from the opener 
is shown in Fig. 5, having also combined with it the 
lap machine for forming the fleece of cotton delivered 
from the scutcher into a roll or lap. The cotton from the 
opener is supplied to the scutcher upon the travelling feed- 
ing-lattice, A, and in order to produce a uniform fleece for 
the further processes it is necessary at this stage to regulate 
the quantity fed into the scutcher, which is effected in two 
ways. In feeding by hand the tedious method of weighing 
the cotton supplied has to be resorted to, so as to distribute 
a uniform weight of cotton over each foot of length of the 
feeding lattice, which, together with the feed rollers, C, is 
driven at a uniform speed. But in the improved mode of 
feeding by laps, B, supplied from a lap machine in con- 
nexion with the opener, the top feed roller is allowed to rise 
and fall according to the variations in the thickness of cotton 
fed in, and the amount of its vertical movement multiplied 
by means of levers is employed to regulate by a self-acting 
arrangement the speed at which the feeding-lattice and 
rollers are driven. By this means an almost uniform supply 
of cotton is fed to the beater, H, which is composed of three 
plain bars, as shown in the plan, Fig. 6, and is driven at 
about 1250 revolutions per minute. The cotton is beaten as 
before against the circular grid, F, and perforated plate, G, 
and the current of air from the beater wafts it forwards over 
the straight grid, J, to the wire cylinders, K, exhausted by 
the fan, L, the action being exactly the same as in the 
opening-machine. The rollers, I, which strip the dust 
cylinders, deliver the fleece to a set of four calender rollers, 
O, placed over one another, so that the cotton in passing 
through them receives three compressions, which consolidate 
it into a kind of felt ; the surfaces of the calender rollers 
are kept clean by rubbers of iron covered with flannel, 
which are pressed in contact with them. 

The lap machine, for coiling the fleece into a roll or lap, 
has two fluted driving rollers, P P, running in the same di- 
rection, as shown by the arrows; and the lap resting in the 
channel between them is driven by contact, and wound upon 
the iron rod, R, guided in a vertical groove at each end. 
For tightening and closing the coils of the lap, the rod, R, 
was weighted in the former machines by a heavy weight 
suspended from the ends of the rod, and it was then neces- 
sary to lift the whole of this weight at each time of chang- 
ing the lap ; but this is now effected by the friction-brake, 
S, pressing against a friction-wheel on the shaft, T, on 
which are pinions gearing into the vertical racks, U, and 
these racks carry rollers at the top, bearing down upon the 
ends of the rod, R, in the lap. By this means, as each suc- 
cessive coil is wound upon the lap, the brake, 8S, slips and 
allows the lap to rise; and when the lap is completed, the 
brake is released by a treadle, and the racks are lifted clear 
by the hand-wheel on the shaft, T, so as to allow the finished 
lap to be removed. The driving-pinion, V, from which the 
calender rollers, O, receive their motion, is held up in gear 
by the lever, W, supported by a catch; and when the lap 
is finished this catch is released by a tappet upon the pinion, 
X, which is driven from the bottom calender roller, the 
speed of the pinion being so reduced that one revolution of 
it corresponds to the size of lap required to be made. The 
catch being released allows the driving-pinion, V, to fall 
out of gear, whereby the calender rollers, O, are stopped ; 
and the lap rollers, P, continuing to revolve, break off the 
fleece ready for removing the finished lap from the machine. 
By changing the pinion, X, carrying the tappet, the size 
of lap made by the machine can be varied as desired. 

The scutcher shown in Fig. 5 is a single machine, and it 
is usual to pass the cotton first through a double scutcher of 
similar construction, but having a second set of feed-rollers 
with beater and wire cylinders, running at a higher speed; the 
second pair of wire cylinders and stripping-rollers are driven 
three times as fast as the first pair, so that they deliver a 
fleece of one-third the thickness first supplied to the machine. 
Three of the laps from this double scutcher are then fed into 
the single scutcher shown in the drawing, as at B B B, Fig. 
5, being spread upon the surface of the feeding-lattice, A, 
in three layers on the top of one another, so as to present to 
the feed-rollers a uniform fleece equal in thickness to that 
fed into the first scutcher. By thus doubling the laps the 
fibres are more thoroughly mixed, and the fleece is thereby 
made more uniform in thickness. 

Scutching-machines having a revolving beater composed 
of two plain bars describing a circle of about 14 in. diameter, 
were introduced about 1810 ; and these machines contained 
also a travelling feed lattice, two pair of feed rollers, and a 
second travelling lattice for conveying the beaten cotton 
underneath a perforated revolving cylinder, the interior of 





which was exhausted by afan. The cotton passing through 
this machine was delivered in a loose fleece; and a few 
years later a lap machine was added for coiling the fleece 
into alap. Other improvements have gradually been in- 
troduced up to the present time, as regards both design and 
workmanship: the cylinders and beaters have been put in 
perfect balance so as to revolve steadily at the high speed 
required, and the forms of teeth on the cylinders have been 
arranged for greater strength and greater facility of con- 
struction; stronger and simpler gearing has been employed, 
improvements have been made in the form and construction 
of the bearings of the beaters and other quick revolving 
shafts, so as to ensure more efficient lubrication, and air- 
tight dust-boxes have been added with movable doors for 
facility of cleaning ; and the self-acting arrangements have 
been introduced for stopping the machine when a given 
length of fleece has been delivered, and for regulating the 
rate of feed according to the thickness of the cotton sup- 
plied, so as to dispense with the previous plan of weighing 
the cotton in feeding. Thus by successive improvements 
through a long series of years the difficulties which origi- 
nally presented themselves in the successful adaptation of 
machinery to cotton-cleaning have been overcome; the 
cotton can now be perfectly cleaned without injury to the 
fibres, and the laps are produced uniform in length, breadth, 
and thickness of fleece, and so thoroughly felted that they 
uncoil at the carding-engine in the next process without any 
derangement of the felted fleece. 
(To be continued.) 
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Sir,—Your present investigations into permanent way ac. , 


counts seem to afford a fit opportunity for discussing a practice 
which has lately obtained, to some extent, among both English 
and foreign railway companies, viz., that of inserting in their 
specifications for rails clauses requiring the manufacturer to 
guarantee for a certain number of years, varying from three to 
seven, the soundness of the rails supplied, i.e. (quoting from a 
specification recently issued): 

‘*The manufacturer is to enter into a contract that he will, 
when called upon by the railway company’s engineer to do so, 
during the time over which this guarantee extends, deliver, 
free of all charge, at some plece to be agreed upon, a new 
rail, of as good quality and make as those contemplated in this 
specification, for each rail which shall have become crushed, 
bruised, broken, or seriously injured on either of its heads, from 
any cause whatever (accident alone excepted) ; and, should any 
rail so supplied in lieu of an injured rail become injured as above 
described at any time during the continuance of the guarantee, 
the contractor shall deliver a rail as above to replace it, or, in 
default, the railway company shall be at liberty to replace it, at 
the cost of the contractor, with a rail which will fulfil the con- 
ditions of this specification.” 

It is usually understood, but seldom expressed in the specifi- 
cations, that rails laid between distance signals at stations are 
exempted from the guarantee. 

Now, the “‘ mortality tables” of iron rails given in Mr. Price 
Williams’s pamphlet, and in your articles, are not based upon 
theory, but upon most carefully compiled returns extending 
over a great number of years, and they show that, although the 
average life of ircn rails taken all over the kingdom may be from 
twenty-seven to thirty years, yet that upon the main lines of the 
Great Northern Railway 5 per cent. of iron rails last only from 
three to five years, and 50 per cent last eight years or under, 
and no doubt the experience of other lines is very similar. 

It follows, then, that a manufacturer supplying rails fora 
main lime which are guaranteed for seven years may not ut- 
reasonably expect to be called upon during that period to re- 
place nearly 50 per cent. of the rails delivered. Taking the 
normal cost of the new rails at 7/. per ton, and the value of the 
old rails (after deducting loss of weight and expenses of cat- 
riage) at 3/., his obligation is equivalent to 35s. to 40s. per ton. 
But will railway companies pay this extra sum? No. In the 
face of their own statistics they persuade themselves that 3 
manufacturer can make rails to last almost any given time by 
bestowing corresponding care upon his work, and think that 
from 5s. to 10s. per ton is a sufficient premium for the 
guarantee, while the manufacturer knows the highest premium 
he can get, and either declines to tender or speculates upon the 
chances of being called upon to fulfil his obligation. 

It is obvious that the liability involved will be estimated by 
manufacturers lightly or seriously, according to their position 
and prospects. To directors of limited companies whose busi- 
ness it is to declare present dividends and leave future troubles 
to their successors, and to managers of concerns where even the 
beginning of the end is to them apparent, the liability will seem 
a small matter; while to firms of another class, who are work- 
ing their own property, and mean “ holding on,” its money value 
may be over-estimated. 

I confess to viewing this question from the manufacturers’ 
point of view; but from the other side it appears to me equally 
unsatisfactory. Supposing the value of the guarantee to be 
correctly appraised, the system benefits neither the railway com- 
pany nor the manufacturer. As a matter of fact, it is generally 
estimated at much below its real value; but then ironmasters 
and iron companies, with these obligations upon them, have 
failed, and have transferred their works, leaving the railway 
companies in either case without remedy. Disputes, too, have 
arisen, which have been difficult if not impossible to settle 
equitably, and other evils have resulted from the system; a0 
it is within my knowledge that while some railway companies 
have lately, for the first time, bought guaranteed rails; otbers 
which have had some years’ experience of its working are abal- 
“a the system ee — 

t seems to me that, in buyin anteed rails, railway 00! 
panies make dear bargains, and that, in selling guaranteed rails, 
ironmasters dabble with the business of an insurance office, 
and enter upon speculations which should form no part of their 
legitimate trade. I am, yours obediently, 

London, September 11, 1867. A. G. B. 
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LITERATURE. 


Irrigation in Spain. By J. E. Roperts, C.E. Spon. 

Ir we remember rightly, there is a Spanish proverb 
—and, if riot, there ought to be—which says : 

Con Agua, Arena, Sol, y Semilla, 

El hacer Paraiso, es cosa sencilla; 
which may be thus translated : 

With Water, and Sand, and Sun, and Seed, 

Paradise-making’s an easy deed. 
Mr. Roberts has put forth a very pleasant little pam- 
phlet, full of valuable information on the general sta- 
tisties of Spanish irrigation, and which yet reads like 
a book of travels in lovely lands. And it is especially 
valuable to capitalists with hoarded wealth seeking 
for employment and finding none, now that for the 
time being it is scared away from railways, owing to 
the dearth of the true business faculty amongst railway 
managers. ‘The first of all human wants is food, and 
therefore the production of food is the most certain of 
all human industries, albeit it may not always yield the 
largest per-centage of profit; but, like all the indus- 
tries which are either new or have been neglected, 
food-making offers abundant opportunities for profit- 
able speculation, as well as food-selling. And food- 
making in sunny climes and healthy atmosphere pos- 
sesses a charm and stimulus to vitality which can never 
exist in close factories. Sitting down under the shade 
of one’s own fig-tree is a pleasure the more appreciated 
the more it is tried ; and bubbling water under a bright 
sky is the sweetest of all music. Cold climates have 
their charms ; but the dwellers under the pine-trees 
cannot live upon fir-cones, and Spain, Australia, and 
California give us the finest wheat grain. Spain, 
Italy, and Southern France are countries for irriga- 
tion, as much so as Algeria, and therein the most 
certain of all mortgages on land would be the erection 
of irrigation works, giving not only a first charge, 
but the means of liquidating the mortgage in more 
senses than one. 

The world in the state of wilderness is very beau- 
tiful, but in the process of winning it from the wilder- 
ness, for the purposes of utility, its beauty may never- 
theless be retained. ‘The mountains in all their beauty 
may be utilised as well as the valleys. In arid Upper 
Peru the stony hills are scarped into steps by dwarf walls 
filled in with earth, over which trickling streams, led 
from the distant snows of the Andes, pass in zigzags 
and nourish fruit-trees and vegetables, giving shade 
and greenery that charm the senses amidst murmuring 
waters. From Valparaiso, in Chili, south to Cape 
Horn, is a land of rain; north, towards Peru, it is a 
land of drought ; but the snow gives constant streams, 
which run uselessly into the Pacifie Ocean, unless 
utilised by the hand of man. 

Amongst the, rich Spaniards ruined by the revolu- 
tion in Chili was Don José Montes. All his apparent 
wealth and valuable estates were taken from him, but, 
in consideration of his becoming a good patriot, he was 
allowed to remain in the country, al cee a dry 
valley of considerable extent, which, for want of water, 
ponent nothing useful. He had some hoarded means 
eft ; and when peace came, he set to work and cut an 
irrigation canal of considerable length along the centre 
of the mountains, to lead the water from a stream 
flowing from the Andes, a few leagues south of Copiapo. 
After the lapse of some years, the water flowed over 
his valley, and enormous crops were produced. But 
there was no market, for there was no road open to a 
population, and Copiapo valley supplied its own people ; 
and although a sufficiently good sea-port was at the 
mouth of the valley, the laws against smuggling, in- 
herited from Spain, prohibited its use. So all Don 
José could do with his crops was to let the people who 
grew them eat them, while he had leisure to think. 

In the neighbourhood of the valley there was an old 
gold mine, worked by the early conquerers, but long 
abandoned, from the usual cause—“ se dio en agua? — 
“it went into water.” ‘Therefore Don José ‘set his 
tenantry to work to dig an adit through the mountain- 
side to drain off the water. 1t was done successfully, 
and the quartz veins were once more laid open, a 
tropichi mill erected to grind the ore with mercury ; 
and the valley was rented out in lots, and the miners 
were paid wages, and the result of the whole was that 
a transportable commodity was obtained in the shape 
of gold. All things went on swimmingly for three 
years, when se dio en agua otra ven—the mine went 
ito water once more: the adit was too high. Poor 
Don José was at his wits’ end ; for calculation showed 
him that cutting a new adit was impracticable. Once 
more his teeming brain was at work to plan a pump, 


to haye ‘seen, It had thirty-eight buckets, and was 
worked by animal power. Each bucket held about six 
gallons, formed of a goat-skin, taken off whole and 
kept open by internal hoops. It was attached to the 
shoulders of a man or woman of Red Indian cross, 
whose business it was to creep down a circular hole 
(the worked-out mine-vein) about 3 ft. in diameter, and 
dive into a well, and then ascend through a similar 
hole to the adit, stoop down to empty the bucket and 
then descend for more; all the sn Bo following in 
succession, each bucket working about two hours’ 
stretch, and constantly bathed in cold water. The 
mine was again at work, producing gold, and the 
yumping went on day and mght, Sundays and all; and 
Don José informed us that if by any chance it were 
stopped for a week it would not be practicable to get 
the water under again, as he could not increase his 
pump-power. 

Mr. Roberts informs us on the authority of Don 
Juan de Ribera, that water supply increases the value 
of land tenfold. Land worth 6/. per acre becomes 
worth 60/. when irrigated. There are various means 
of irrigation, as weirs cross rivers, carrying the water 
into canals ; water-wheels or zorias, worsed by the 
stream or by horses; wells worked by windmills; 
reservoirs formed in the hills, and leading down into 
the hills—a kind of horizontal wells. 

“Under the town of Gerona there is a large extent of 
garden land, which is irrigated by a canal from the river 
Ter. This river also waters many hundred acres of huertas 
which lie between the tower of Toruella and the Mediter- 
ranean Sea. These gardens are irrigated by three canals, 
which were originally made for mill-races, but their owners 
now derive a considerable revenue from irrigation, although 
the water is dealt out very sparingly during the summer 
months, their first consideration being a sufficient supply 
to keep the mill-stones going. Each canal has a weir 
constructed somewhat similarly to those on the river Ebro, 
namely, by heaping a number of large blocks of stone 
together; and in some cases a rough attempt at pitching 
appears to have been made, These watercourses are of 
modern date, and a large amount of money must have been 
expended on them; for the chief object of the engineer 
who planned them appears to have been to spare no expense 
One canal has a tunnel of over three thousand yards in 
length, two-thirds of which could have been avoided, for 
an open cutting would not have exceeded {fifteen feet in 
depth.” 

We think Mr. Roberts has overlooked the value of 
a tunnel in saving the water from evaporation. In 
India it is a common thing to lead water from great 
distances in artificial underground channels. 
“The canals in the Rioja always follow the contour of the 
country, winding and twisting about utterly regardless of the 
radius or shape of the curves.* The side slopes in cuttings 
are always very steep, often being less than 4 to 1; and yet 
they stand very well. Nearly all barrancos, or natural 
watercourses, in Spain, have vertical sides. 
“The Moorish or Roman engineers who carried out these 
works must have been practical men. They always, when 
possible, avoided deep cuttings, and seem to have altogether 
set their faces against large embankments, as no doubt their 
experience told them how expensive and treacherous they 
are. They cared not about long strights and graceful 
curves, but they followed the contour of the country, and 
their- work, which has served its purpose well, appears to 
have been done at the least possible cost.” 
Of course in all countries the natural supply of 
fresh water must be from the atmosphere in the form 
of rain or snow. These must be stored up in hill 
caverns or in spongy bogs, and the snow more or less 
under the shade of trees, or they will rapidly run away. 
And the trees are an important means of attracting 
rain and of modifying the subsequent evaporation by 
the sun’s heat. Irrigation channels should, as far as 
possible, be covered, for two reasons: first, to prevent 
evaporation ; and secondly, to prevent the growth of 
weeds. When they cannot be covered, the edges 
should be planted with trees to afford shade as much 
as possible. 
frrigation is destined to play a much greater part in 
the world’s future than it has done in the past; not 
the mischievous flooding, such as that of the Rhone, 
which puts part of France under water by avalanches 
of snow from the Alps, when the green forests have 
been cut down, which sheltered the snow in past times, 
and made it a perennial supply for a navigable river, 
and which forests will have to be restored and pre- 
served as the fountain-head of irrigation for lands that 
lie below them. ‘There are countries of almost con- 
tinuous rain—such as the archipelago of Chiloe, where 
irrigation may be dispensed with; but, as a general 
rule, countries that require draining also require irri- 
gating, none more so than England, when continuous 
hot weather occurs. The present beautiful greenery 





* The fall of these canals is very slight, and consequently the 





and it was the most marvellous pump we ever recollect 





is owing to the peculiar rains previous to August, 
almost like artificial irrigation. . In. the natural condi- 
tion of the country, the surplus rain of one period of 
the year is hoarded in bogs and swamps. We aie 
draining artificially, and we shall have to replace those 
bogs and swamps -by artificial reservoirs, whose waters 
we may distribute at our pleasure: 

Years back our Consul in. Egypt, Mr. ‘Salt, made 
experiments in boring for water:in deserts of sand, 
and ascertained that almost everywhere, at from 50 to 
100 ft. in depth, there was an uider-sand séa of fresh 
water. ‘The oases are simply low levels ‘where the 
water crops out, and makes, the surface green. 
Wherever the water can be raised: to the surface by 
means of bored wells, seed sown will: produce’ vegeti- 
tion, and the shifting sands will be fixed and evapora- 
tion checked. It is therefore quite within posuibility 
that the tine will come when the Arabian deserts will 
be reclaimed, aud the intense heat of the day “mo. 
derated, as well as the cold of the night, a large portion 
of the world’s surface gained for human uses, and the 
climate of Southern Kurope rendered nore, équable in 
temperature. Meanwhile, we recommend: such of our 
readers as may feel an interest in increasing our food 
supplies to study the pamplict put forth by Mr. 
Roberts. 








RECENT PATENTS. 

Tux following specifications of completed patents »7e 
all dated within the year 1867; and that year should 
be given in ordering them, at the annexed prices, from 
the Great Seal Patent Office, Chancery-lane. 

(No. 48, 8d.) Carl Friedrich Claus, of Middlesboro’- 
on-Tves, patents a method of raising brine from deep 
bore-holes. According to this plan a diapliragm, 
or cover is fixed air-tight in the bore-hole, either at 
the top or some distance down it, and through this 
diaphragm is passed a pipe leading to the boftom of 
the bore. A second pipe is also attached. to the 
diaphragm, and by means of this second pipe aéeostatic 
pressure is applied to the surface of the brine, which is 
thus forced up the first-mentioned pipe and delivered 
at the surface. ‘The details of working on this system 
are fully described in the specification. 

(No. 51, 1s.) Robert Robinson, of Preston, patéiits 
a method of varying the speed of shafting:’ This con- 
sists of an arrangement of friction gearing connecting 
that portion of the.shaft of which the speed is to be 
varied with that which is driven at a constant speed. 
Each portion of the shafting carries a friction pulley, 
these pulleys being of equal size and. being, both 
clipped between a pair of friction discs which revolve 
with their surfaces parallel with the line of the shaft- 
ing. The two pulleys bear against the friction dises 
on opposite sides of the centres of the latter: and if 
the point of the dises upon which they bear are equally 
distant from the centre, the two portions of the shaft- 
ing (which are in line with each other) of course re- 
volve at equal speeds. ‘The shafts of the friction dises, 
however, revolve in bearings carried by a frame which 
can be moved, by means of a screw, parallel to the 
shafting, and the centre of the discs can thus be 
brought nearer to either the one or the other of the 
friction pulleys, and the speed transmitted from: one 
portion of the shafting to the other varied. 

(No. 56, 8d.) William Jeremiah Murphy, of Cork, 
patents making the bore of rifle cannon with three 
spiral ribs in place of grooves, and fitting the projec- 
tiles so that they are carried by these ribs clear of the 
remainder of the bore of the gun. ‘The substitution, of 
ribs for grooves is not new. ; 

(No. 58, 8d.) William Thomas Sugg,..of Vincent 
Works, Vincent-street, Westminster, patents various 
improvements in the details of apparatus for lightin 
railway trains with gas. The various points claime 
are too numerous for us to describe them here.’ 

(No. 60, 10d.) Henry Doulton, of High-street, 
Lambeth, patents improvements’ in ‘pottery kilns, 
The kilns are so far constructed in the usual manner, 
that: the goods to be burned are stacked in a chamber 
arched over at the top, and having a number of fire- 
places arranged round it; but the draught from these 
lires, instead of passing up through the openings in the 
arched roof of the chamber in the usual way, is.caused 
to pass downwards through a. perforated floor, intoa 
flue formed against. the exterior.of the drying chamber, 
and Jeading up to the top of the funnel: 

(No. 61, 1s. 4d.) James Petrie, of Rochdale, 
patents an arrangement of cut-off gear for horizontal 
steam-engines, and a form of metallic piston having a 
solid portion fitting the cylinder combined with ex- 
panding part. The arrangement of the cut, off-gear 
could scarcely be clearly described without reference 
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(No. 69, 10d.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents, as the agent of Pierre du 
Rieux and Edouard Roettger, of Lille, an ingenious 
— of differential pumps, of which we shall 
probably give an engraving in our next number. 
(No. 1, 6d.) win Chaffee, of Provi- 
dence, U.S., patents introducing pieces of india- 
rubber between the plates of ordinary steel elliptical 
springs, the object being to allow the plates to “ play” 
without rubbing on each other. We much doubt if 
this plan will be found satisfactory in practice. 

(No. 75, 10d.) Isaiah Kendrick, of Walworth, 

tents an:arrangement of movable grate for steam 

ilers. This grate is formed of a number of blocks 
of firebars, which are slowly forced along T-iron 

ides by means of a pushing arrangement placed in 
front of the boiler. The blocks, on arriving at the 
inner end of the furnace, pass under a bridge, by which 
the fel is stopped, and then fall down into the ashpit, 
from ‘which they are withdrawn by the stoker to be 
replaced on the guides at the front of the furnace 
and again pushed im in their turn. 

(No. 76, 10d.) Jaitiés Howard and Edward Tenney 
Bousfield patent improvements in their well-known 
tubular boiler. ‘These improvements, which refer to 
use of internal tubes for promoting the circulation, 
and to the method of connecting the vertical and 
transverse tubes, were described in our account of the 
boiler on pages 18] and 182 of the third volume of 
ENGINEERING. 





ELECTRIC INDUCTION. 

In the course of a paper on “The Electric Induction of 
Mr. Hooper’s Insulated Wires, compared with Gutta-Percha 
Insulated Wires, for Telegraph Cables,” read before the 
British Association at Dundee, Section A, by Mr. William 
Hooper, the author referred to the relation existing between 
the different properties of insulated wires arising from induc- 
tion. He showed by an extensive series of experiments that 
an intimate connexion exists between the effects of electrifi- 
cation and electro-static induction, and that the penetration 
of electricity into the substance of an insulator, when 
measured by the residual discharge, is a function of the 
electro-static capacity; and not simply of resistance. He 
has also shown that the effects of electrification are increased 
nearly in the same proportion as the interior inductive action 
is reduced. 

The results render it extremely probable that in rapid 
signalling through long circuits, as by “ waves,” the rate of 
transmission attainable js not increased or diminished in the 
simple proportionof the electro-static capacities, but in a 
ratio compounded of it and the interior resistance to induc- 
tive action. 

This is a matter of serious consideration, for the interior 
induction, unlike the surface induction, is not reduced by an 


increased, thickness of insulator, which points strongly to the 4 


practical advantage derivable from Mr. Hooper's dielectric 
over gutta-percha in every respect for induction. These 
results are verified by Mr. Latimer Clark, Mr. Varley, Pro- 
fessor Sir W. Thomson, and Mr. Fleeming Jenkin. 

So much superior is Hooper's dielectric to gutta-percha 
for insulation, that, taking the core of the electric telegraph 
cable connecting Ceylon with India as an illustration, at 
75° Fahrenheit, the temperature at which cores are tested, it 
would require a core nearly 2 ft. diameter of gutta-percha 
to equal .38 in. diameter of Mr. Hooper's insulator (that is, 
200 lb. of Hooper's insulator is equal to 576,000 Ib. of 
gutta-percha), the same conductor being used in each, to 
obtain the same degrees of insulation. 








PRESSURE OF FIRE-DAMP IN MINES. 


In the Chemical Section of the British Association at 
Dundee, Mr. G. Ansell gave a very interesting explanation 
of the “ apparatus for indicating the pressure and amount of 
fire-damp in mines,” of which we gave an illustrated descrip- 
tion in this journal some months ago. The idea embodied in the 
machine was founded on the law of diffusion announced by 
Mr. Graham, that,gases diffuse in the inverse proportion to the 
square root of thgir densities, or, more popularly, that light 

diffuse more rapidly than heavy ones. Mr. Ansell 
here showed, by experiment, that when a tube closed at one 
end by» plaster of paris is filled with common coal gas, the 
lighter part of the compound is rapidly diffused through the 
plaster, as is at once seen by the yellow flame and slight ex- 
plosion which ensue on bringing a lighted match close to the 
closed end. Hence, Mr. Ansell said, his proposition. Ina 
pit the case is the reverse of that of the tube. There the gas 
is ready to escape into the galleries, and the apparatus must 
therefore be modified to suit the varying circumstances. 
The essential parts of the apparatus may be described as 
consisting of an alarm-bell and a telegraph needle, the for- 
mer being rung and the latter deflected by an electric current, 
which is set in motion by the action of the dangerous gas. 
The means by which this is effected consist of an iron cup, 
on which is fixed a disc of white Sicilian marble, standing 
on a UJ tube, which contains a quantity of mercury. 
The marble here represents the plaster which closed the 
end of the tube in the first experiment, and through it the 
dangerous gas is diffused. As it does so, the mercury is 


pressed up into the other extremity of the tube, completes 
the previously broken circuit, and an alarm is. given by the 
ringing of the bell and the deflection of the needle. When 
the apparatus is intended to indicate a sudden eruption of 
gas, marble five-eighths of an inch thick should be used. 
When there is a slow accumulation of gas, rising to 10 per 
cent. (104 being the most explosive), the apparatus detects 
it, and points out the danger. Again, when it is wished to 
give warning toa man who had left the pit that gas had 
accumulated in his absence, marble one-fourth of an inch 
thick is used, and the danger is indicated as before. Mr. 
Ansell stated that he had used the instrument in the 
Monkland pits at Airdrie, where it had been also used 
independently by Mr. Mowie, with results a statement of 
which was handed in, but not read. He mentioned, however, 
an incident, interesting as showing the value of the 
apparatus. It had been fitted up in the upper part 
of a gallery where Mr. Ansell and Mr. Mowie were unable 
to detect any gas. The instrument gave the alarm, and Mr. 
Ansell remarked that in this case it must be incorrect ; but 
on elevating a light into the upper current, an explosion 
followed, showing that gas had indeed been there.“ Mr. 
Ansell went on to say that when gas was known to, be 
present, it was of great importance to learn whether the per- 
centage is increasing or diminishing. This he has accom- 
plished by means of a modification of the aneroid barometer. 
Mr. Ansell thought that he would be able to improve his 
apparatus by substituting such a corrugated metallic cham- 
ber as that in the aneroid for the column of mercury which 
was used to make connexion between the poles of the 
battery. 

Professor Anderson believed that this was the first at- 
tempt to apply the law of diffusion to practical purposes, 
and it was certainly of the highest importance. In the 
hands of workmen delicate apparatus was apt to be misused, 
and this was the only ground for fear. 

Mr. Ansell replied that Mr. Mowie had put the apparatus 
into the hands of workmen who had found not the slightest 
difficulty in using it. 

This Professor Anderson regarded as most satisfactory. 

Mr. Bell, Newcastle, feared that the very nature of the 
work of a colliery, which would necessitate the perpetual 
movement of the apparatus, might impede its use by the 
workmen; but thought that, in the hands of the coal 
viewers, it might be turned to good account, as the accidents 
most feared by coal-owners were those in which the atmo- 
sphere of a whole gallery or a portion of one is polluted. 
This apparatus might be applied to prevent such wholesale 
catastrophes. 


ROLLING TH 15 in. PLATE. 

Tue plate was not quite ready at the time appointed, and 
during the short interval of delay the works were inspected. 
It is almost impossible to describe the aspect of Cyclopean 
activity which they presented. The huge space of lofty 
workshops, covering more than 23 acres of ground, were, 
above, all dim with smoke, below, all dazzling with the 
blinding glare and heat of furnaces. Everywhere pon- 
derous flywheels were spinning round with a loud hum 
through the gloom, everywhere steam-hammers were fall- 
ling with a shock upon the solid earth that made the 
walls vibrate, and people near them jump under the tre- 
mendous concussion. No place seemed free from steam or 
flame or melted iron. The dark nooks would suddenly 
become bright as furnace doors were lifted and emitted their 
long light-looking flames of dazzling white vapour, and dis- 
gorged a mass of s¢ething metal, which men, almost clad 
in light steel armour, wheeled away and shot under 
the steam-hammers, the first stroke of which sent jets 
of melted iron rushing in trains of fire like meteors in 
all directions. Sometimes one came on groups of men 
who were saturating in water the rough bands of sack- 
ing in which they were enveloped before going to wrestle 
with some white-heat forging, sometimes on men nearly 
naked, with the perspiration pouring from them, who had 
come to rest for a moment from the puddling furnaces, and 
to take a long drink of the thick oatmeal and water, which is 
all that they venture on during their labour, and which long 
experience has proved to be the most sustaining of all 
drinks under the tremendous heats to which ‘they are sub- 
jected. On every side the glaré the smoke,'the din, and 
steam are alike deafening and blinding. On every side are 
masses of melted iron running down troughs, or great blocks 
of it heated to a glow that is almost melting being welded 
and knocked away in myriads of ks and jets of refuse 
under the blows of the hammers. Most uncomfortable of all 
are the slabs of armour-plate and blocks of steel ingots which, 
half cooled, and of a dull slate colour, lie about everywhere. 
From those in a bright, red glow the visitor can guard himself, 
for he sees them; but from those which are partly cooled, but 
yet hot enough to scorch the flesh from the bones when 
closely approached, there is little safeguard, as one hurries 
out of the way of seething puddle blooms or open furnaces, 
which diffuse such an intense general heat around that little 
extra warning is given by the treacherous masses of half- 
cooled slabs till the danger is almost too near to be avoided. 
After seeing and suffering under seeing such scenes, the 
visitors were conducted to the armour rolling-mill, where 
the monster plate was to be drawn. The process of 
drawing it is simple, but peculiar. The plate, when laid in 
the furnace, rests upon little stacks.of fire-bricks, so that 
the flame and heat plays equally roundit, till all is glowing 








dense mass. A great deal of the success depends upon the time 
at which the plate is drawn and the amount and length of 
time to which it is to be heated. All this is regulated by the 
chief roller and chief furnace-man, who are paid wages which 
many eminent professional men might envy—wages amount- 
ing from 1200/. to sometimes 20002 a year. On Friday, as 
the time for “ drawing” approached, these officials opened the 
furnace doors, and, approaching close to them with only 
the shelter of a lump of wet rag held loosely before 
their arms and faces, peered into the blinding glare from 
time to time with as much care and apparently as much in- 
difference as if they were looking into the tube of a telescope. 
Suddenly, at a signal from the furnace-man, the bands of work- 
men, to the number of about 60, arranged themselves on each 
side of the furnace, as near to it as they could bear the heat. 
Then the doors were opened to their fullest, and what had 
been a glare before and what had been a heat were quite 
eclipsed by the intense light and fervency with which the 
long tongues of flame leapt forth. In the midst of this great 
light lay a mass even whiter than the rest. To this some 
half a dozen men drewnear. They were all attired in thin 
steel leggings, aprons of steel, and a thin curtain of steel 
wirework dropping over their faces like a large long visor. 
All the rest of their bodies were muffled in thick wet 
sacking. Thus protected they managed, with the aid 
of a gigantic pair of forceps slung from a crane above, 
to work as itwere amid the flames for a few seconds, 
and to nip the huge plate with the forceps. The signal was 
then given, and the whole mass of iron, fizzing, sparkling 
and shooting out jets of lambent flame, was by the main 
force of chains attached to the steam rollers drawn forth 
from the furnace on to a long wrought-iron car. The heat 
and light which it then diffused were almost unbearable 
in any part of the huge mill, but the men seemed to vie 
with each other to approach and detach the colossal pinchers 
which had @rawn the iron forth. More than a dozen 
attempts were made on Friday before this was effected, 
and more than a dozen of the best and most skilful work- 
men were driven back one after another by the tremen- 
dous heat and glare. At last all was made clear. The 
forceps, then red-hot from their grip of the plate, were 
drawn away, the chains cleared from the rollers, and, with 
a great hurrah, the other workmen seized the chains 
attached to the iron truck, and drew it to the incline 
by main force, where it was left by its own weight to 
run into the jaws of the rolling-mill. It was then sauve 
qui peut among the workmen, who rushed for shelter in 
all directions as the mass was nipped between the rollers, 
and wound rapidly in amid quick reports like those of dull 
musketry, as the melted iron was squeezed by the tremen- 
dous pressure out of the mass, and flew out in jets of 
liquid fire on all sides. In spite of all the care and all the 
skill which the best workmen can use on these occasions, 
they cannot always escape the splashes of melted iron, and 
the burns inflicted are numerous and often severe. The 
turning of the rollers crushes the plate through to the other 
side, where it rests for a minute on a wrought-iron truck 
similar to that on which it was brought from the furnace. 
The action of the rollers is then reversed after they have 
been by the action of screw levers brought closer together 
by about an inch. These again nip the plate and drag it 
back in an opposite direction, and again and again does the 
mass go forward and backwards, each time passing between 
a smaller space between the rollers, till, as on Friday, the 
whole of the huge thickness was reduced to a compact mass 
15 in. thick, in less than a quarter of an hour. : During 
every stage of the process, quantities of fine sand are 
thrown upon ‘the plate, and this literally takes fire as it 
touches the flaming surface, and covers it as it melts with 
a coat of silica, or with a glaze like that of earthenware. 
After every discharge of sand, and these gé' on almost in- 
cessantly, buckets of water are thrown upon’ the plate and 
explode in clouds of scalding steam, and when these are 
partly dissipated men rush forward, and with wet besoms 
with handles 20 ft. long sweep off whatever little scraps of 
oxidation may have taken place. Thus every time the 
plate passes through the mill the sand is scattered, the water 
thrown, and the surface swept, and at every roll the chief 
roller of the establishment runs forward, and, under the 
shelter of wet cloths, measures with a gauge its thickness 
from end to end. On Friday the required dimensions were 
obtained, ‘as we have said, by less’ than a quarter of an 
hour’s rolling, and a plate 15 in. thick, the product of the 
labour of nearly 200 men and of the consumption of nearly 
250 tons of coal, was shot out by the rolling-mills and left 
to cool. When this had been effected two large rollers of 
iron, each weighing 15 tons, were placed upon it by the 
cranes, and meved slowly backwards and forwards, and, 
eventually, as the plate cooled, were left upon its ends to 
keep the whole perfectly level. Nothing further now re- 
mained in order to complete it as the finest specimen of 
armour-plate manufacture ever attempted but to plane off 
its rough ends and edges. The flat surfaces on either side, 
which form what is called the skin of the plate are never 
interfered with, for the action of the steel rollers leaves 
them literally almost as smooth as plate glass.—Zimes. 








Uritization or Town SewaGe.—At a recent meeting of 
the Liverpool Town Council, a recommendation of the finance 
committee to —_ for 500 shares ad, each in er —_ 

| Sew. tilization Com: (limi on considera 
Sat entistacto 2 ges farniehet that the amount of other 
subscriptions with this sum is sufficient to execute the first 
portion of the works, was adopted. 





white, and the successive layers have settled down into one 
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Tue following paper by Mr. G. Cope Pearce, of Cyfarthfa, 
was read at a recent meeting of the South Wales Institute 
of Engineers, and its importance induces us to transfer it to 
our columns: 

We all agree that the health and the safety of the men 
engaged underground depends in a great measure upon 
their having a plentiful supply of fresh air; but the best 
method of effecting this has not yet been determined. 
Some persons advocate the furnace, while others prefer 
mechanical ventilation; and it is our duty to ascertain, to 
the best of our ability, which is the best. You all know 
the merits of a furnace, its beautiful simplicity, and so 
forth, much better than the writer can tell you. On the 
other hand, it can be said that in many cases mechanical 
ventilation will be found superior in overcoming friction 
where the drag is very great, and in economy; however, 
we cannot shut our eyes to the fact, that no matter how 
well a machine is made, still, after all, it is liable to stop un- 
expectedly. If this should take place, what will become of 
the men underground? How long would they live with 
the ventilation stopped? Could they be withdrawn before 
the air got too foul to support life? You are better able 
to answer these questions than the writer is, and he hopes 
they will provoke a discussion as to whether the men, in 
the case supposed, would actually be in danger or not. 

There can be no doubt that if machinery is used for 

ventilating, we ought to lessen the chance of stoppage, by 
making it with as few moving parts as possible, for which 
reason the writer is decidedly against all kinds of recipro- 
cating machines, composed of pistons, tanks, beams, spur- 
wheels, cranks, numerous flaps, and so forth. The only 
machine, in his opinion, likely to have the least chance 
with the furnace is the fan; but it ought to be made very 
large, so as not to require the engine to work at too great 
a velocity. 
_ Shallow upcasts are sometimes found insufficient, and it 
18 4 common practice to build stacks on the top to increase 
the draught; but as the quantity of air passing only in- 
creases with the square root of the depth, the ventilation 
will not be increased to any great extent by adding a stack, 
without it is built much higher than is the common practice, 
and thicker also to retain the heat. In a situation of this 
kind a fan is likely to be useful, and there are cases where 
fan can be applied, but where a furnace would be quite 
* of the question. 

t would be useful if we could have a formula by which 
to calculate beforehand what quantity of air a tan entinn 
at a given rate, would be likely to draw from a mine; but 
the drag varies so much from local causes, that if we can 
calculate near enough to give a rough guess, it is as much 
a8 we can reasonably expect. If we take the case of a fan 
20 ft. diameter, going 40 revolutions per minute, with an 
area of orifice of 30 square ft., not applied to a maine, but 
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simply employed to displace air; then supposing there is no 
“ slip,” or that the discharged air moves at the same rate 
as the extremities of the vanes, the power required, height 
of water gauge, and so on, can be found in this way: The 
velocity of the ends of the vanes will be 41.888 ft. per 
second, or 2513.28 ft. per minute; and this multiplied by 
80 ft. area of vent, or orifice, gives 75,398.4 cubic ft. of air 
per minute, or 6031.872 lb. per minute—taking a cubic foot 
of air at .08 1b. We must next find how far a heavy body 
must fall to acquire the velocity of 41.88 ft. per second, 
which is 41.888? or 27.27 ft. for the height due to the 





64 
velocity, If 27.27 is multiplied by 6031.872, the weight 
of air displaced, and divided by 33,000, it will give 4.98 
for the horse power expended. 

If the height due to the velocity is multiplied by the 
weight of a cubic foot of air, it gives the pressure per 
square foot in pounds, or 2.1816 lb., and this divided by 
5.2 gives a water-gauge of .419 in. 

If the quantity of air in cubic feet per minute is multi- 
plied by the water-gauge, .419 then by 5.2, and the product 
divided by 33,000, it will give the useful effect or power ex- 
isting in the air, which in our theoretical case will be 4.98 
horse power, the same as before ; but in practice this calcu- 
lation is made from the quantity of air and water gauge, 
taken experimentally ; and by comparing the power so 
obtained with the indicated horse power of the engine, we 
can estimate the duty done by the machine. 

The writer has given the usual calculations, as above, for 
a theoretical fan, because it shows the rationale of the 
matter; but it is rather round about, so he has, by dividing 
the constant numbers, transposing, and so forth, reduced it 
so as to give the same results as before, but with fewer 
figures, thus: 

(Revolutions per minute x diameter in feet)? x .0000426 
= height due to velocity in feet, 
(Revolutions per minute x diameter in feet)? x .000003408 
Ib. per square foot. 
(Revolutions per minute x diameter in feet)? x .000000655 
= water-gauge in inches, A. 
(Revolutions per minute x diameter)® x .000000000324 x 
area of orifice = horse power for slip, O. 

If the orifice in our theoretical fan was reduced from 
30 square feet to 15.36, the rate of the engine would in- 
crease from 40 to 50 revolutions per minute, the quantity 
of air would decrease to 48,255 cubic feet per minute, and 
the water-gauge would alter from .419 to .655, while the 
power required would be 4.97, the same as before. This is 
something like what takes place when the passage of air is 
obstructed by the friction of a mine; but, in practice, the 
quantity of air displaced is less than the theoretical quan- 
tity, owing to the vanes slipping through the air. 

Before we can tell what quantity of air a fan is capable 








of drawing in practice, we must know how much to allow 
for “slip ;” but this cannot be done to a nicety, for you 
will see by the experiments that the per-eentage of power 
utilised varies, even when’ the velocity of the fan remains 
the same ; and we have a still more uncertain and difficult 
matter to make out, which is the friction of the air in pass- 
ing through a mine. The only information the writer has 
been able to get on this point is from a paper read by Mr. 
Atkinson, inspector of mines, published in the Transactions 
of the Manchester Geological Society, March 25th, 1862. 
It is therein stated, that for every square foot of rubbing 
surface exposed to the air, and for a velocity of 1000 feet 
per minute, the friction is equal to a column of air 
.26881 feet high, of the same density as the flowing air. 
Calling this the co-efficient of friction, the formula given 
by Mr. Atkinson for the friction of mines is this: 


p—KSV? 
A 





, 


where P = Pressure per square foot. 
A = Sectional area in square feet. 
S = Rubbing surface in square feet. 
V = Velocity of air in thousands of feet per minute. 
K = Co-efficient of friction in the same terms as P 
is taken in. 
The density of the air will vary with the temperature and 
height of barometer; so in the above calculation the 
weight of a cubic foot of air must be taken by this for- 
mula: 
4, 1.8253 x inches of mercury 
459 + temperature. 

Atkinson’s formula is, no doubt, as correct as practicable, 
but the writer does not see how we are to measure the 
rubbing surface of the colliery with anything like cer- 
tainty ; and without we can do this, we must not expect 
to get an accurate result. If the drag in pounds per square 
foot could be found with a tolerable degree of exactness, we 
could then téll nearly what a fan could do; for the theo- 
retical pressure per square foot, calculated from the speed 
of the fan, agrees very nearly with the pressure taken ex- 
perimentally by a water-gauge. 

Our formula for the pressure per square foot caused by 
the fan is only calculated for a constant density, and will, 
therefore, not be strictly correct if used in conjunction with 
Atkinson’s formula, which is corrected for temperature and 
height of barometer. This error is hardly worth taking 
into account in a rough calculation, but, if necessary, it can 
be done by applying the correction to our formula, which 
will then become this : 


(Revolutions per min, x diam.) x 


Cube foot of air in p 





2.000056457 xin. merc. _ 


459 + temperature. 
pounds per square foot nearly for the force of fans when 
uncovered. If the efflux of air from a fan with a casing is 
obstructed, instead of the speed of the engine falling off, 
the fan has, in fact, less work to do, and the engine in- 
creases in speed till the power is balanced by the increased 
resistance of the air, due to that increased speed. If the 
orifice or vent is shut altogether, the fan can only whirl the 
air round in the casing, and will require little or no power’ 
to turn it. If the entrance into a fan is partially closed, the 
engine will in this case likewise increase in speed ; but in 
practice this only takes place to a certain extent when the 
circumference is left open, for it is found that when the 
entrance of the air is obstructed by the friction of a mine, 
the air at the ends of the vanes will form eddies, and some 
of it will return to supply the partial vacuum at the centre 
of thefan. In this case, although the quantity of air pass- 
ing is lessened, still the air brought back by the eddies 
must be thrown out again continually by the vanes, and 
considerable power will thus be wasted. 

It would seem likely at first sight that a fan left open at 
the circumference would discharge air to better advantage 
than when enclosed, but if, by enclosing it, the air is dis- 
charged at a higher velocity, its return is prevented, and 
although the force due to the velocity of the discharged air 
is lost, yet this is found to be less waste of power than if 
the vanes are allowed to battle with the eddies. 

As there is a loss in discharging the air at a high velocity, 
the aperture ought only to be contracted just enough to 
prevent the return of the air, and no more. This can only 





-be done by experiment, and to get the greatest effect it is 


therefore necessary to have means of altering the area of 
the orifice. 

By discharging the air into a chimney it can be used in 
some measure as a jet, and this, it is said, will utilise some 
portion of the force that would otherwise be lost by the 
velocity of the efflux. Volume XIV. of the Transactions 
of the North of England Institute of Mining Engineers, 
contains a description by William Cochrane of an enclosed 
fan, named from the inventor a Guibal’s ventilator. It is 
working at Elswick Colliery, and from the experiments 
given you will be able to see what it is capable of perform- 
ing. The writer has also obtained information from Mr. 
William Armstrong as to a similar machine in use at Pelton 
colliery. 

A fan of this description is shown at A, where P is the 
opening communicating with the pit, and the engine is 
applied to the shaft at E. The masonry of the fan is not 
connected with the pit exactly as it is drawn, but ought to 
be placed at the end of a short drift, and the top of the pit 
covered by boards or light plates, to act as a safety-valve 
in case the gas should fire up the pit. At S is a shutter 
sliding in grooves, which can be drawn up or lowered by 
means of a chain passing over a small sheave, R, in the 
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chimney, so as to increase or diminish the aperture through 
which the air is discharged. At B are boards, which can 
be‘removed when necessary to'give room for repairing, or 
examining the vanes. ’ 

The dimensions of the Elswick fan are as follows: Dia- 
meter over the vanes, 23 ft. ; width, 6 ft. } in. ; eentre open- 
ing, ‘10 ft.; clearance between the vanes and the walls, 
lin. ; and the outer edge of the vanes, 2 in. ; length of vane, 
8 ft, ; vanes made of oak, 1} thick; cylinder of steam 
engine, 23§ in. diameter; stroke of piston, 19}} in. The 
results obtained by this ventilator are shown in Table B. 
The water-gauges given at the right-hand side show the 
amount of exhaust at various points inside the casing, where 
a partial vacuum is formed. The numbers over the water- 
gauges refer to sketch C, and the different positions where 
the water-gauge was tried are there pointed out. In the 
column headed “ Position of Shutter,’ O denotes the lowest 
position of the shutter; S and I the highest or greatest 
opening. The column of useful effects is the number of 
cubic feet of air per minute multiplied by the water-gauge, 
then by 5.2, and divided by 33,000, as before described ; 
and by comparing this with the indicated horse power of the 
engine, the two last columns of per centages are obtained. 
The other columns speak for themselves, and need no ex- 
planation. 

At D are the tabulated results of experiments tried with 
the fan at Pelton colliery, the dimensions of which are 
these: diameter over vanes, 29 ft. 6 in.; breadth, 9 ft. 10 in.; 
centre opening, 18 ft. 14 in.; height of chimney, 26 ft. 6 in, 
above the centre of the fan; area at the top of chimney 
9 ft. 10 in, by 8 ft. 24in. ; cylinder of steam engine, 23.6 in.’ 
diameter by 23.6 in. stroke. 

You will, no doubt; notice that the experiments are 
rather contradictory ; this, however, is what we must ex- 
pect, for the drag of the air is variable, being altered by 
the opening of doors and various other causes, which will 
alter the quantity of air drawn, even when the speed of the 
fan is constant. The water-gauge in the experiments is 
greater than the theoretical one, and only applies to fans 
uncovered. This is said to be owing to the chimney 
utilising a portion of the force existing in the discharged 
air ; but whatever the cause may be, the fact is proved by 
experiment. 

At Tursdale colliery there was an uncovered fan, and 
a temporary casing with a chimney was added, with this re- 
sult: 

















Revolutions Cub. ft. of air. | W.G. | Stm.| Goa! per 
per min. 99170 65 25 24 hrs. 
Uncovered ... 50 | 7 5 tons 
With a casing 
and chimney 50 32980 9 25 4 tons 





At Pelton colliery, the boards, B, at the bottom of the 
chimney were removed, when the rate of the engine fell off 
from 55 revolutions per minute to 52, the water-gauge de- 
creased from 1.77 to 1.62, and the rate of the anemometer 
changed from 780 to 745. 

The experiments are contradictory, thereforo it is use- 
less to take any one of them for a standard, but we have a 
good many, and we can lay them down in the form of a dia- 
gram, such as E, where the horizontal scale represents the 
number of revolutions multiplied by the diameter of the 
fan. The dots on the vertical lines represent the cubic feet 
per minute, and the water-gauge at No. 1 station, as given 
by the experiments. If we now find the rate of increase 
of curved lines that shall pass near to the dots, we shall be 
able to calculate in a rough way the effects of any fan, 
when applied under similar circumstances, and can form a 
Table like F. , 

The easiest way to do this is to use a table of logarithms, 
and the above quantities were calculated thus: 

Log cube ft, = 1.1 (log revolutions per minute + log dia- 
meter) + 1.35267, B. 

Log water-guage at No. 1 station = 1.8 (log revolutions per 
minute + log diameter) — 5.5044, C. 
Water-gauge at No, 2 station = (revolutions per minute x 
diameter)? x .0000006953, 8. 

Horse power including back pressure = cubic feet per 
minute X water-gauge xX .0003329, D. 

Horse power transmitted to fan = cubic feet per minute x 
W.G. x .000291. 

The curves were fixed upon after several trials, as being the 
nearest to suit all the circumstances; and we thus find that, 
according to the experiments, the quantity of air drawn in- 
creases a little faster than as the velocity of the vanes, and 
the water-gauge at station 1 rather slower than as the 
square of the velocity; but the experiments indicate that 
the water-gauge at station 2 increases with the square 
of the velocity very nearly. |The formula for cubic 
feet per minute is only intendei to find the rate of increase 
in the experiments, and is not applicable to all cases, 
because the quantity of air drawn is governed in a great 
measure phe drag, which varies in different collieries, 
= it is therefore impossible to form a general rule of any 

value. 

It will be seen at Table F that the calculated water. 
gauges are near enough for practice, and although we can- 
not find the absolute quantity of air in every case answer- 
ing to a given speed, yet we can get the rate of increase 
nearly ; and if we know the amount of ventilation in any 
colliery, with the water-gauge answering to it, we can then 
give a near guess at the speed of fan necessary to draw that 
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The anemometer was fixed in all the experiments except No. 7. 








The formula for horse power is only the power in the 
air as before described, increased by the average amount 
of all the percentages given in the experiments. 

The economy of a fan as compared with a furnace, de- 
pends upon the depth of the upcast. Where pits are shal- 
low, a fan requires far less coal, and that of an inferior 
quality ; but there are cases where the quantity of coal 
saved will not pay for the increased first cost and working 
expenses, 

Previously to the erection of a fan at Pelton colliery, 
the ventilation was effected by furnace. The upcast pit 
was 112 yards deep by 7 ft. 6 in. diameter. The quantity 
of air obtained by .9 in. water-gauge was 31,000 cubic feet, 
and the consumption of coal about seven tons in twenty- 
four hours. 

If this upcast had been larger, the duty of the furnace 
would perhaps have been higher ; however, supposing that 
it had been as much as £5,000 cubic feet per minute, the 
experiments show that, to do this with a fan, an engine of 
only 23.6 horse power would be necessary, which would 
consume about two tons of coal per day instead of seven ; 
so there can be no doubt as to the superior economy of the 
fan in this case, as regards the consumption of coal. 

In cases where the fan consumes less coal than the fur- 
nace, before we can tell which is the most economical, we 
mast determine the cost of coal at the furnace underground 





— of air, or any other amount in that particular col- 





and the cost of small coal on the surface. 


Furnaces are generally supplied from coal left under- 
ground for that purpose, and some viewers think this coal 
ought only to be charged at what it actually costs to 
deliver it to the furnace; but others maintain that it is as 
valuable as other coal, and that by using it you lose what 
could be got by selling it, and that it ought to be charged 
at what you could get for it if sold. The members of this 
Institute are better qualified than the writer is to discuss 
this question, and he only names it because it makes all the 
difference when comparing furnaces with mechanical 
ventilation. 

The writer has not had experience with ventilating ma- 
chines himself, and has written this paper to provoke a dis- 
cussion ; but we have several members of the Institute who 
have tried them, and they can therefore speak with confi- 
dence on the subject, and what he has omitted they will, 
no doubt, be able to supply. Discussion will, doubtless, 
elicit facts as to the quantity of air drawn, coal consumed, 
and so forth, by the furnaces in this district; if so, this 
paper will bethe means of drawing out much valuable in- 
formation. 








Newton Anp Pascat.—At the meeting of the British As- 
sociation, on Tuesday last, in Section A, Professor Hirst made 
a communication on the subject of the alleged correspondence 
between Newton and Pascal. Sir David Brewster, in a terse ’ 
pronounced the correspondence a gigantic fraud, intended to 
transfer to Pascal Newton's great of gravitation. 


evo 























ll 











——— - ietitiaatil a ae 





HORIZONTAL BOY 
CONSTRUCTED AT THE WEST-POINT FOUNDR, 8.5 
(For we See J 




















=== ss — | 
| _——SS——— = = ——e 
== } 
| | 
SN MM GSES] 
- 
| 
| 
| 
| — 
| 
| = ——— 
| 
i 
== SS Sa 2S 














Nie 


~~ = 
‘ 
\ 
% —_—— 
\ — 
—— \ ——————— = —— — 





ENGINEERING, Szpremszr 13, 1867. 


iy 


BA) WING-ENGINE. 


R.O.s.: CAPTAIN ROBERT P. PARROTT, ENGINEER. 
crit See Page 227.) 
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THE subject of our two-page engraving this week is a hori- 
zontal blowring-engine arranged on a plan which. has been 
adopted for numerous sets of blast machines for smelting fur- 
naces constructed, during the last few years, by the West Point 
Foundry, State of New York—works of which Captain Robert 
P. Parrott, the inventor of the gun bearing his name, is 
the manager. Two of the largest engines made on this plan 
were completed early in the present year, one of them being for 
the works—well known in America—of Messrs. H. Burden and 
Sons, of Troy, U.S., and the other being for Mr. C. J. Nourse, 
of the Chesnut Hill Furnaces, Columbia, Pennsylvania. 

The arrangement of the engine will be readily understood by 
reference to the engravings. The steam and blowing cylinders, 
which have a stroke of 7 ft. and are 38 in, and 84in. in diameter 
respectively, are placed with their axes in line, and are bolted 
down to a stiff continuous bed-plate, which also carries the 
pedestals for the fly-wheel shaft. The piston-rods of both the 
steam and blowing cylinders are attached to a wrought-iron 
crosshead, furnished with brass blocks working between two 
pairs of guide bars. The ends of the crosshead projecting 
through the blocks serve as journals for the pair of connecting- 
rods, these latter passing back on each side of the steam 
cylinder, and taking hold of crank-pins fixed in the bosses of 
the fly-wheels, of which there are two, placed one at each end 
of a short straight shaft. The connecting-rods are of wrought 
iron, and have strap ends. 

The ends of the crosshead being prolonged beyond the con- 
necting-rod journals serve to work the feed-pump, as shown 
in the plan. The steam is admitted to, and released from, the 
steam cylinder by double-beat or equilibrium valves worked by 
the arrangement of gear shown in the longitudinal section, this 
section being shown in the longitudinal section, this section 
being taken through the exhaust-valves and their passages. 
The eccentrics—of which there are two, one for eating the 
steam and the other the exhaust valves—have 54 in. throw or 
1lin. travel, and they actuate the valves through the medium 
of the rocking shafts, lifting-fingers, and levers shown in the 
engraving. 

‘The arrangement of the engine gives ample length to the 
connecting-rods, and enables the piston-rod of the steam piston 
to be d through stuffing-boxes on both cylinder covers, so 
that the piston, which has cast-iron packing rings, is well 
carried. The blowing-cylinder piston a is also carried through 
both ends of the cylinder, and the piston being in this case much 
heavier, the rod is made of cast iron, hollow, and of large dia- 
meter, so that it is not only amply stiff enough to carry the 
piston without springing, but also has large bearing surfaces in 
the stuffing-boxes. ‘This system of construction has been found, 
in every case in which it has been tried, to secure the cylinders 
from wear on the lower side, and to cause the piston to remain 
constantly tight and efficient. The blowing, like the steam 
piston, is of cast iron, and has cast iron packing rings. 

The arrangement of the air valves is shown on the longitudi- 
nal section, from which it will be seen that they are fitted to 
blowing-cylinder covers, the inlet valves being above, and the 
discharge valves below, the centre line of the cylinder. They 
are all flap valves, made of leather and canvas, and they are 
hung so as to close naturally. 

Altogether, the engine which we have described is well 
arranged. The machinery being all fixed to one frame, the 
parts are constantly kept in their proper relative positions, and 
all the details are disposed so that they can be readily got at. 
We are informed by Mr. Parrott that two engines of this con- 
struction have now been in use eight years without having the 
— repacked or any of the valves renewed; and that, so 
ittle have the pistons worn the cylinders on the lower side, that 
the slight marks of the boring-tool are still visible. 

The following are some of the principal dimensions of the 
engine shown in our engraving: 


: ft. in. 
Diameter of steam cylinder ... ove 3 2 
- blowing ,, ‘i a 7 0 
Length of stroke .,, dee eee z.:@ 
Diameter of piston-rod of blowing cylinder 1 0 
Length of bearing in stuffing-boxes, about 1 4 
Length of connecting-rods between centres 22 7% 
Section of ” at centre 12in. x 5 in. 
i) ° at ends 44 in. diameter 
pod of connecting-rod bearings ... 0 8} 
n, . dus 0 8 
Diameter of fly-wheel shaft ... ese 1 2 
Length of fly-wheel shaft bearings oo 1 4} 
Diameter of fly-wheels eos ove 24 0 
Width of crosshead guide-bars oe 07 
Length of crosshead blocks ... pone 1 3 
Diameter of air-delivery pipe ... eee 2 0 
Diameter of feed-pump plungers Q 3} 








TELEGRAPH ExrTENstoN.—The new submarine cable pro- 
sey to be laid from France to the United States will extend 
Brest to St. Pierre-Miquelon, following a plateau which 
has been sounded very carefully. From St. Pierre-Miquelon 
the cable, in order to reach New York, will follow the English 
coast of New Brunswick and the American littoral of the States 
of Maine, New Hampshire, Massachusetts, and Connecticut. At 
first sight it might appear desirable to carry a line from Brest 
to NewYork direct, but to achieve this object it would be neces- 
Sary to carry the cable across parts of the bed of the Atlantic 
which are utterly unsoundable. The operation of submersion is 
expected to be commenced in May, 1868. The Portuguese Go- 
vernment has granted to Messrs. Darley Rose, Charles Cooper, 
and Stephenson Clarke the concession of a line which is to be 
established between F almouth and Peniche. The concession is 
granted for 99 years, dating from 1869, by which date the line 
is to be established. A telegraph station will be formed at 
Lisbon, and will be in communication with that at Peniche. 
_Ixpian Towns.—The population of Calcutta is returned at 
377,924; of Madras, at 427,771; and of Bomba’ » at 816,562. 
These figures are based on calculations made in Jan: , 1866 
(Calcutta), 1862-3 (Madras), and February, 1864 ¢ y)- 


(Continued from page 201.) 
Description of Metal for the Suspension Systems. 

THE tenacity of iron and of plate iron is not sufficient for 
the construction in those materials of a suspension system of 
1000 metres span, with a rise of 20 metres; but the tenacity 
. og would allow of its being attained without fear of similar 

oubt. 

If at present steel has not been employed on a scale to be 
compared to that of most iron structures, it is because construc- 
tion in that metal is more expensive than in iron, and it is not 
so readily obtainable. 

The — of homogeneous steel is very constant for each 
construction; but itis very variable in different structures, and 
according to the thickness of the steel. That constancy of 
tenacity in individual cases is explained by the homogeneity of 
the metal; considerable variations in the tenacity of steel in dif- 
ferent cases depends much on the nature of the ores used, and 
on the workmanship employed ir their conversion into steel. 

The steel to be employed in the spans at Messina would cer- 
tainly have to be ofa great homogeneity of resistance ; its employ- 
ment would be undertaken under such conditions of simplicity 
as to easily arrive at absolute perfection in its manufacture; 
that perfection of work could easily be proved. Under such 
conditions it might be expected that the suspension systems 
would be capable of supporting, without fracture, the strains 
calculated after the resulta of partial tests. 

In supporting by a suspension system a constant strain—if, 
for example, it is employed for a canal bridge—it would not be 
necessary to adopt any very great difference between the pos- 
sible resistance of suspension systems and the strain to be sup- 
orted. 
‘ If it is desired to support fluctuating loads by suspension 
chains, and that such loads might, owing to unforeseen circum- 
stances, cause considerable variation of strain, an alowance 
must be made proportioned to the additional strain which could 
be realised in practice. 
Suspension chains have to support at the same time two 
different kinds of strain—the one due to the dead weight of the 
structure, which is constant, the other due to the effects of vary- 
ing loads, which might cause unforeseen circumstances. It is 
customary to calculate suspension systems by taking account of 
the constancy of the measure of the load equivalent to the dead 
weight of construction, and to allow a margin for unforeseen 
strains which moving loads might occasion. 
This is how we think it should be worked:—The dead weight 
of structure being about 19 tons per lineal metre, whilst the 
greatest possible load is 74 tons per lineal metre, it follows that 
the section of the systems should be such that it might be 
divided into two parts, of which one should sustain the dead 
weight of 19 tons opposed to + of the coefficient of security, and 
the other should support the load of 73 tons opposed to 4 of that 
coefficient. 
If we take for that coefficient of security 100 kilogrammes, the 
section of the suspension chains will be such that the less figure 
of the maximum expected tension would be equal to 
19x 4 100, x7, =50 X 34 X 100% 
19t x 7.50 

The spans then could resist within the limit of the adopted 
coefficient of security, not only a calculated load covering them 
completely, and estimated at 7.5 tons per linea] metre, but also 
a possible additional strain equal to 26.5 tonsx32, or 11 tons 
per lineal metre. 

The coefficient of 100 kilogrammes, which we consider as the 
strain which the suspension systems could sustain with safety 
in an unforeseen occasion, is well in excess of anything that is 
possible, so that there is no occasion for fear concerning it. 

Steel of 44 points (French guage) could easily support that 
strain without injury. If at that limit its elasticity chould be- 
come slightly altered, that could not give rise to any serious 
consequences. 

Between 100 kilogrammes and 150 kilogrammes (the point of 
rupture) there is a considerable difference. That difference 
cannot diminish in consequence of an unforeseen addition in the 
strains, since, after allowing for all contingencies, it would be 
impossible for the load to attain to 100 kilogrammes; neither 
could it diminish for want of resistance in the suspension 
chains, since those chains would be composed of elements of one 
homogeneous character manufactured with great care. 

Piers supporting the Spans. 

The construction of the piers for supporting the spans of the 
Messina Bridge will be a colossal undertaking; but we shall not 
say much on that subject at present. When public opinion is 
accustomed to projects for large spans, when the possibility of 
constructing spans of 1000 metres, rigid under the passage of 
trains, immovable under the action of winds, it will be admitted 
that we know how to lay with safety the foundations of the piers 
for the Messina Bridge in 110 metres’ depth of water, and how 
to erect the portion above the level of the sea, which will be 
about 110 metres in height, without incurring enormous expense 
either in time or money. . 

We have reflected much on tiie difficulties presenting them- 
selves in the erection of piers about 220 metres in height; we 
have taken into account the enormous efforts that would be 
necessary, and the destruction to which they would be exposed ; 
and we are convinced that they may be constructed, and that 
the day will come when the thing will be accomplished. 

Y Raising the Spans. 

_ The raising of the spans of the Bridge of Messina is not a 
difficulty of the first order; it is easy to understand this when 
one is accustomed to the constant method employed in the con- 
struction of suspension bridges, to set the spans in their places. 

_ Acable of a weight 1 per lineal metre could carry, when once 
in position, a cable of a weight 3; that, a cable weighing 9; the 
last, a cable weighing 27 per lineal metre, and soon. ‘The first 
of a very light weight, in steel wire, being stretched from one 
pier to the other, it can be employed for getting into position a 
steel wire cable of three times its weight, in thesame way as the 
constructors of suspension —— employ ferry boats to erect 
their cables. The second cable being in place, it will serve to 





=70 kilogrammes, 








get @ cable three times its weight into position, and so on. 
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mencing from the piers, as is done in any ordinary suspension 
bridge. 

Thus it is seen the raising of the spans of the Messina Bridge 
is possible, and that without any scaffolding or special appliances. 








DUNDEE AND ITS FACTORIES. 

Ar the present time seventy-two firms own spinning-mills or 
power-loom factories, or both, of 5822 horse power, containing 
202,466 spindles and 7992 power-looms. In these works 
35,310 persons are employed, and the same firms also employ 
6240 persons in hand-loom weaving, and in other departments, 
making a total of 41,550 persons employed by them, and the 
total number of persons directly engaged in the various branches 
of the linen manufacture in Dundee cannot be much, if at all, 
short of 60,000. The buildings which have been erected in 
Dundee for spinning and weaving are most imposing structures, 
unsurpassed in extent, in durability, and in their proportions 
by any others. Internally they are furnished with every modern 
appliance to render them salubrious and healthy, and as the 
different floors are lofty and the whole thoroughly ventilated, 
the workers enjoy a degree of comfort unknown to their pre- 
decessors. The machinery in the various mills and factories is 
as perfect and as well adapted for the work it has to perform 
as human ingenuity and money can make it, and it is invariably 
kept in the most complete order, Every real improvement is 
readily taken advantage of as it is discovered, and so numerous 
and so great are the changes which have been made on both 
spinning and weaving machinery, that in many works the whole 
of it has been renewed within the last few years. This year 
the consumption of jute will be about 65,000 tons. Including 
hemp, the consumption of material in Dundee is at present at 
the rate of about 90,000 tons a year, and the cost of this 
material is about two and a half million pounds sterling. In 
the district of which Dundee is the centre, but excluding 
Dundee, the average annual consumption of flax and 
tow is at present about 37,000 tons of flax and tow, 
2006 of hemp, and 1000 tons of jute, being in all 40,000 
tons, the cost of which is about one and three-quarter million 
pounds sterling. In the entire district, including Duudee, there 
are now, therefore, about 180,000 tons of flax, hemp, and _ 
consumed annually, the cost of which is about four and a 
— million pounds sterling. In the district, excluding 

undee, the details of which have already been given, there 
are 110 firms in the linen trade, employing steam or water 
power of the aggregate of 6290 horse power, driving 191,452 
spindles and 10,151 power-looms, and employing 28,875 per- 
sons. The only way of approximating to the quantity of yarn 
spun is by multiplying the spindles by the average daily spin of 
each. This gives a total of about 31,000,000 spindles for 
Dundee and 29,000,000 for the district, making together 
60,000,000 spindles of yarn spun annually, which, at the aver- 
age price of 2s. 3d. per spindle, gives a value of 6,750,000/. 
No reliable estimate of the number of yards of linen made, 
either in Dundee or in the district, can be formed. Neither is 
there any mode by which the correct value of the goods made 
can be ascertained; but it is estimated that the total value of 
the yarn and linen made in Dundee and throughout the district 
cannot be under 8,000,0002. The capital invested in the spin- 
ning-mills and power-loom factories in Dundee is about 
2,500,0002., and those ‘in the district 2,200,000/.—together, 
4,700,0007. When the works now in course of erection are 
completed, which will be within a few months; they will bring up 
the total cost of the whole to 5,000,000. The amount in- 
verted in blefch-works, calenders, and other auxiliary branches 
of the trade cannot be less than 1,000,000/. If to these sums 
be added the average value of the stock-in-trade in the hands 
of the spinners, manufacturers, and merchants, it will be with- 
in the mark to estimate the capital required to carry on the 
trade of Dundee and the district around at 10,000,0007. 








THE WATERWITCH. 
To THe Eprror or ENGINEERING. 


Srr,—In ashort notice, in your last number, of the new trials 
of this vessel, you have made a great mistake—to the prejudice of 
the water-propeller—which I hope you will allow me to rectify. 

You say “the jet-propelled vessel Waterwitch has had two 
“ farther trials since that reported by us three weeks ago; but 
“ she has only exerted still greater engine power, and attained 
“ Jess speed. The trials at half-boiler power show a large loss of 
“ effect, the mean speed being but 6.326.” Now, instead of a 
loss of effect, this speed, at the so-called half-power, shows 
comparatively a better result than at the full power, as may be 
easily seen by comparing the proportions. At the trial referred 
to (3rd of September), the full speed*is said to have been 8,879 
knots, and say (for the horse power has not yet been published) 
800 horse power. At half-power—that is, with one boiler 
merely—the speed was 6.326, and, say, 228 horse power, being 
the highest power hitherto obtained from one boiler. From this 
it will be seen that the half-power gave a higher speed in pro- 
portion to the power onge and a better, and not a worse, 
result, as you have stated. , 

This half-speed is, moreover, the highest speed ever attained 
by any vessel afloat, with same power, same length, aud same 
displacement. Can you name a better or an equal? 

st you should feel inclined to doubt the accuracy of the 
horse powers at the last trial, as I have so far inferred them 
to have been, I give similar particulars from the more careful 
trial made on 9th August, which have been obtained -trom 
authentic sources, namely, full-boiler power, 777 horse power; 
speed, 9.233 knots; half-power, 226 horse power; and speed, 
6.163, showing also a slightly better result for the half + 

London, September 10, 1867. . . B. 

[The first portion of our paragraph, referring to the full- 
power trials, is strictly correct in any case. The last is correct 
also, upon the supposition that the term “half-boiler power” 
means what it expresses. How is it that while the full number 
of boilers gives 800 indicated horse, half the number of boilers 
gives but 226?—Ep. E.] 
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KURRACHEE HARBOUR. 


Art page 164 of last week’s number of EncInzERING 
we ped ag, Teeny Stevenson’s report to the Secretary 
of State for India on Mr. Walker’s project for the im- 
provement of Kurrachee harbour, and which, bein 
unfavourable, led to orders being issued for 
further works to be suspended. Teieg given that 
report in full, it is but right and fair that we should 
also give the counter opinions which have been re- 
corded on the subject ; and this, not only in justice to 
those whose professional opinions have been set aside 
(and, as circumstances have shown, unjustly), but be- 
cause the improvement of Kurrachee harbour involves 
questions of the very first importance in harbour 
engineering, and, by publishing all that has been said 
on both sides of the question, will, together with the 
description of the harbour and contemplated works 
for its improvement, which will be found at pages 454 
and 497 of Enerneenrine, vol. ii., enable any one 
interested to form a very good opinion on the entire 
subject. 

On the conclusion arrived at by Messrs. D. and T. 
Stevenson, understood to be condemnatory of Mr. 
Walker’s design, Mr. Parkes wrote as follows to the 
Under-Secretary of State for India, under date of 3rd 
March, 1866 : 

“T have been advised by Messrs. D. and T. Steven- 
son that they have forwarded to the India Office their 
report on Kurrachee harbour, and I understand that 
their conclusion is condemnatory of Mr. Walker’s 
design. 

“Tn a matter so seriously affecting the public inte- 
rest, and the professional credit of myself and my late 
friend Mr. Walker, I feel it my duty to lose no time 
in bringing to your notice the circumstances under 
which that conclusion has been arrived at, so that 
they may be considered at the same time with the 
conclusion itself. 

“From the time that Messrs. Stevenson com- 
menced their investigation of the subject till now, they 
have never asked me a single question, or expressed a 
desire for any information beyond that contained in 
the papers sent them, or any explanation of that in- 
formation. To my repeated requests for interviews, 
and expressions of desire for personal unreserved con- 
sultation, they have given no response whatever ; and 
though Mr. David Stevenson called on me on one occa- 
sion when I was unfortunately absent through illness, 
no opportunity was given for a subsequent meeting 
either in London or Edinburgh. 

“They forwarded to me a draft report in January, 
which was the subject of some discussion as to its 
form. On the 10th February I sent them some com- 
ments on this draft, with a clear intimation that I 
hoped they would appoint a meeting. Messr's. Steven- 
son, nevertheless, adopted those comments, though 

ualified by this intimation, as conclusive, and made 
their report without further communication with me. 

“If it be asked why the whole information was not 
furnished to them in writing, my answer is, that the 
question is one which can only be efficiently discussed 
by personal consultation. I gave all I could that I 
thought pertinent to the immediate questions at issue, 
but in the full knowledge that collateral questions must 
arise at a subsequent stage, which I reserved, for the 
sake of convenience, till our expected interview. 

**T submit, refore, that Messrs. Stevenson have 
not given me the opportunity to present to them my 
whole case, and that their conclusion must be con- 
sidered as premature. on 

“T am quite at a loss to account for _— 
tion to meet me in personal consultation. There must 
be a*misunderstanding somewhere, and ‘we must be 
acting in some unknown way at cross purposes. 

“1 the more regret this because I am convinced, 
looking at the absolute identity of their fundamental 
principles with my own, that an unreserved discussion 
upon the whole question would, at an earlier stage of 
the proceedings, have led us to an agreement. No 
doubt I should have had to yield something of my 
present position to their ability, experience, and un- 
biased view of the case; but ie, on the other hand, 
would surely have derived advantage from my far more 
intimate acquaintance with its history, cetails, and 
special circumstances,” 

After perusal of Messrs. Stevenson’s report, Mr. 
Parkes again wrote to the Under-Secretary of State 
for India, on 20th March, 1866, requesting that the 
conclusion arrived at might be subjected to a suitable 
review, and forwarding a report on the subject from 
Mr. Beardmore, C.E. Mr. Parkes wrote as follows : 


_ “Since I had the honour to address you on the 3rd 
instant, I have been favoured with a copy of Messrs. 


wee | had an interview with Mr. David Stevenson 
himse 


“T feel it now to be my duty to urge upon the 
Government in the strongest manner consistent with 
due respect, that the conclusion arrived at by Messrs. 
Stevenson be subjected to a suitable review. 

“T am well aware that such a request is unusual, 
perhaps irregular, and that it rests with me to justify 
it. Tam also aware that the fact of Messrs. Steven- 
son’s conclusion being inst my own conviction 
pwould be no justification from your point of view, 
while nothing but the greatest confidence in the truth 
of my own position would be a justification from my 
own. 

“ With a view, therefore, to testing the possibility 
of my being really in error, I submitted all the papers 
which had been sent to Messrs. Stevenson, together 
with their original draft, and my remarks thereon, 
and their report, to Mr. Beardmore, C.E., a gentle- 
man whose authority on such a question is certainly 
not inferior to that of Messrs. Stevenson. I have 
the honour to enclose the written opinion with which 
he has favoured me, which speaks for itself. 

“T would further submit to you, that although my 
authority on matters of opinion upon this subject is 
for the present in abeyance, my intimate knowledge of 
fact remains the same. I am therefore in a position 
to assure you that Messrs. Stevenson’s report is so 
singularly open to criticism, owing to their mode of 
treating the evidence on matters of fact laid before 
them or tendered to them, as to render it unsuitable 
for a final and authoritative settlement of a question 
involving so many and varied interests, both national 
and commercial, as the improvement of Kurrachee 
harbour. 

“T am, of course, prepared to substantiate this 
statement in detail, if called upon to do so; but the 
Government will easily understand my wish that a 
course which would render this unnecessary should be 
adopted in preference. 

“TI adhere to the opinion expressed in my letter of 
the 3rd instant, that if the investigation had been 
carried on by Messrs. Stevenson in an open and un- 
reserved manner, our final agreement on all essential 
points would have been inevitable.” 

The following is the report by Mr. Beardmore, C.E., 
referred to in the foregoing letter : 

“ Having perused the voluminous papers relating to 
the improvement of Kurrachee harbour, and Messrs. 
Stevenson’s recent report thereon, and having examined 
the numerous maps, charts, soundings, and sections 
extending from 1854 to October 1865, I will endeavour 
to answer your question, viz. : 

“* Do you think that the depth of water outside the 
harbour, and the general conformation of the bottom, 
are such as woul have discouraged you from applyin, 
the ordinary resources of harbour ‘eiigineering, wit 
the hope of obtaining the conditions necessary Be the 
formation and maintenance of an entrance channel of 
20ft. deep (or thereabouts), with ample width for 
navigation ?’ 

“IT do not think there is anything formidable in the 
dimensions of the bar or bank of sand projecting from 
Manora Point, and maintained by the action of suc- 
cessive monsoons, that will preclude a successful appli- 
cation of the admitted principles of harbour engineering 
suited to this case. 

“The soundings from the bar in every direction 
indicate a by no means unfavourable bottom. A depth 
of 24 ft. at low water was reached at a distance of 
1500 ft. from the centre of the bar, weatherward and 
seaward, in the year 1858. ; 

“ By the last survey, in October, 1865, it appears 

that the distance between 24 ft. soundings and the 
centre of the bar is less,than 1000 ft. 
_ “ With my manuletar any entrances to harbours 
in this country of a like character (i. e. with sandy 
bottom), I should say that the natural capabilities of 
Kurrachee are above the average. 

“I have perused Colonel Tremenhere’s objections, 
and am of opinion that they are fallacious in theory, 
and the alleged facts appear to me unsupported. , The 
vitality of Kurrachee harbour, as proved by all record, 
is quite inconsistent with the theory of a persistent 
drift from the delta of the Indus. If such a current 
were in existence, it must have been so for a sufficient 
time for Kurrachee harbour to have been entirely de- 
stroyed. But even if there had been such a drift, no 
better prevention for its evil effect on the harbour 
could be found than the Keamari Groyue, irrespective 
of its other manifest advantages. The argument, that 
the water on the flood tide being drawn through the 
breakers in the neighbourhood of the bar causes more 
sand to be carried into the harbour than was the case 





Stevenson’s report on the above subject, and I subse- 





tenable, for such an action implies a current over the 


bar, opposite the end of the groyne, that would cer- 
tainly have the effect of pushing the bar inwards ; 


whereas, by all the surveys up to October, 1865, the 
bar is shown to have travelled bodily outwards. 

“This fact of the bar having moved outwards is not 
in itself of great importance ; but in connexion with 
it, I observe that the bar in the middle portion of its 
length has narrowed considerably, and also that it 
has extended to the eastward. The action which has 
produced these results must ultimately cause a new 
channel to be opened through the bar, in continuation 
of the line of the main harbour channel. 

“To secure the permanent maintenance of such a 
new channel, the Manora breakwater is absolutely 
necessary. For present purposes, I think the length 
of 1500 het as designed eg he sufficient ; but having 
relation to the future increase of scour caused by the 
diversion of Chinna Creek, I think it might be de- 
sirable ultimately to extend Manora breakwater by an 
arm running in a south-easterly direction, following 
somewhat the line of the 27 ft. soundings. There 
would be an additional argument in favour of this, 
because such a breakwater would offer an outer har- 
bour of refuge for vessels running to Kurrachee for 
shelter. 

“‘T am of opinion that there is no possible fear for 
the permanent and successful result of these works. 
It is very possible that the immediate ae of the 
bar by natural causes would not exceed.a depth of 
16 feet. Below this depth the dredger would be ap- 
plied with extreme value for bottoming out a channel 
to 20 feet deep. More would be done in one season 
by a dredger than in several years by the action of 
current yaad on a deep bottom, especially as the 
width of the channel increased by the natural action 
of the tide. The tendency will be for the channel 
rather to widen than deepen by tidal action after 16 
feet at low water is acquired. In favour of dredging, 
it appears that a channel 300 yards in width could be 
dredged through the present bar between 16 and 20 
feet depth by the removal of about 150,000 cubic 
yards, which would cost on the Tyne or the Clyde 
4000/. Probably at Kurrachee the cost would be 
three or four times as great, but still a small sum com- 
pared with the advantage of getting rid of so much 
material from the harbour mouth. 

“‘T have looked over all the precedents in my own 
professional knowledge and experience for any case to 
support the adverse opinions that have been given 

ainst these works, and I am unable to find any case 
which would lead to a condemnation of them. 

“On the contrary, works now in progress on the 
Tyne and on the Tees are based on the same prin- 
ciples, and good results have already been obtained. 
Great improvements have been effected at Dunkirk by 
similar means; and the immense sand-banks and 
channels forming the entrance to Liverpool have ex- 
perienced om from less apparent causes than 
might be brought to bear at Kurrachee. 

“ The policy of persevering in these works is rather 
a nae question than one for the judgment of an 
engineer. That they can be carried out so as to fully 
— Mr. Walker’s original anticipations I have no 

oubt.” 

In order to render these papers complete, there only 
now remains for us to give Mr. Parkes’s analysis of the 
evidence on which Messrs. Stevenson had based their 
conclusions, but which, for want of space, must be de- 
ferred for our next week’s issue. 








Tue LATE Proressor FarapAy.—At the last sitting of 
the Academy of Sciences, M. Dumas announced the death of 
Professor Faraday in the following terms: “ The labours of that 
incomparable philosopher are known to the whole world; but 
the ineffable kindness, frankness, and ingenuousness of his 
nature could only be appreciated by his intimate friends. It is 
nearly fifty — ago when I first met Mr. Faraday, and from 
that time I had frequent intercourse with him. I therefore had 
an opportunity of watching his glorious upward progress, 
and saw his natural and simple modesty increase in the 
same proportion as the strength of his genius and the 
splendour of his services. If his discoveries have immortalised 
him, and if he is remembered as one of the most fruitful minds 
of this century, he also leaves, to the honour and dignity of 
science be it said, the example of a pure life and a noble heart. 
England will not be alone in mourning his death.” , 

HE Cape CoLony.—Works undertaken for the construction 
of a dock and breakwater at Table Bay are being pursued 
regularly and actively. It had been ee SS to con- 
struct only a dry dock of a depth which would limit its useful- 
ness to the reception of ships of the mercantile marine. But the 
directors of the works have deemed it desirable that the basin 
should be enabled to receive ships of war, and the Admiralty 
has promised to give the enterprise its moral and material 
support. The outlay likely to be involved by the supplementary 
work which has just been decided on, is estimated at 40,000/., 
which will be sought for partly in the London money market 
and partly in the Cape Colony. 





when it passed over the Keamari sand-spit, is not 
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A FORTNIGHT ago (vide pages 173 and 174 of the present 
volume of this journal) we gave an illustrated description of a 
small locomotive engine constructed at the Neath Abbey Works 
from the designs of Mr. William Moyle, the engineer of the 
Rhymney Iron Company; and we now give engravings showing 
more clearly the steam brake and some other details of the 
engine. The cylinder of the steam brake is fixed at the hind 
end of the footplate, as shown in the general elevation and plan 
already published (vide page 174), and itis 6in. in diameter, 
and of sufficient length to accommodate a stroke of between 
6in. and 7in. As will be seen by the views given above, the 
admission of the steam to, and its release from, the brake cylin- 
der is effected by a small piston-valve, 2 in. in diameter, which 
is moved by a hand lever and nut fitted to a three-threaded 
screw formed on the valve-spindle. The ges leading to 
the top and bottom of the cylinder are }} in. in diameter, and 
the formed through the valve itself for connecting the 
upper and lower cylinder passages is of the same size. The 
steam is admitted to the chamber between the two ends of the 
valve ; and when the latter is in the position shown in the verti- 
cal section, the steam has a free passage into the lower end of 
the cylinder, so that it can force up the piston and apply the 
brake. At the same time the upper cylinder port is uncovered 
to the exhaust chamber, which latter extends down the side of 
the cylinder, as shown in the figures, and is fitted with a pipe 
for conducting away the waste steam. When the valve is 
raised; by the aid of the screw, the ends of the passage in it 
are brought fair with the cylinder ports, and the two ends of 
the cylinder are thus placed in free communication with each 
other, so that the piston can fall and the brake be taken off. 
The brake is applied to the hind pair of wheels only. 

Another detail, shown in the engravings now given, is the 
arrangement of the driving springs. ‘The narrow gauge (3 ft.) 
of the tramway on which the engine has to work rendered it 
impossible to place the springs directly over the driving axle- 
boxes in the usual way without raising the firebox incon- 
veniently high, and the difficulty has therefore been got over by 
adopting the plan shown in Fig. 1. From this it will be 
seen that each driving spring rests at one end upon the corre- 
sponding axle-box, and at the other upon a shoe fixed to the 
framing, the centre of the spring bearing against the point of 
an adjusting screw carried by a bracket also fixed to the inside 
of the frame. Each spring thus acts as an elastic beam, and 
the arrangement, besides its convenience in other respects, has 
the advantage of rendering the spring readily accessible for ad- 

justment or renewal, and leaving the top of the driving-axle 

es clear for oiling, &c. 
* The ——. _ of the above engravings is an enlarged 
section of one e tyres and a portion of the wheel-rim, this 
section showing the shape of the tyre and of the tramway upon 
which it runs. The tyres are, as we stated in our previous 
notice, seated on Mr. William Bridges Adams’s springs, and the 
section now given shows clearly the manner in which those 
ne are arranged. In the section of the tramway rail, the 
dotted line shows the manner in which the edge of the flange is 
= off on yo curves of 17 ft. 6 in. radius. 

since our former notice appeared, the engine has been weighed, 
and Mr. Moyle has furnished us with the results. The total 
weight in working order is 9 tons 15 cwt., of which weight 8 
tons 10 cwt. rests upon the coupled wheels. The coupled 
wheels are, we may tention, 3 ft. 6in..apart from centre to 


centre, and the total wheel base of the engine is7 ft. lin. At 


we the locomotive we are describing does not work up to her 
ull power; but others on the same plan, which are to be con- 
structed, will have more to do, as they will have to work up long 
The boiler is, as-we have before stated, 


gradients of 1 in 25. 
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usually worked at a pressure of 601b., but it is sufficiently 
stayed to be safely worked at 1201b., at which pressure an 
effective average pressure of at least’ 60lb. could be readily 
maintained in the cylinder, although the valves have outside 
lap equal to the width of the steam ports. An average pressure 
of 60 Ib. in the cylinders would give a tractive force of 1920 lb., 
less, of course, the engine friction and resistances. A few days 
ago the engine was tried on an incline of 1 in 180, and was 
found capable of taking up a load of 35tons. It was a damp 
day, and the tramway was in by no means perfect order, 
although it was better than in some places, as the rails were 
laid on longitudinal timbers, and the outside ballast was well 
clear of them. A section of the rail and timbers is given in the 
subjoined cut. 


—_< 


KBATS . 
af) 


Sli. 


aE | | 
alae 


| 
When the Rhymney Iron Company first applied (without 
furnishing designs) to the various makers of small locomotives 
for a six-wheeled four-coupled tramway engine to work round 
the sharp curves of 17 ft. 6 in. radius (measured to the centre 
line), all we believe recommended the substitution of the ordi- 
nary short centred four-wheeled engine. The tramway at the 
are. Works, however, runs at top of a very high “tip,” 
and Mr. Moyle objected, and very properly, to working one of 
the unsteady four-wheeled engines on such a road, in such a 
situation. The consequence was the designing by Mr. Moyle, of 
the engine we have described, and which has answered its pu 
admirably, the radius bar arrangement applied to the — en- 
abling it to traverse the sharp curves with perfect ease. e de- 
tails of the engine we may mention were worked out at the Neath 
Abbey Works from Mr. Moyle’s directions, by Mr. L. Thomas. 
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SoutH LANcAsHIRE CoAL.—A number of Lancashire and 
Cheshire coalowners, who have formed themselves into an as- 
sociation called the South Lancashire and Cheshire Coal Asso- 
ciation, have for some time past been carrying on, at a con- 
siderable expense, a most elaborate series of experiments, the 
objects being, in the first place, to test the economic efficiency 
of the coals of this district, and, in the second, to ascertain the 
most economical form of boiler, the best mode ot firing, whether 
mechanically or by hand, soas ee the amount 
of water with a given — = without the production of 
smoke. The experiments, which are not yet completed, have 
been conducted on a scale, under the joint superintendence 
of Dr. Richardson, of Newcastle, and Mr. Fletcher, chief engi- 
neer of the Association for Preventing Steam Boiler Explosions. 
As far as the trials have progressed they have clearly shown 
that the formation of smoke may be entirely prevented, without 
any diminution of the ro, may efficiency of the coal, by care- 
fal firing alone; while it been found, in addition, that the 
coals raised in this district will realise as high an economy and 
efficiency as the best North-country and Welsh coals, and that 





without the production of smoke. ‘ 





:ON A NEW MODE OF CONSTRUCTING TIE 
SURFACE OF STREETS AND THOROUGH- 
FARES. 

By Joseru Mircuert, F.R.S.E., F.C.S., C.E.* 

Tue wear and tear of an ordinary macadamised 
road, and, consequently, its cost of maintenance, are 
very great. 

The explanation appears.from’ experiments which 
show that a cubic yard of macadamised stone, when 
well pressed down in a box with a capacity of 27 cubic 
feet, contains 11 eubic feet of vacuities; and that a 
roadway covered with 12 in. of metal, before it is con- 
solidated into a smooth and useful surface, has a large 
portion of its stones crushed into small particles, and 
that more than one-third of its dimensions consists of 
mud and sand. When heavy rains oceur, combined 
with heavy traffic, disintegration of the stongs in such 
a roadway takes place, and quantities of mud are 
generated in proportion to the amount of traffic: 

In the new mode of constructing a roadway hI 
propose, the vacuities in the metal are filled “with 
cement grout, which, when hardened, forms a concrete, 
binding together the macadamised stones into a muss 
impervious to water, and, unlike asphalte, unaffected 
by heat; while, at the same time, it preserves entire 
the original size and dimensions of the stone. 

Again, every one must have noticed the tear and 
wear of the causeway stones in an ordinary street 
pavement, and the irregularities of the surface of the 
streets, after six or twelve months’ traffic. Granite 
and other stones of the hardest quality appear to give 
way under the weight of the traffic. The explanation 
of this waste may be found in the ordinary mode of 
construtting street pavement. The stones are laid on 
a bed of loose sand some two or three inches deep above 
the soil, and are then beaten down into an approxi- 
mately even, but really irregular, surface. They are 
laid #ths of an inch to 1} inch apart, and the intervals 
between them are filled up with sand (which is soon 
reduced to mud). Thus, each stone is insulated, and 
made to rest on a yielding surface. 

In a street so constructed, the ends of the causeway 
stones are found, after twelve months’ traffic, to be 
worn down from } to 3of an inch. This arises from 
the percussion of the wheels of carts and carriages 
falling from the centre of one stone on to the joint of 
the two adjoining, which, being on a yielding surface, 
and the wheels striking on the ends, sink a little from 
the pressure. When a stone has sunk bodily from 
} inch to an inch, or when a little hollow occurs in the 
pavement of the street, it will commonly be found that 
the adjoining stones are much worn, the hollow on the 
surface increasing the force and effect of the percussion 
of the wheels. ‘The greater the hollow, the greater is 
the tear and wear from the strokes of the wheels, 

The source of waste is seen to be the yielding surface 
on which the stones are laid. To prevent their tear 
and wear, what was wanted seemed to be a rigid and 











* Paper read before the British Association at Dundee. 
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pertectly regular surface, by which also the traction 
migiit be greatly improved. 

These defects in the construction’ of causeway have 
long been noticed, and the only remedy hitherto used, 
and which has been in very general use (but which has 
always failed), has been, to lay a body of lime concrete 
6 in. deep, below the stones, and to fill with lime grout 
the joints or intervals between them. The lime, it has 
been found, has never consolidated, owing to the stones 
being beaten down when it is half set, and to the tremor 
subsequently caused by the trailic, Thus, on the best 

aved streets, after heavy rain or watering, much mud 

8 generated from the wet unconsolidated lime and sand. 
Where there is much traffic, as in London, this mud on 
the surface, in drying, proves slippery and dangerous, 
and many serious accidents occur in consequence. 

The irregularities of the surface, and consequent 
mud, are increased by 2 in. of sand being placed between 
the bed: of lime concrete and the bottom of the paving 
stones. 

In the new mode of constructing street pavemert 


which I have proposed, there is first laid down a bed of 


cement concrete 3 in. deep (gravel may be used instead 
of macadamised stone where abundant and cheaper), 
and to the requisite convexity in thecross section. This 
concrete quickly consolidates, and entirely excludes 
moisture or water from below. 

On this foundation, the paving stones, 5 in. deep and 
8 in. wide (a width of 3 in. gives a better hold to the 
horses’ feet than a width of 4 in. or 4} in., which are the 
common sizes), are built, and, when brought to a perfect 
form, the joints are filled with cement grout. When 
the whole is consolidated, it forms a surface perfectly 
immovable by traffic and impervious to moisture. ‘The 
wear and tear of the stones arise from the attrition of 
the traffic only. If the causeway be well made, there 
should be no irregularities on the surface. Where such 
irregularities exist, they are due to defective work- 
manship. ° 

Three experiments have been made to test the merits 
of the new or concrete road, and two to test the merits 
of the new form of causeway. 

The first trial road and pavement were laid down in 
Inverness eariy in 1865. ‘They have been under traffic 
for upwards of two years, being passed over by the 
whole goods traffic of the Highland Railway. ‘The road 
is now perfectly sound, and it has required no repairs; 
whereas the macadamised roadway adjoining it has 
constantly required repairs, and is nowfull of irregu- 
larities and ruts. 

The second trial new road was laid in London. As it 
was important that this plan of road-making should be 
subjected to the test of severe traffic on some of the 
London thoroughfares, I applied to, and obtained per- 
mission from, the Right Honourable William Cowper, 
Chief Commissioner of Works, to lay down 100 yards 
of it in length by 35 ft. in width, on the Mall in St. 
James’s Park, at the foot of the Green Park. The 
whole traffic between the district of Regent-street, Pic- 
cadliy, Pall Mall, Buckingham Gate, and the Victoria 
Station, passes along this route, which is, apparently, 
subjected to as heavy traffic as any thoroughfare in 
London. 

Subsetjuently, this road proved a failure, the surface 
breaking up under the traflic. My explanation of the 
failure (which was very puzzling at first) is as follows: 
The roadway at each end of the experiment was maca- 
damised at the time the experiment was made, and the 
contractor’s men, who were crushing the macadamised 
road with a heavy roller of 3 tons to 4 tons weight, 
were inadvertently permitted by the person in charge 
to pass their heavy roller from end to end continuously 
over the experiment before it had properly consolidated. 
The crystalline structure of the cement was injured by 
this, and, in consequence, the surface yielded to the in- 
cessant cab traffic and the month of continuous rain 
to which it was immediately thereafter exposed. The 
sarface was repaired by the trustees by a coating of 
2 in. of macadamised stone, which was rapidly ground 
down on the hard concrete by passing vehicles. As the 
bottom was entire and consolidated, had a coating of 
2 in. or 3 in, of new concrete been laid down, with the 
required time to consolidate, it would have answered all 
the purposes contemplated; but the surveyor deemed it 
his duty to remove the concrete surface entirely, which 
was only done at great trouble, by means of levers and 
iron crowbars. ‘The experiment was certainly a failure; 
but, in attempts of realising new conceptions, it is in 
the nature of things that there must be repeated failures 
before success is reached. 

The third experiment was made in Fdinburgh, and 
has, in my opinion, proved very satisfactory and suc- 
cessful. A length of 150 ft. of concrete road by 45 ft. 
in breadth, and a similar extent of street pavement, 
were laid down last summer at Geo. IV. Bridge, where 
the traffic is heavy and continuous. One-half of the 
street was laid down with the concrete at a time, and 
the traffic was rigidly kept off that portion for a month. 
The other half was then laid down. The whole roadway 








hag since been under traffic for twelve months, and has 
proved perfectly sound and immovable, not a stone 
turning up all that time. After the road had consoli- 


dated, and had been under traffic during the winter, it 
was observed that some small hollows had shown them- 





dynamometer got injured; and I have every confidence 


selves at the joinings along the centre of the roadway, 
and arose from our‘inexperience in laying down the con- 
crete, and will in future be avoided. ‘These hollows were 
cut out, and made up with new concrete, and opened for 
traffic in a week. ‘The result has been that the surface 
is now perfectly smooth and regular. 

The street pavement on the south end of the concrete 
road was then laid down on a bed of cement concrete 
8 in. deep. 

The cement concrete was permitted to consolidate for 
about ten days, and thereafter the pavement was built 
on it with cement mortar; and when the stones were 
regularly set, the joints were filled up with cement 
grout, 

The pavement has also been perfectly successful, the 
water running off it as from a foot-pavement, leaving 
no mud; and the only wearing of the surface is from 
the attrition of the traffic. 

It has been stated that the noise of vehicles on the 
pavement is greater than on the ordinary pavement. I 
do not consider it greater. The blows arising from the 
irregularities on the ordinary pavement are noisy, as 
well as destructive to the road and to carriages; but the 
noise on the concrete pavement, though not greater, is 
different, it having more of a ringing sound, like that on 
a street bound up with frost. 

In point of wear and tear, and freedom from mud and 
dust, this street pavement has many undoubted ad- 
vantages over that now in common use, particularly 
where there is heavy traffic; but I anticipate that a 
road consisting of a good body of concrete should super- 
sede even this species of street pavement. 

The following is an extract from a report made by me 
to Mr. William Duncan, secretary to the Edinburgh 
Road Trustees : 

“The concrete road cost 6s. 8d., and the paved road 
17s., per square yard. A sum of 1s. 8d. per square 
yard was incurred for excavating and removing the 
materials of the old road, and for watching; but I 
calculate that the value of the old materials would go 
to meet these outlays. The small experiment that has 
been made, however, is not a good criterion of the cost. 
In a work on a large scale, the cost ought to be less. 

“The advantages offered by this mode of construc- 
tion on a road under heavy traffic, as far as our ex- 
perience has gone, are— 

“ First, diminished tear and wear. The general 
surface is apparently not worn in twelve months more 
than one-eighth of an inch. 

“Second, superior cleanliness. 
wholly free from mud and dust. 

“Third, diminished cost and annoyance from repairs. 
The road has required little or no repairs for twelve 
months. It requires no scraping or watering, and its 
maintenance is almost nominal, while the coatings, 
scrapings, and waterings of a macadamised road ufider 
similar traffic in Edinburgh cannot be done under 1s. 
to 1s. 6d. per square vard per annum, besides the 
great inconvenience and discomfort they cause to the 
public. 

“The original cost of a macadamised road 9 in. deep, 
which, before it is consolidated, is crushed into 6 in. of 
available material, is about 2s. per square yard, or say 
somewhat less than one-third of the concrete road. In 
London, where the metal is 20s. the cubic yard, instead 
of 6s., as in Edinburgh, and where the cement is 
cheaper, the cost of a road of 9 in. of metal will nearly 
amount to the cost of a concrete road. 

“It thus appears that the cost of the concrete road 
will be proportionally less, and its advantages pro- 
portionally greater, in London and towns similarly 
situated than in Edinburgh. 

“The cost of the concrete pavement, which is 17s. 
per square yard, is higher than it should be, as the 
stone was procured from Aberdeen instead of the 
neighbourhood of Edinburgh, and gravel would have 
served for the concrete bottom quite as well as the more 
expensive macadamised stone. 

“In conclusion, I consider that the experiment which, 
through the liberality and public spirit of the road 
trustees, I have been permitted to make on this most 
important subject has been successful,— the road having 
sustained the traffic on Geo. IV. Bridge without a stone 
being moved for twelve months; and that it only re- 
quires further experience in the manipulation and laying | 
down of the concrete to accomplish all that I anticipated 
from this new mode of road-making.” 

Since the date of this report, Messrs. Wylie and 
Slight, engineers in Edinburgh, have been good enough 
to make experiments which show that the new road 
possesses another advantage over the old, It was 
natural to anticipate that, from the superior evenness 





The road is almost 


that they will establish the very great superiority of the 
new road as regards traction—a circumstance affecting 
the preservation of horses and carriages, and the com- 
fort of travelling. Many experiments will yet have to 
be made before the merits of the new road and pave- 
ment can be held to have been conclusively tested. In 
particular, it will be necessary to have an experiment 
on a large scale before the cost of construction and 
maintenance of the new road can fairly be put in com- 
parison with the cost of construction and maintenance 
of the roads now in use; but in the mean time, so far 
as my experience has gone, I feel entitled to sum up the 
advantages of the new roadway over the old, in the four 
following propositions, viz. : 

Ist. ‘The tear and wear are less on the new road than 
on the old. 

2nd. The cost and annoyance of repairs are less. 

3rd. The mud and dust are a minimum quantity, and 
there is superior cleanliness. 

4th. The traction is less, as has already been proved. 

It must be observed, however, that the entire effi- 
ciency of this mode of road-making depends on the 
quality of the cement, which should be the best Portland 
cement, tested to bear a tensilestrain of 590 to 600 lb. 
on a bar 1} in. square. Time, after the-road is made, is 
a great element of efficiency, as the hardness ofthe con- 
crete gradually doubles in the course of twelve months; 
but further experiments are necessary to determine the 
precise time the road should be left for consolidation be- 
fore it is opened for traffic—a month I found quite suffi- 
cient in Edinburgh. 





THE DECAY OF STONE—ITS CAUSE AND 
PREVENTION.* 
By Mr. Joun Srriter, F.C.S., of Woolwich. 

For several years past I have been occupied at inter- 
vals in studying the causes of the decay of stone, and 
in experimenting with such chemical re-agents as ap- 
peared to offer any promise of being usefully applied 
as means of prevention. At an early stage of the in- 
vestigation I arrived at the conclusion that the corro- 
sive action of sulphurous and sulphuric acids in the 
atmosphere, resulting from the combustion of coal fuel, 
operate in large towns especially in a destructive man- 
ner upon dolomite and the numerous class of lime- 
stones commonly employed in public buildings. ‘This 
chemical action, aided no doubt by the simultaneous 
attack of carbonic acid and moisture, and in the winter 
season further supplemented by the disintegrating 
effects of frost, must, I conceive, furnish a sufficient 
explanation of all the facts observed. I would here 
remark that Dr. Argus Smith, Mr. Spence, and others 
have already directed attention to the immense scale 
of production of these sulphur-acids, and have even 
quoted statistical data showing the extent or degree of 
pollution of the air from this cause in the manufac- 
turing districts of Lancashire. When itis known that 
the best class of coal and coke contains usually one per 
cent. of sulphur, and that this proportion reaches a 
treble equivalent when stated in the form of the final 
oxidised product—hydrated sulphuric acid—it follows 
that a ton of coal of this high quality necessarily 
evolves during its combustion nearly 70 1b. of oil of 
vitriol. Here, then, is the origin of the sulphates 
which we find invariably present in the loosened crust 
of decayed stones, whether of calcareous or magnesian 
character. I have tested numerous samples of dolo- 
mite, Caen, Bath, and Portland stones fresh from the 
quarry, and in no instance found more than a trace of 
ready-formed sulphate, whereas scrapings taken from 
the decayed portions of the stone of the new Palace at 
Westminster are bitter to the taste in consequence of 
the comparatively large amount of sulphate of magnesia 
formed during a few years’ exposure to the sulphurous 
gases occurring in a metropolitan atmosphere. Caen 
stone from several buildings and localities, Portland 
stone, and even old faces of chalk cliff in the neighbour- 
hood of Woolwich, were in like manner found to contain 
appreciable quantities of the sulphate of lime, having 
undoubtedly a similar origin. A close examination into 
the circumstances attending the decay of stone at the 
Houses of Parliament invariably shows an increased 
liability to corrosion under the projecting eaves and 


| mouldings, and at such sheltered parts of the stone 


surfaces as are usually covered with soot and dust, and 
are in a position to retain for the longest period the 
moistures absorbed during a season of rain. The plain 
ashlars are throughout very much less affected than the 
buttresses, gablets, and other elaborately carved and 
highly ornamental portions of the work, which appear 





and solidity of the new road, the traction would be less 
upon it than on common roads; and these gentlemen 
have found that the traction on the concrete road of a 
wagon 2 tons weight, against a gradient of 1 in 80, was 
701b., while on a common macadamised road of the 
same grade, wet and muddy, was 140 lb., or double that 
on the concrete road. On a road with wheel-tracks’ 
through new metal it was 3401b.; and on a road newly 
covered with metal 560lb. The gradients of these 
several roads were 1 in 80. 

The experiments are to be further prosecuted, as the 


to be more assailable by reason of their relatively 
greater superficies. In many places the disintegrated 
stone exhibits white crystals of the sulphate of magnesia, 
which alternately dissolving and recrystallising in the 
pores of the stone may be conceived to exert a disrup- 
tive action sufficient to account for the scaling and 
fracture of the dolomite, which has been so often made 
the subject of complaint and regret. With the view of 
overcoming some of these difficulties, I submitted a plan 
to the Royal Commissioners charged with inquiring 
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into the decay of stone at Westminster, in May, 1861, 
which consisted in thé application to the cleaned surfaces 
of the stone of an aqueous solution of superphosphate 
of lime—a salt remarkable for its action in hardening 
the surfaces of chalk, Caen stone, or other calcareous 
building stone to which it may be applied either by 
brushing or immersion, and which acts upon the 
carbonate of line in the stone, giving rise to the forma- 
tion of Bédeker’s salt (crystallised diphosphate of 
lime—2CaO, HO, PO-5+-4Aq.). My suggestion re- 
ceived a practical trial in a competition, to which other 
five candidates were admitted by the Right Hon. the 
First Commissioner of Her Majesty’s Works in April, 
1864; and, in regard to the work executed on that oc- 
casion upon three faces of the Westminster Palace, I 
fearlessly await the Government report. In the mean 
while, another promising scheme for the treatment of the 
decayed stone, especially applicable to, dolomite, has 
been submitted by me to the notice of the First Com- 
missioner; but this new proposal has not yet been 
selected for trial. It consists in the employment of 
baryta conjointly with the hardening salt, so that a 
base may be “presented which is endowed with the 
power of destroying the soluble sulphate of magnesia in 
the pores of the stone, forming with it the remarkably 
insoluble sulphate of baryta, and at the same time 
engaging the magnesia in one of its most difficultly 
soluble combinations. On,.a recent occasion I have 
applied this process on a small scale to some Caen stone 
facings at St. John’s Church, Woolwich, which were 
badly decayed. With reference to the application of the 
superphosphate to decayed Caen stone, I am able to 
refer to several successful examples of its use. In the 
year 1862 I applied the process upon some almshouses 
forming part of Northfleet College, where the decay 
has been completely stopped. In 1864 I operated upon 
a window and buttress of St. John’s Church, Woolwich; 
and in the following year the facade of the Grand 
Hotel, Brighton, was treated by my process. With 
respect to Portland stone, the earliest experiments were 
made at the Army Clothing Establishment, Woolwich, 
where in 1861 some decayed window-sills were treated, 
and with perfect success. I have some interesting re- 
sults to record in connexion with the treatment of Port- 
land stone, which serve to illustrate the increased hard- 
ness and strength, and the diminished rate and capacity 
of water absorption attending the employment of the 
superphosphate. Small cubes of Portland stone, each 
of 1.3 in. dimension, were treated with the phosphate 
solution, and left to dry in the air; these were then 
subjected to gradually increasing pressure, until crushed 
between plates of lead in the American testing-machine 
at the Royal Gun Factory; and the breaking weights 
of two precisely similar cubes of the native stone were 
at the same time carefully determined. The results 
were as follows: 

Crushing weight. 








I. Stone, in original condition 3650 lb. 

II. Do. do. e 3800 ,, 
Mean . 3725 

III. Stone treated with superphosphate 5375 Ib. 

IV. Do. Ok. 3s -itenar of 5500 ,, 

Mean ° 5437 ,, 


Thus acquiring an increased strength amounting almost 
to 50 per cent. The relative hardness of the stone 
before and after treatment could be readily ascertained 
by mutual friction of their surfaces, and also by 
scratching with a pointed instrument of copper, which 
metal proved to possess a degree of hardness inter- 
mediate between the original and treated Portland 
stones. 

The porosity of the stone, as indicated by the 
amount of water absorbed in equal intervals of time, 
proved to be greatly diminished in the case of the 
treated cubes. On this point several experiments were 
made, the stone being first weighed in the air-dried 
condition, and then immersed in distilled water at the 
temperature of sixty degrees Fahrenheit for the several 
periods named, and the increase of weight in each case 
noted: 

“ Whit Bed,” Portland. 


Original Treated 
Stone. Stone. 
Grs. Grs. 
Weight of Cube (dry) 1421 1420 
Water absorbed in 5 min. 70 7 
Do. do. 15 min. 91 8 
Do. do. 30 min. 91 12 
Do. do. 1 hour 30 min. 92 25 
“* Base Bed,” Portland. 
Grs. Grs. 
Weight of Cube (dry) 1291 1335 
Water absorbed in 5 min. 120 20 
0. do. 15 min. 122 33 
Do. do. 30 min. 124 50 
Do. do. 1 hour 30 min. 126 78 


These results have been further controlled by other 
experiments, in which the same block was used in the 
original condition, and again after treatment with the 
superphosphate. It will be noticed that the advantage 





of the process is most clearly apparent in the case 
of the denser and more compact variety of Portland 
known as the “ Whit Bed,” which alone is employed 
for external building purposes; the other, the “ Base 
Bed,” is softer, and only fit for internal decoration, 
and its texture is so porous that in becoming 
saturated it absorbs nearly ten per cent. of water. 
Samples of Mansfield dolomite absorbed amounts 
of water varying in different specimens from six 
to eight per cent. After treatment by my process the 
degree of absorption was reduced one-half, and the 
results were even more favourable in the case of Caen 
stone. The cost of materials employed in the treatment 
of stone according to this plan is very trifling, and bears 
but a small proportion to the cost of labour necessarily 
expended upon the cleaning and preliminary prepara- 
tion of the stone before the solution can be applied. One 
gallon of solution will cover about 300 feet superficial, 
when two coatings are applied upon Caen or Portland 
stone. The superphosphate employed must not contain 
any appreciable amount of sulphuric acid, and the 
specific gravity of the solution, when diluted for use, 
should be about 1100. 

In the discussion upon this paper, the president said 
that the destruction of the Houses of Parliament had 
been natura:ly looked upon as a most serious question, 
and they had looked forward with the greatest possible 
interest to the result of these experiments, so as 
to prevent further delay. Mr. Spiller’s account of 
the results of his process were therefore peculiarly 
interesting to us, and the observations he had made 
were of considerable value, inasmuch as they afforded 
some explanation of the cause of the decay. They 
could see what was peculiar in the decay, and it 
showed them how important it was to bear that in 
mind, when they were making arrangements such as 
those in connexion with the Houses of Parliament. At 
the time when the erection of these buildings was com- 
menced, immense care was bestowed in the selection of 
the stone, and the peculiar magnesian limestone was 
selected because it was found that all the buildings 
erected of it in the middle ages were in an entire state 
of preservation. However, it had been seen that these 
were not exposed to the atmosphere of large towns and 
other influences peculiar to such populous places, so 
that when the same stone was built in London it was 
found not to serve the sameend. He was satisfied that 
the. crystallisation of the soluble salt on the pores 
of the stone subjected to wet and dry weather was 
a great cause of the disintegration of the stone; but 
the results obtained by the application of Mr. Spiller’s 
preparation, as illustrated by the several instances 
shown them that day, were of great importance, and he 
thought there was little doubt but that the process 


would meet with general approbation. 


Mr. Spence said, as Mr, Spiller had done him the 
honour of mentioning his name, he would take the 
opportunity of saying that he thought it was the pre- 
sence of sulphur amongst smoke that had the influence 
on the stones. In London they used a larger quantity 
of coal than in other cities, but then it was of a better 
quality than in other towns. In Manchester they used 
coal with 2 per cent. of sulphur; and as they consumed 
in that city 2,000,000 of tons per year, they put daily 
120 tons of sulphuric acid into the atmosphere. This 
was rather a fearful thing, did they see it fully. Then 
the first shower that came brought down the acid—it lay 
under the cornices of the buildings, and he had no doubt 
the acid then commenced to seize on the stone, especially 
if there were any iron in it; and so began the disin- 
tegration. This was done, and the influence spread 
abroad. In speaking of the emission of sulphuric acid 
from smoke, he had, it was known, some peculiar 
opinions, and these he had published ; he did not think 
the acid came mostly from the black smoke, which was 
the subject of the prosecutions. He thought that when 
the black smoke was cleared away they would have the 
acid stronger than at present—that the invisible smoke 
was by far most mischievous, as there was still as much 
sulphuric acid, and that, too, in a more concentrated 
form, for the carbon was all consumed. He hoped they 
would yet bé able—but the time was perhaps distant— 
to carry off the acid in the towns’ atmosphere, and he 
thought they would never be right till they got it 
carried away so far that it would never come near 
them. 








REPORT ON INTERNATIONAL COINAGE BY 
THE COMMITTEE OF THE BRITISH ASSO. 
CIATION.* 

By Proressor Leone Levi. 

In this report the committee contented themselves 
by reporting the resolutions of important conferences 
betwixt representatives of the various nations in Paris 
during June last, under the presidency of his Imperial 
Highness Prince Napoleon. We believe these resolu- 
tions have not before been published. The United 
Kingdom are bound to return an answer to the French 
Government regarding them before February next. At 
the official international Monetary Conference, it was 
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unanimously agreed:—1. That the monetary unification 
may more easily be realised by the mutual co-ordination 
of the existing systems, taking into account the scien- 
tific advantages of certain types, and the number of 
people who have already adopted them, than by the 
creation of a new system altogether independent of the 
existing ones. 2. That for this purpose the system 
agreed upon by the Monetary Convention of 1865 should 
be taken principally into consideration, subject to 
any improvement of which it may be capable. It 
was-agreed by all except the representatives from 
the Netherlands,—3. That it is not possible to attain 
such identity, or even a partial coincidence, in such 
monetary typeson an extended area, on the basis and 
on condition of the exclusive adoption of a silver 
standard, but that it is possible to attain it on the 
basis of a gold standard, allowing each State to preserve 
the silver standard in a transitory manner. It was 
agreed by all except the representatives of Prussia 
and the United States,—4, That the advantage of in- 
ternationality which the coinage taken for common 
standard would possess is not itself a sufficient gua- 
rantee for its being maintained in circulation in all the 
States, but that it is necessary to stipulate that in the 
countries which continue to use the silver standard 
only, and in those which have a double standard, the 
relation. between gold and silver should not be esta- 
blished on too low a footing, in order to give due 
facility for the practical introduction of the gold 
coinage. It was unanimously agreed—5. That for the 
success of the monetary unification, it is necessary to 
fix types having acommon denominator for the weight 
of the gold coin, with an identical fineness of 9-10 fine. 
lt wasagreed by a majority of 13 votes against 2—the 
representative of England and Sweden having voted 
against, and those of Russia, Bavaria, Baden, Wurtem- 
burg, and Belgium abstaining from voting,—6é. That 
the common denominator should be the piece of five 
franes. It was unanimously agreed—7. That the gold 
coin, or the common denominator of five francs, should 
have legal course in all the States which are mu- 
tually bound by the Monetary Convention. It was 
agreed by all, except the representatives of Prussia, 
Baden, and Wurtemburg, who abstained from 
voting—8. That it would be useful that the types of 
coinage determined by the Monetary Convention 
of. the 28rd of December, 1865, should be, in the 
interest of unification, and consequently of reciprocity, 
completed by new types, as, for example, one of twenty- 
five franes. But for the proposal that a piece of fifteen 
franes be also added, the representatives, of,seven 
countries voted in favour, those of seven countries 
voted against, and those of six, including Great Britain, 
abstained. It was unanimously agreed—9, ‘The Con- 
ference expresses the wish that the measures which 
may be adopted by the Governments of, the different 
States, in order to modify their respective monetary 
systems in accordance with the basis indicated, by the 
Conference should be made as much as possible the 
subjects of diplomatic conventions. 10, That soon after 
the reception of the answers, which may be given by the 
different States to the official communication which will 
be made to them of the labours of the Conference by 
the French Government, that Government, may, if 
necessary, call another Conference. But as to the time 
by which such answers should be given, the representa- 
tives of ten countries voted that it be given before the 
15th February proximo; those of five voted that it be 
given before the 1st October, 1867; those of the United 
States voted for the 15th May, 1868; and those of Great 
Britain for the 1st June, 1868. The representatives 
of France and Spain abstained from voting. The 
resolutions of the semi-official conference are as fol- 
lows: “Whereas the adoption of a uniform system 
of coinage would present evident advantages as regards 
convenience and economy in the settlement of inter- 
national exchange, and recommends itself to the atten- 
tion of all enlightened Governments ; whereas, on the 
other hand, such a desideratum cannot be realised unless 
several nations are prepared to sacrifice their old and 
habitual instruments of traffic, whilst it is important 
that the change may be effected in a gradual and con- 
tinuous manner, and that the mode of effecting this 
change should be as simple as possible, and free from all 
incidental complication. The committee proposes as 
follows: 1. It is necessary, in the first instance, that the 
different Governments interested in this question should 
agree as to the same unit in the issue of their gold coin. 
2. It is desirable that this coin be everywhere coined 
of the same fineness of nine-tenths fine. 3. It is 
desirable that each Government should introduce, 
among its gold coins, one piece at least of a value 
equal to that of one of the pieces in use among the 
other Governments interested, so that there may be 
among all the systems a point of common contact, from 
which each nation may afterwards advance in gradually 
assimilating its system of coinage to that which may be 
chosen as a uniform basis. 4. The series of gold coins 
now in use in France, being adopted by a great part of the 
population of Europe, is recommended as a basis of the 
uniform system. 5. Whereas, in consequence of ac- 
cidental and happy circumstances, the most important 
monetary units may be adapted to the piece of five 
francs in gold by means of very small changes, this 
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VERTICAL BORING-MACHINE AT THE PARIS EXHIBITION. 


CONSTRUCTED BY THE SOCIETE DES CHANTIERS ET ATELIERS DE L’OCEAN, HAVRE; M. F, MAZELINE, ENGINEER. 
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piece seems"the*most convenient to serve as a basis of a 
monetary system; and the coins issued upon such a | 
basis may become, as soon as the convenience of the 
nations interested permit, multiples of this unit. 6. It | 
is desirable that the different Governments should de- | 
cide that the coins issued by each nation in conformity | 
with the uniform system proposed and agreed should 
have legal currency in all other countries. 7. It is de- | 
sirable that the system of double standards be aban- | 
doned wherever it yet exists, that the system of decimal 
numeration be universally adopted, and that the money 
of all nations be of the same fineness and the same | 
form. 8. It is desirable that the Governments should | 
come to an understanding for adopting comrion measures | 
of control, so as to guarantee the integrity of the coinage 
both when issued and whilst in circulation.” 


KNIFEING MACHINE. 
To rue Eprror or ENGINEERING. 
Srr,—I have taken the liberty of sending you the enclosed 
tracings of a tool for facing -valve seats, which has been 








m use for some time in this department. The design, so 
faras I am aware, is a | new, and possesses great advan- 
generally in use (viz., chucking on the 


eee the mode 

), one man ——> to set the tool and face two valve- 
seats in one hour, without breaking the dome-cover joint. 
Fig. 1 is a cross section of a dome cover, with tool in position 
for working. (See annexed engraving.) The action is easily 
i Thus, in Fig. 1, place the nut, A, inside the 
3 screw the piles, C, into the nut, A; then 
~bandle, D, which carries the cutter, E, and is 





place the 





bored out to receive the sj ring, F, on to C. Screw the nut, G, to 
supply the feed to E, and the tool is in perfect order for work- 
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ing. This tool is exceedingly valuable in railway establishments, 
where safety-valve seats frequently require facing. The work 
done is excellent. 

Iam, Sir, yours trul 


York Locomotive Department, 
North-Eastern Railway, September 7, 1867. 


3. W. Maw. 





. Fic. 2. 


OTT 


BORING-MACHINE. 


WE have repeatedly noticed in our articles on the Paris Exhi- 
bition, the well-designed and neat)y constructed engineers’ tools 
exhibited at Paris by the Société des Chantiers et Ateliers de 
Y’Océan, the successors of the we" -known firm of Messrs, Maze- 
line and Co., of Havre; avd we now give.an engraving of a 
large boring-machine construc‘ed by chem, this machine being 
specially intended for boring railway wheels, or large spur 
wheels and pulleys. It will take in articles upto 5 ft. 6in. in 
diameter, and of a maximum depth of 2 ft.6in. The boring 
bar is carried by two very strong and deep bearings, and it 
derives its motion from a worm-wheel, which is driven by a worm 
fixed to the end of the driving-shaft carrying the cone pulleys. The 
feed motion is self-acting, and is derived from the boring bar by 
gearing which works the central feed screw of this bar in the 
usual way. The general design of the machine is neat, and 
- frame, which is hollow, is cast in one piece with the base- 
plate. 








Tue Cusa AND Frorma Casie.—The Cuban telegraph 
cable, although the ocean portion is complete, is not yet opened 
to the public, for the reason that the section of cable which was 
to bave been laid between Punta Rosa and Key West, Florida, 
was nearly all used between Punta Rosa and Cuba. The officers, 
before laying the remainder, are awaiting authority to do so 
from the Cuba Cable Company, as it will probably not reach 
all the way to Key West, and may have to be buoyed. This 
causes delay in opening the line to the public, but it is reported 
that the portion already laid is in perfect order. ‘ 

THE Fase Exuisit1on.—It is now stated that the iron- 
work of the Paris Exhibition has been sold for ex to 
America. What an elephant for an American 
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THE MONT CENIS RAILWAY. 


TuE complicated combination of locomotive ma- 

chinery employed for working the Mont Cenis Railway 
cannot, in the nature of things, long continue to work 
satisfactorily. Our readers will find it clearly de- 
icted and described in pages 284 and 285 of our 
ast volume; and while they will, at first, possibly 
have some little difficulty in following out the mo- 
tions of the various parts, they will, when the engine 
is once understood, perceive that it embodies much 
that is objectionable. Not but that it is, per- 
haps, as good a design as could be proposed for 
working the centre rail; but the whole system is 
necessarily faulty, and tolerable only in view of its 
working upon inclines of exceptional steepness. All 
complication is objectionable, and this engine is con- 
spicuously complicated, even to the least practised 
= In an ordinary six-coupled engine the motion of 
the pistons is communicated to the wheels by and 
through, in all, sixteen crosshead pins, crank pins, and 
journals. In the Mont Cenis engine the number of 
pins and journals is forty-six, and some of these jour- 
nals are anything but readily accessible for oiling. On 
extensive portions of the line, where the gradient is 
flatter than 1 in 40, the mid rail is not laid, and the 
gripping-wheels, although always going when the 
engine is at work, take no bearing. The driving- 
wheels, however, are always working under the full 
weight of the engine, and therefore wearing away their 
little 2 ft. 4in. tyres considerably faster than those of 
the gripping-wheels. It is, indeed, one of the faults 
of the system that it compels the use of excessively 
small driving-wheels, since, as long as the gripping- 
wheels are worked from the same pistons, they must 
be of the same diameter, and anything like 5 ft. 
gripping-wheels, the pair extending 10ft. Gin. hori- 
zontally across the line, and in the range of stray 
stones, &c., would be obviously out of the question. 
When the driving-tyres are worn }in. smaller in 
diameter than the gripping-wheels—corresponding to 
a difference of 1 in. with 4 ft. 8in. wheels, or to 14 in. 
with 7 ft. wheels—the reader may imagine the grind- 
ing and slipping that will be always going on. 

Cstoniie the greatest complication attaches to the 
motion for working the ordinary driving-wheels, which 
are always going on all parts of the line, whereas that 
for vuling the gripping-wheels used only on the 
steeper portions is much more direct. For working the 
ordinary driving-wheels there is first a pair of links 
from each crosshead, working the lower end of a 
vibrating arm, the shaft of which is supported in bear- 
ings above. This shaft has a corresponding vibrating 
arm on its outer end, and from this a link extends to 
and works another crosshead moving between a pair 
of guide-bars outside the wheels, and from ¢Ais cross- 
head a connecting-rod works the driving-wheel. What 
could be more sweetly simple than this? Seven op- 
portunities for lost motion, instead of two, between 
each piston and driving-wheel! All this is to take 
place at every 3 ft. 8 in. as measured along the rail, 








or 1440 times a mile, or 240 times a minute at 10 
miles an hour. The driver, we fear, will find his post 
no sinecure, and even a North-Eastern man, sacked 
his directors, and most anxious for a job, need not 
wish to stand in Ais shoes. 

The gripping-wheels, as shown in the drawings to 
which we have referred, are supported in a framiug 
which is not nearly stiff enough for the strains to 
which, when the wheels are set up with a pressure of 
24 tons, the whole structure will be exposed. When, 
too, the gripping-wheels are working under the full 
pressure of their springs, they must greatly interfere 
with the easy rise and fall of the engine on its own 
bearing springs, inasmuch as only a very considerable 
force would allow of the corresponding vertical traverse 
of the gripping-wheels on the mid-rail. Taking their 
adhesion as five tons (as it may be, under 24 tons 
pressure from their springs), it would require this force 
to move the engine up or down, even through an inch 
or half an inch, in obedience to the action of the bear- 
ing springs, when passing over any irregularity on the 
line. To a great extent, the gripping-wheels, when 


at work, must neutralise the action of the bearing. 


springs, and if indeed the parallelism of the former 
with the mid-rail is not strictly preserved, and the 
mid-rail and side-rails are not maintained at exactly 
the same level, it is easy to see that the effect of the 
gripping-wheels might be either to tend to lift the 
engine off the outer rails, or to increase its pressure 
upon them, and that in either case, great strains and 
undue wear would be thrown upon the permanent 


way. 
Sand cannot well be apples to the gripping-wheels 
to increase their bite, and, indeed, with such a micro- 
cosm of machinery under the boiler, it would be better 
if sand were not used at all, and if all the dusty 
showers attending the summer winds of the lower 
Alps could be suspended or diverted in favour of this 
pretty engine. 

We have said nothing of the ‘ars difficulty of 
keeping three rails in exactly the same gauge and 
level. This would of course be essential to the success 
of the whole scheme. 

Under the most favourable circumstances an engine 
with all its wheels coupled, and having a steam power 
corresponding to its full adhesion, could ascend an 
incline of 1 in 4, and it could therefore draw nearly, or 
quite, twice its own weight behind it up a slope of 
1 in 12. We have expressed our belief, in another 
column, that the Mont Cenis engines will generally be 
worked up 1 in 12 by the simple adhesion of their own 
diclepahial, and we cannot foresee more than a 
short and critical childhood for the whole scheme of 
the centre rail, which has been engrafted upon the 
working of Alpine railways. We have shown, on 
another page, what other and less complicated systems 
of working might have been adopted—the one of loco- 
motive carriages in which the whole weight of pas- 
sengers and goods is utilised for adhesion, the other a 
plan of pneumatic working, which, although original 
with ourselves, possesses advantages which will be 
recognised at first sight. With so many and more 
promising alternative modes of climbing steep moun- 
tain slopes, we are convinced that a few months’ expe- 
rience of the mid-rail system will suffice to show its 
inexpediency. 








THE CORLISS ENGINE. 


Txe almost interminable dialectics of mechanical 
controversy with which our pages have been overflown 
by the respective assailants and partisans of the Corliss 
engine will have edified some and wearied many of 
our readers. Victory is claimed on each side, boldly 
so by “ Observer,” who led the attack; and it would 
be a nice yet thankless task for ‘one who derived his 
knowledge of the engine from this discussion alone to 
determine which side really has the best of it. As 
to the merits or otherwise of the engine, two courses 
of inquiry were open. In one direction inquiry would 
proceed upon the well-settled principles which deter- 
mine the conditions of steam economy—principles 
whereby the relative excellence of all engines may be 
investigated. ‘The other line of inquiry was that ad- 
dressed to the history of, and accumulated experience 
with, this engine. 

The peculiarity of the Corliss engine is wholly in 
the mechanism which regulates the distribution of the 
steam, and it contains no special excellence or defect, 
distinguishing it by the name of its inventor, apart 
from ¥ structure, working, and results of the appa- 


ratus of distribution—in other words, the valve gear. | wit 


The question is not one of boilers, nor of high-pres- 
sure or low-pressure steam, of condensation or non- 
condensation, of superheating, of piston speed, of 


by | touching very o— 





steam-jacketing, of excellence of mechanical construc- 
tion, nor even a question of yy although 
upon it. Mr, Corliss, indeed, to 
the writer’s knowledge, has seldom or never worked 
his engines with steam of very high pressure, seldom 
more than 50 lb. or 60 ib., he has built but few con- 
densing engines, and, speaking generally, or without 
regard to a few exceptional cases, has never super- 
heated his steam nor employed steam-jackets. The 
consideration of the value of his valve gear must be 
kept distinct, therefore, from all consideration of the 
economy of fuel of the engine as a whole. We must 
suppose, that to any given engine, working with an 
ascertained consumption of fuel, his gear is applied. 
It will be found, at once, that, as compared with the 
ordinary valves, his open and close quicker and with 
less friction, that they waste less steam (indeed, an ex- 
ceedingly small quantity) in the steam-ports, that they 
waste no steam by wire-drawing, and that they give a 
minimum back pressure and practically no compres- 
sion. Further than this, they measure out, upon each 
stroke, exactly the amount of steam required on that 
stroke to keep the speed of the engine at its prescribed 
rate, no matter (within certain very wide limits) what 
may be the load upon the driving-pulley. Ifa great re- 
sistance comes upon the engine, the steam is admitted 
for the full stroke of the piston; if the ordinary 
amount of work is being done, the admission is but 
from one-tenth to one-third stroke, accordmg as the 
— has been proportioned to its average work ; and 
if little or no work, beyond overcoming its own fric- 
tion, is to be done, the piston gets just a sip of steam 
on each stroke, just enough to keep it ae ee 
that dlways at the prescribed speed. There can be no 
dispute,‘ among those who are properly acquainted with 
the Corliss valve-gear, that it actually does what we have 
stated, and there can be no dispute, among those who 
have a proper knowledge of the principles of the 
steam-engine, that all that is thus done by the Corliss 
valve-gear is conducive to economy, That the same 
cannot be done by other arrangements we will not say, 
but é¢ is no¢ done in any other engines except by much 
the same means. In so far as we have explained the 
Corliss engine, it is more economical than the common 
slide-valve engine, but the proof does not lay in any 
random comparison of the consumption of fuel by 
Corliss and other engines taken promiscuously, and 
working under different conditions as regards boilers, 
uality of coal, pressure, and dryness of steam, con- 
dentin, &c. It would be mechanically possible to 
construct and to work an ordinary slide-valve engine 
with less than 2 lb. of coal per indicated horse power 
hour, and to immediately effect a further savi 
y substituting the Corliss valve-gear, or other gear 
upon the same general principle, and merely be- 
cause, to all other conditions of economy, the Corliss 
valve-gear superadds further and unquestionable con- 
ditions effecting a saving of steam. ‘There is nothing 
here to warrant the dogmatic condemnation of one 
arty or the inconsiderate partisanship of the other. 
t requires but a moderate and ordinary knowledge of 
the steam-engine to understand the merits of this 
question. 

Beyond this line of inquiry there is that as to the 
history and results of the Corliss engine. It is eighteen 
years old, and has sustained abroad the closest com- 
petition with the “ordinary” or “common” slide- 
valve engine, and has displaced many in close compe- 
titive trials, and it has been made and introduced to 
the number of many more than a thousand, There is 
no patent upon the engine in England, except upon 
certain details, in no way affecting its general prin- 
ciple, added by Mr. Spencer and Inglis. Any maker 
is otherwise free to make the Corliss engine, and we 
find a number of gy 80 ny firms already engaged in 
their manufacture, having satisfied themselves that 
these engines possess certain advantages over other 
engines. This kind of commercial experience is not to 
be altogether ignored, even in a scientific discussion ; 
for it is a necessary qualification of the engineer to be 
a man of the world, and a man of business, as well as 
a man of science. 

That the Corliss valve-gear has more parts than the 
ordinary slide-valve gear admits of no dispute, and it 
is thus, to a certain extent, complicated. Yet the 
moving parts are subjected to but a very small amount 
of strain, and we can say, of our knowledge, which 
must go for something in this discussion, that the 
Corliss valve-gear is durable and efficient in action. 
It is now successfully driving many hundreds of factories 
where a break-down or interruption would be attended 


h great and especial inconvenience, and we can tes- 
tify that, in such positions, it mg the full confidence 
of those who have long relied upon its certainty of 


working, 
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THE RODMAN GUN. 

Tue “ big chunk of iron with a hole in it,” as the 
American Army and Navy Journal admiringly desig- 
nates the 15-inch, or, as the American ordnance engi- 
neers have it, the XV-inch Rodman gun, was again 
tried, last week, at Shoeburyness, not against a target, 
however, but with 100ib. of American powder, and at 
32 deg. elevation, as a test, we suppose, of its strength. 
When last tried with 60 lb. of American powder, an 
initial velocity of 1170 ft. was obtained. Had the 
100 Ib. charge produced the same amount of work for 
each pound of powder, the velocity would have been 
1510 ft.; but it was actually somewhat greater, being 
1538 ft., this being a very high rate of velocity, and 
about the same as that from the 68-pounder gun fired 
with 16]b. charges. A cast-iron 4501b. shot at this 
velocity would possess 7405 foot-tons of work, whereas 
the 250lb. shot of the Qin. rifled gun, fired with 
43 1b. of powder, has but 3100 foot-tons of work. Why 
was not this terrific amount of work thrown upon a 
target? The strength of the gun would not, it is true, 
have been so severely tested, inasmuch as on the trial 
the gun was clevated 32deg., whereas in firing at a 
target it would be laid point blank. Are the officials 
at Shoeburyness afraid of their targets? If they are, 
let them wait a month, till the Yankee newspapers 
have reached us with their spicy comments, and, as in 
the great Herring-Chatwood competition, proclaimed 
another great American victory over the Britishers! 
Let us take the strength of the gun as proved, and 
blaze away at the old representative target—the 
Warrior’s. It is clear that the “ XV-in. gun” does 
not burst so easily as was supposed. It is not much 
more than a year since an American ordnance en- 
gineer, of some note, said to us, concerning these 
guns, “‘ Bust! why, d—n ’em, they bust laying on the 
“ground; they bust in the /athe. Yes! fire’em! I 
“ guess so. Why, they bust every three shots!” A 
gun, however, that will bear 100 lb. even of American 
powder, with a 450 1b. shot over it, and laid at 32 deg. 
elevation, is not to be despised. It sent its huge shot, 
the other day, 7680 yards, or nearly 4 miles 3 furlongs, 
by far the greatest range to which a round shot was 
ever thrown in this kingdom. As a matter of fact, we 
believe no one of these big guns was ever burst in 
service; but, of course, like everything else, they 
have their limits of endurance; and when they do go, 
in action, God help the gunners !—everybody, indeed, 
within the turret. For they will go all at once, like a 
boiler explosion, 

The cast-iron shot, even when driven by 100 lb. of 
powder, would, it is reasonable to suppose, break up 
on striking the target. But there is no need of specu- 
lation when the trial can be so readily made; and, 
again, we ask why has it not been made? Why are we 
still in our third month of ignorance as to what the 
American gun will really do, and really stand? True, it is 
a costly subject for experiment, but we bought it for the 
double purpose of testing its destructive power and its 
own resistance to powder. If cast-iron shot break up, 
steel can, of course, be used; and it is not even cer- 
tain that their cost would prevent their adoption. Let 
us see what the 100 lb. of powder can do, both against 
the 453 lb. cast-iron shot and the 498 lb. steel shot. 





THE 15-INCH ARMOUR PLATE. 


Sm Jonny Brown has signalised his new knight- 
hood by»rolling an armour plate 15 in. thick, and 
weighing 2] tons, a plate over 20 ft. long and 4 ft. 
wide. ‘The plate is pronounced sound, although this 
can only be fully ascertained by cutting it up, and it 
is not impossible that a portion of if may be brought 
under the fire of the 9in. gun, firing Palliser shot. 
The plate, it is to be remembered, was produced with 
the same furnaces and rolls as those put up for 
making 4} in. to 9in. plates, and it cannot therefore 
be said to represent any new attainment in the means 
of producing heavy plates. Such plates have not been 
heretofore rolled, only because they have not been 
asked for. No ship yet built could carry them ; but it 
is now possible that they may be adopted for casing 
forts. Messrs. Cammell and Co. have already made 
sample plates 14 in. thick, and, with the same plant, it 
is of course as easy toroll a 15 in. plate at the Cyclops 
Works, or at Barrow, as at the Atlas Works. The one 
rolled on Friday consisted of five 3 in. and one 6 in. 

lates laid up in a pile 21 in. thick and welded together 

y rolling dove with a reduction of hardly more than 
one-fourth the original total thickness. The absolute re- 
duction iu thickness is indeed hardly greater than that 
in rolling * in. plates, which are rolled down from 
four 2} in. plates piled together, and having therefore 
a total thickness of 10 in. To bear this distinctly in mind 
is in no way to really disparage the feat of rolling a 





115 in. plate; but we are not to forget that there 
are uninformed persons who imagine that the difficulty 
in making tough rolled plates increases at least in pro- 
portion to their thickness ; if not, like their resistance 
to shot, as the square of their thickness. Only let 
the War Office or the Admiralty order 15 in. plates, 
and a number of firms would be found zexdy, with long- 
existing plant, to supply them. 

The Times has a really clever articie describing the 
rolling on Friday last—an article after the manner of 
Victor Hugo, and likely to produce a sensation, and a 
desirable and genuine sensation, among the multitude, 
who know so little of iron-making. It hardly needs 
correction where it says the plates are rolled be- 
tween steel rollers, as our readers know they are of 
chilled iron. The Times gives the credit of the victory 
of rolled v. hammered plates to the Atlas Works, not 
undeservedly, we think. But we are reminded of the 
effusion of a certain poetic wag, in Sheffield, in 1861, 
who sang, to the air of “The King of the Cannibal 
Islands :” 

“ Now hammer’d iron’s brittle stuff; 

When roll’d, it’s fibrous, strong, and tough— 
At least they say so—tiat’s enough— 

At the Atlas Steel and Spring Works.” 

The article to which we have referred thus describes 
the provisions for obtaining a good heat among the 
slabs of which the single plate is formed : 

“ One of the great difficulties in making these thick armour- 
plates was found to be that of securing a uniform heat—tbat is 
to say, a heat which should penetrate to the centre of the mass, 
so as to secure a perfect weld without being so great and long- 
sustained as to melt the upper layers. This difficulty is over- 
come most ingeniously at the Atlas Works. Between each layer 
of slabs a number of cubes of highly carbonised iron about an 
inch square are placed, so as to keep each slab apart from the 
others, This allows the whole mass of flame and heat to circu- 
late freely between them, so that all attain the same degree of 
heat at almost the same time. As the intense ardency of the 
furnace increases these cubes are gradually melted. In the act 
of melting they restore to a certain degree the carbon which has 
been burnt out of the slabs by previous processes, and as they 
melt allow each slab to settle down, when, like a cement, their 
melted metal forms a perfect weld. It is not till this has been 
effected, and the now perfect plate is heated to an almost blind- 
ing whiteness, that the mass 1s withdrawn from the furnace and 
has to be rolled.” 








ALPINE CLIMBING. 

NapoLreon Tue First had no railway cngineers to 
help his troops, either over or through Mont Cenis, 
into Italy. The present emperor, with the grander 
resources of modern science at his command, has 
promoted the great tunnel line, under that mountain, 
from the first year of his reign—as far back as the 
days of the Chevalier Maus, who was to have bored 
through at the rate of a mile and a halfa year. No- 
where else was a railway ever attempted in the face of 
a greater single obstacle. ‘The mountain rises 6700 ft., 
or say a mile and a quarter, above the sea, 2700 ft. of 
this elevation being attained within four miles of either 
side of the summit. M. Sommeilier (by no means a 
sleeper in his works) is boring straight through on a 
line of rather more than 7$ miles. The work is 
varried on at a great expenditure of time and money, 
and when finished it will havea gradient of 1 in 45 for 
half its length, and although there is a difference of 
level of 439 ft. between its two ends, the ventilation 
ean hardly be all that is desired, especially as there 
will be no shafts, and as there is a summit at the mid- 
length of the tunnel, although this is but 12 ft. higher 
than the Italian or Bardonneche end, Mr. Brunlees 
and Mr. Fell, in the mean time, have already opened a 
line over the mountain, 48 miles in length, and of 
which no less than 9 miles are in covered way. ‘This 
line is of but 3 ft. 7$ in. gauge. While Sommeilier 
was boring through, they resolved to climb up, fol- 
lowing the zigzag diligence road already made—like 
that which runs to and fro up St. Boniface Down, 
at the back of Ventnor. Much of the ascent is at the 
rate of 1 in 12, and the ends of the zigzags, instead 
of being connected by switches, are bent to two-chain 
curves. In one place, we believe, 1700 ft. rise is 
gained in this way, with a line of nearly four miles, 
although the straight distance up the slope of the hill 
is hardly more than a mile. 

But when it comes to climbing mountains, there are 
many ways, and we have much reason for doubting 
whether Mr. Fell’s is altogether the best. That it is 
mechanically practicable there is of course no doubt ; 
indeed this was proved long before Mr. Fell adopted 
it, for the well-known centre-rail and gripping-rollers 
is an old plan, first patented by Mr. Viguoles, and 
first practically worked out, in 1850, by George Escol 
Sellers, of Cincinnati, U.S., who built several locomo- 
motives, with five cylinders and gripping rollers, for 
the mid-rail. Some of these engines we personally 
and carefully examined in 1853, and others in 1856. 








| It is to be remembered that locomotives having all 
| their wheels (eight in number) coupled together have 
worked by their own adhesion up inclines of 1 in 10, 
drawing their tender and a railway wagon behind them. 
A series of temporary inclines of 1 in 10, connected 
by zigzags, were thus worked, in the winter o 
1852-53, on the line of the Baltimore and Ohio Rail- 
way, U.S., during the construction of one of the 
tunnels of that line, in the Alleghany mountains. This 
mode of working continued for several weeks, and 
without accident. But our present purpose 1s to 
consider special modes of working railway carriages 
up very ee inclines. . 
First of all, there is rope traction. We have colliery 

engines winding 1000 tons of coal daily, or say 2000 
tons of total weight, from a depth of even 1700 ft., 
the same as Mr. Fell’s principal rise; and the engines 
|at the Dukinfield pit wind from a depth of 2060 ft. 
| Here are more than 4,000,000 foot-tons of work done 
| daily, and with comparative safety, although the ropes 
do break sometimes, as was tle case, indeed, the other 
day, at Dukinfield, the deepest pit in the whole world. 
| Going from coal-pits to railways, Mr. Brunlees himself, 
| the engineer to the Mont Cenis Railway, has a con- 
| nected series of passenger railway inclines at work up 

the Serra do Cubatio, in Brazil, nearly five miles in 
| total length, and rising 2550 ft., the average inclination 
| being 1 m9}. ‘The objections to the rope are its 
| liability to wear and crystallisation, and the fatal con- 
| sequences of its breakage. The steeper the incline, 
| however, and supposing the same given strain on the 

rope in all cases, the less the mechanical wear ; indeed, 
| ropes winding vertically, on large drums, wear very 
slowly, although they fail nevertheless after a certain 
| time, and it is always, perhaps, with some little mis- 
| giving that the engineer trusts passenger trains to a 
| rope at all. 
There is another mode of using the rope, that pro- 
osed and patented by Mr. David Greig, of the Steam 
-lough Works, Leeds. It is to have a fixed rope, 
and to climb up it by means of a travelling engme 
| with a clip drum. Mr. Greig, indeed, hit off this 
| ingenious application of the invention of his former 

yartner, the late Mr. John Fowler, while himself cross- 

ing Mont Cenis. But it is an object, in using a rope, 
to get rid of the travelling engine altogether, with its 
| weight and resistance from gravity. Mr. Fell’s 17 
| ton engines throw away 28,900 foot-tons of work in 
| overcoming their own gravity on the 1700 ft. rise to 
| which we have referred, and of their whole weight, 
| 23 tons is special gear for working on the mid-rail, 
and which is literally dead weight on all other portions 
of the line. It is not improbable, however, that Mr. 
Greig’s expedient was intended as a substitute for 
the mid-rail. In this case, we fear it could not well 
be worked around the curves, as unless the rope were 
divided into separate lengths for the straight portions 
only, it would require special and probably compli- 
cated and unsatisfactory arrangements for working it 
around 2-chain curves. In this case, too, the engines 
would work, not only by their bite upon the rope, but 
by the adhesion also of their driving wheels upon the 
outer or ordinary rails. And here a fresh difficulty 
would arise, for the rope wauld stretch, to a certain 
extent, when the clip drum first grasped it, and by its 
own inherent elasticity the rope would alternatcly 
extend and contract, to a certain extent, while the 
engine was working up its length; a result due to 
the combined effects of varying strains and to a con- 
siderable compensation always going on in the rope 
itself. But as the rails would neither stretch nor 
contract, and as the driving wheels ought never to slip 
| (and if they did, and the clip drum was worked from 

the same motion, that would slip too), it is clear that 
| a strife would often be going on between the rail and 
| the rope, sometimes one and sometimes the other 
| doing the whole work. The rope, too, would be 
|found to crystallise, or, at least, to undergo the 
‘molecular change commonly designated by that term, 
|with early the same readiness as if worked 
| over winding drums. 


Another mode of climbing steep gradients is that 
of making the whole weight of the train available for 
adhesion, instead of relying only on that of the 
|locomotive. M. Flachat proposed, in 1859, to work 
|over the Alps with rolling stock, of which each 
| carriage had steam cylinders and driving gear, the 
steam being taken through jointed pipes from a single 
large boiler, mounted upon a carriage also fitted with 
cylinders and driving gear of a strength to work up 
\its own adhesion. Another plan is to make each 
| carriage a complete locomotive, supporting it upon 
two steam-worked bogies, which would readily work 
around short curves (2 chains radius on the 3 ft. 7§ in. 
gauge) even if placed at a considerable distance apart. 





| 
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The bogies might have cither four or six wheels each, 
according to the distribution of weight required, the 

resent 17 ton engines at Mont Cenis resting upon 
me wheels ouly. ‘Ihe objections to M. Flachat’s plan 
are the greater complication as compared with ordinary 
engines, and the loss for the purposes of draught of the 
steam worked in the carriages, as well as the certainty 
of a considerable loss in winter by condensation in 
a long series of jointed pipes, and probably a constant 
considerable loss by leakage. The objections to the 








piston, working with 50 lb. of steam, would follow up 
a train at ten miles an hour, or $80 ft. per minute, the 
blowing-piston moving at about 400 ft. per minute, 
And only a blowing-engine would answer, a fan upon 
Mr. Rammell’s plan being wholly out of the question 
for such a pressure. It might be preferred to store 
the compressed air in au air-holder, rising and falling 
ina tank like a gas-holder, and to send up trains from 
this. A 10 ft. tube, 6800 ft. long, would require 


| 534,072 cubic feet of blast, equal to the capacity of an 


other plan are fewer, and, unless it be an objection | air-holder 120 ft. in diameter and 47 ft. 6 in. deep, the 
on the part of passengers to ride in such near | holder weighing 725 tons, to balance the pressure 
neighbourhood of the boiler, this would probably | within it. It would be only by the use of an air- 
be found the very bést system of working inclines of | holder at the foot of each incline that the system 
from 1 in 10 to 1 in 20, the limit of inclination up | would be rendered entirely independent of accidents 
which such a steam-carriage could work on a good dry | to the blowing-engines, the only danger then remain- 
rail being perhaps 1 in 5. Passengers make no ob- | ing being that of the explosion of the air-holder, which, 
jection to their proximity to the boiler on board | if 120 ft. in diameter, and made of }in. iron, would 
steamboats, and they would doubtless soon reconcile | have a diametrical strain of 1440 lb. only per square 
themselves to the locomotive boiler, separated from | inch of the solid plates, or, say, 1 ton per square inch 


them by the water-tank and coal-bunker and by a 
luggage compartment. But one boiler would be re- 


of net section betwen the rivet holes. The upper 


portion would be made hemispherical. Even if made of 


quired for working both bogies of the carriage. In| } in. iron throughout, the holder would require about 
favourable weather such a carriage could draw an | 450 tons of additional weighting, or to weigh 725 tous 
ordinary railway carriage, or possibly two, behind | in all, in order to keep down against the pressure, and 
it, and that up a gradient of even 1 in 10 or 1 in 12. | to force out the blast at 1 lb. per square inch. 


Other plans for steep climbing are those for in- 
creasing the adhesion of the wheels of ordinary locomo- 
tives. One is that of one or more V grooves in either 
the tyre or the rail. This plan would no doubt 
secure a powerful “bite;”’ indeed, Mr. Robertson, 
of Glasgow, has his V-groove frictional gearing in use 
for driving rolling-mills. But for railways the plan is 
open to many objections. First, it requires the 


maintenance of an absolute uniformity of gauge, to a | 


nicety unattainable, we fear, upon a railway. One 
inventor, we are aware, proposes to allow one tyre of 
each pair of driving or coupled wheels to slide laterally 
on the wheel, so as to adjust itself to any slight in- 
equality in the gauge ; but this sliding of a tyre, fitting 
its wheel with even tolerable closeness, and having its 
full load of four or five tons upon it, would be clearly 
impossible, especially as the force from which sliding 
is expected would be applied at but one point in the 
circumference. We are saying nothing of the safety 
or otherwise of tyres fitting so loosely as to admit of 
even the idea of lateral sliding. A further obvious 
objection is that of the grinding of V’s and V-grooves 
due to the difference of diameters, and that in some 
cases one wheel of a pair would be found bearing on 
the larger and the other on the smaller diameter of 
the groove, making one wheel, in effect, 2, 3, or 
more inches larger than the other, and probably 
rolling the engine out of the grooves and off the line. 
The grooves, if made in the rails, would fill up, 
and also probably cause the rails to split. If the 
tyres were grooved, they would inevitably split. The 
whole scheme, indeed, although frequently proposed, 
is oue which cannot bear consideration. Another 
mode of increasing the adhesion of the driving wheels 
is that proposed by Mr. Page, who has worked a 
loaded model locomotive up an incline of 1 in 24, in 
our presence. While he would reserve ordinary rails 
for the carriages he proposes to run the engine up 
broad tramways of timber, the surface of the driving 
wheels being somewhat roughened to secure a better 
bite. It is clear, however, that the timber would be 
rapidly destroyed, the joints giving especial trouble, 
and it is not certain even that the full adhesion could 
be depended upon with snow and ice on the wood. 

It has been proposed to run the carriages on 
ordinary rails, and to draw them by traction engines 
working on the ballast between or outside the rails. 
As the speeds on the Mont Cenis Railway are slow, 
not more than ten miles an hour on the steep inclines, 
this plan would be feasible, no doubt, although it would 
involve changes of engines on a journey, as traction 
engines would be too slow and wasteful upon the flatter 
portions of the line. 

The plan of magnetising the tyres of the driving 
wheels fas been tried with but indifferent success. 

Finally, there is another mode of climbing in favour 
of which much may be said, a mode which answers 
best on the very steepest inclines, or rather on vertical 
lifts. This is by the pneumatic hoist. Ina 10 ft. tube, 
with a pressure of but 1 lb. per square inch, we have 
a propelling forcé of 11,310 lb., which would carry a 
gross load of 20 tons up an incline of 1 in 4, supposing 
the mountain to be as steep. To drive this load at 
ten miles an hour would require about 300 horse power, 
irrespective of losses by friction of engines, leakage of 
air, &c. ; but the effort would be but for a few minutes, 
as, at this rate, 6800 ft. of tube, rising 1700 ft., would 
be traversed in less than eight minutes. A blowing- 
engine having a 15 ft. air-piston, and a 40 in, steam- 








When a train of the regulation weight, for the 
weight would require to be regulated nicely, was run 
up to the mouth of the tube, a suitable piston with a 
slight amount of windage would be affixed to each 
end carriage, aud the doors of the tube wonld then 
be shut. Except for the train lights, the passengers 
would be in darkness; but the windage of the pistons 
would secure plenty of ventilation, and no doubt the 
escape of blast past the pistons, even at 1 lb. pressure 
per square inch, would make a good deal of noise. 
When the train reached the short level at the summit, 
a communication would be opened between the ascend- 
ing and descending tubes, giving a mean pressure of 
nearly $ 1b. per inch in both, thus preventing over- 
running; the communication would then be closed, 
and the carriages would then be let down by their 
own gravity, checked at first by their brakes, and im- 
mediately afterwards by the compressed air, which 
when the train had moved through about zyth the 
length of the tube, or 230 ft. in a tube of 6800 ft. 
length, would have a pressure of 1 lb. on the lower 
side of the train. ‘This compressed air would then be 
let into the air-holder at the foot of the tube, and at a 
rate which would exactly regulate the speed of the 
descending train. The amount of air-pumping thus 
required would never be considerable after the first 
train had gone over. The skilful engineer will perceive 
for himself much of the detail required for working out 
such a plan, and, just as safety gear is provided in 
many mine-cages, he will see the applicability of much 
the same contrivances in the tubes to act in case of the 
failure of the air-holders, or in any other improbable 
emergency. The objection to the whole system is the 
first cost of the tubes, air-holders, and blowing-engines ; 
but considering that the length of the tubes would be 
but one-third that of a railway overcoming the same 
elevation by inclines of 1 in 12, and but one-seventh 
that of a railway line inclined at the rate of 1 in 28, 
and that in the present Mont Cenis line nine miles 
are in covered way, it is not certain that the cost 
would be much greater, while it és certain that the 
working expenses, as well as the time of transit, would 
be much less. 

The mid-rail system is avowedly a temporary expe- 
dient for working an exceptional line, which will be 
superseded in a few years by the great tunnel, and we 
believe its success must be as temporary as its expe- 
diency. It will be found, no doubt, that the adhesion 
is sufficient, in most cases, without working the 
gripping wheels at all, the engine taking up a load 
equal at least to its own weight. When, however, the 
gripping wheels are used, it will be found that the eight 
tyres are of unequal diameter, the ordinary driving- 
wheel tyres always wearing much faster than those of 
the gripping wheels. ‘The lost motion, too, in all the 
wonderful gear we illustrated at page 234 of our last 
volume, and the innumerable and almost inaccessible 
parts requiring oiling, lead us to look with much 
doubt upon the whole system of the mid-rail and 
gripping wheels. As we have already said, the line, 
even with its present gradients of 1 in 12, may be, and 
probably will be, worked without it; and it will be 
used, if at all, only as a “brake,” for which, even 
where no brake is wanted, the whole system appears 
admirably well designed. 








Iron 1n France.—The make of iron in France declined in 
the first six months of this year to the extent of about 4 per 
cent, as compared witl the corresponding period of 1866, 


BESSEMER STEEL-WORKS.~ 

THERE are now upwards of a dozen makers of 
Bessemer steel in the kingdom, employing very nearly 
fifty converters of from 3 tons to 10 tons ashi The 
largest works are at Barrow, where, by the way, there 
are to be great doings on the 19th inst., on the occa- 
sion of opening the Barrow and Furness Railway. 
There are at Barrow ten converters, six of these of 
7 tons each, aud four of 5 tons. The next largest 
plant is to be found at Dowlais, where there are six 
converters of 5 tons, and at the Atlas Works (Sir John 
Brown and Co.), Sheffield, where there are two 10-ton 
and two 5-ton converters, Messrs. Cammell and Co. 
may be said, however, to have a still larger plant, 
although not at a single establishment; for they have 
four 7-ton converters at Penistone, and two 4-ton con- 
verters at their Cyclops Works, in Sheffield. The 
Lancashire Steel Works, at Manchester, were laid out 
for eight converters of 5 tons; but we believe only 
two have been set to work. The two next largest 
establishments are the Crewe steel-works of the Lon- 
don and North-Western Railway, at Crewe, and the 
works of the Manchester Railway Plant Company, at 
Manchester, each of which has four 5-ton converters, 
Next are the Bolton Steel and Iron Company’s Works, 
at Bolton, and the Ebbw Vale Company’s, at Ebbw 
Vale, with a pair each of 5-ton converters. Messrs. 
Henry Bessemer and Co., of Sheffield, have a pair of 
converters, but we cannot at this moment say of what 
size. Messrs. Samuel Fox and Co., of Deepcar, near 
Sheffield, have a pair of 3-ton converters, and there is 
a pair of the same size at the Old Park Ironworks, 
Wednesbury. Mr. John M. Rowan, of Glasgow, has 
a single 3-ton converter. Bessemer plant was fitted 
up some years ago at Tow Law, in Durham; but we 
believe it has never been set. to work. 

Besides the above-named works, a new establish- 
ment, with a pair of converters, and possessing the 
most improved plant, will shortly commence working 
at East Greenwich. These are the works of Messrs. 
Bessemer Brothers (the sons of Mr. Henry Bessemer), 
and have been erected under the constant superinten- 
dence of the last-named gentleman himself. 








THEORY OF DIAGRAMS OF FORCES AS 
APPLIED TO ROOFS AND BRIDGES.* 


By Proressor J. CLenK MAXwELt, F.R.S. 


In the construction of roofs and bridges, the general practice 
of ascertaining the strains upon the different elements of these 
structures by calculation involves a great deal of inconvenience 
and loss of time on account of the necessity of carrying the 
arithmetical operations far beyond the limits ot accuracy which 
are actually wanted in practice. It has therefore been proposed 
by several writers to solve the problem graphically, and various 
modes of constructing diagrams of forces may be found in 
books on suspension bridges, &c. A further extension of the 
— of the diagram of forces to polygonal frames has been 
made by Professor Rankine in his ‘‘ Applied Mechanics ;” but 
the author has succeeded in generalising this theory, and 
making it applicable to all kinds of frames. The abstract 
mathematical theory of these diagrams has been first published 
in the Philosophical Magazine in April, 1864. The diagrams in 
question are reciprocal figures. ‘They are arrived at by redu- 
cing the frame to be constructed to a skeleton of straight. lines, 
and supposing all the weights applied at the joints, a supposi- 
tion which is perfectly admissible, since the stitfness or strength 
of each single part has nothing to do with the problem under 
consideration. ‘Io explain the nature of reciprocal diagrams, 
the Figs. 1 and 2 give an illustration of the simplest form. In 
Fig. 1 a triangular frame, ABC, is supposed to be acted upon 
by. three forces—say a stiff triangle pulled by three strings 
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joining in one point. If we draw Fig. 2, the line, q, parallel to 
Q, p parallel to I’, and r parallel to R, we have the outlines of a 
reciprocal figure which can be completed by drawing the lines, 
bandc parallel to B and C respectively, and meeting at one 
point. It can be proved by geometry that the third line, a, 
which connects this point with the corresponding corner of the 
triangle must be parallel to A, in Fig. 1. These reciprocal 
diagrams have therefore all lines parallel to each other, but all 
lines that form the outline of the polygon in one figure meet in 
one point in the reciprocal; and ull lines which meet in one 
point in the first figure become the outlines of the second or re- 
ciprocal polygon. + 

Not every figure admits of the construction of a reciprocal 
figure, and these cases in which no reciprocal diagram of 
forces can be drawn are precisely those in which the forces are 
incapable of remaining in equilibrium amongst themselves, so 
that the method of constructing diagrams of forces contains in 
itself a control of its correct application. Suppose Fig, 3 to 
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represent @ triangular frame, baving another triangular frame 
within it, and the corners of both to be connected by strings in 
tension. There can be no equilibriam in this, except on the 
condition that the three lines, bP Qs _o the forces, 
meet in one point, if continued to o. In gel it can 
proved that only such figures admit of a reciprocal diagram, 
which are perspective representations of solid figures with plane 
sides. Fig. 3, for instance, represents a truncated pyramid, 
having its point at 0. In supplying the above principles for 
constructing a diagram of strains for any given structure, say, 
for instance, for a roof such as that re nted in Fig. 4, the 
first will be to ascertain the total weight resting upon the two 
side walls. The resistance of the side walls is represented in 
the diagrams as an equivalent force drawing the whole upwards, 
while all the other joints of the figure are supposed to be pulled 
parallel downward with forces F,, Fs, Fs, Fe, and 91, Js) Js 
9 The forces g, g,, representing the resistance of the walls, 
are shown slightly out of parallel, in order to prevent the lines 
of the diagram of forces covering each other, but in practice 
such covering of lines is perfectly admissible. ‘To construct the 
diagram of forces, Fig. 5, draw the vertical line representing 
the actions of gravity, which are marked off upon it in propor- 
tiovate lengths, F,, F,, F,,F,». From the two ends of this 
vertical line, A B, the lines g, and gs parallel to those forces, and 
of corresponding lengths, are drawn, and the vertical line, 
gs and g,, connecting the two ends, and closing this part of the 
diagram, must then correspond to the strains g, and gs. 


f 1. 4, 























Now, to find the strain in A,, drawn the line A, (Fig: 
5) parallel to A, (Fig. 4), through the point F., and 
the line B, parallel to B, through the point g.. These 
two lines meet at 2, and in this point the line C, parallel 
to C, is drawn, In a similar manner draw A’ parallel 
to As, and at the intersection with C, draw C, parallel 
to O,. This ess continued until all lines of Fig, 4 have 
their parallels in Fig. 5, the diagram will be completed, and if 
all lines are correct, it will close in one point. The length of 
each line will then represent the strain in the correspondin 
element of the roof, and the direction of the strain can be foun 
at any moment by commencing with any vertical downward 
action of gravity, and then following the continuous figure 
until the line in question is reached. This mode of graphical 
representation of strains admits of a very easy and convenient 
application in practice, as it involves no other work except the 
application of a parallel ruler and a slight amount of attention 
in drawing the lines. It has moreover the advantage of con- 
trolling itself, since, in case of an error, the diagram will’ not 
close, and in this way mistakes are prevented. 








Tus Nicorar Raipway.—Mr. William L. Winans, of Lon- 
don and St. Petersburg, has presented us with an original 
drawing, magnificently coloured, of the imperial railway carri- 
age, constructed in 1850, and still in service for the use of the 
Czar when journeying between St. Petersburg and Moscow. 
The carriage is 84 ft. long and 9 ft. Gin. wide. It is supported 
upon sixteen wheels—two eight-wheel bogies, one under each 
end, The interior, shown in longitudinal section and in plan, 
is furnished in superb style, and is divided into a grand saloon, 
24 ft. in length, special cabinets for the emperor and empress, 
waiting-rooms, &c. We shall, in due time, present this 
—— drawing to our readers, either in line engraving or in 

romo-lithography. 

Tus Miptanp Rariway.—The great extension of the 
Midland Railway into London has been opened for goods traffic, 

still ord and 


passengers arriving at King’s-Cross from 
other stations on the Midland line. 
Taz Mont Cents Rartway.—The ial Gazetie of Flo- 


rence publishes the usual monthly statistics relative to the 
works for tunnelling Mont Cenis. On the Slst of July, 7263 
metres had been and during August 139 more were 
completed, making a total of 7402 for the ist September. The 
whole length being 12,220 metres, there only remains about 
one-third, or 4828, to be accomplished. Hopes are entertained 


RESULTS OF EXPERIMENTS ON THE 
RIGIDITY OF GLASS, BRASS, AND STEEL.* 
By Du. J. D. Everett. 


iments were conducted in the Physical Labora- 
lasgow University, upon a plan devised by Sir W. 
uently improved by the author. 

Cylindrical rods, t one-third of an inch in diameter, of 
flint glass, drawn brass and steel, were alternately bent and 
twisted by known couples, so applied that the couple (whether 
of flexure or tension) was always uniform through the whole 
length of the rod. The amounts of bending and twisting thus 
produced in # given portion of the rod were measured by the aid 
of two mirrors clamped to the rod. In the earlier experiments, 
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centre of the crosspiece (Fig. 4) fits the cylinder, m, and the 
crosspiece can either be rotated about it or slipped off on loosen- 
ing or removing the nut. The four arms of the crosspiece are 
all of equal length, and each of them has on the upper side near 
the end a cone or point for supporting a weight by means of a 
ring. FF is a cast-iron box, on the top of which the cylinder, 
C, rests in two notches one at each end, in which it turns freely 
when not secured by the clamp, G. H is a graduated circle for 
turning the cylinder (and with it the rod, AB) through any 

uired angle. K L are two mirrors clamped to the rod, and 
adjustable by footscrews into any position nearly parallel with 
the rod. One of them is shown on a larger scale at Fig.5. B 
partially releasing the clamps, it was easy to rotate the mrrors 
about the rod without longitudinal sliding. 





FIG./. 








these mirrors were made to reflect a dark line placed in front of 
a lamp flame, and the displacements of the images were mea- 
sured on a screen. In the later experiments two telescopes 
were placed almost vertically over the two mirrors, so as to look 
down into them, and a sheet of paper (cross-ruled) was fixed in 
a horizontal position overhead. The displacements of the lines 
on this sheet, as seen in the telescopes, were then observed. 
From the measurements of flexure and tension thus obtained, 
the coefficients of elasticity and rigidity for the substances 
operated on were calculated. The values of Young’s modulus 
and of rigidity, in kilogrammes per — millimetre, were thus 
found to be respectively 6143 and 2442 for one specimen of 
glass, and 5851 and 2390 for another. For the specimen of 
brass operated on, the values were 10,948 and 3729, and for 
steel 21,793 and 8341, Rods of wrought iron, cast iron, and 
copper had more recently been operated on, but the experiments 
were not yet reduced. The experiments had, for the first time, 
established the ratio of lateral contraction to longitudinal exten- 
sion for a bar stretched longitudinally, this ratio being deducible 
from the foregoing numbers by dividing Young’s modulus by 
twice the rigidity, and then subtracting unity. 
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Similar apparatus tothat employed might be used for testing 
the quality of metal rods, especially as it does not involve 
breaking or injuring the rods. 

The improved apparatus is represented in Fig. 1. AB is 
the rod operated on, entering a socket in the cylindrical 
iron bar, C, in which it is firmly secured by screws (tliree in 
each set) which clamp it at two places about 2 in. asunder. 4 
The other end, A, t a brass socket (shown in cross 
section at Fig. 2), to which it is also secured by screws in two 
places. This socket forms part of a piece of brass, which is 
shown on a larger scale in longitudinal section in Fig. 3, where 
n is a point or cone to be supported by a ring (M, Fig. 1) hang- 
ing from one arm of a balance, while the: lower part consists of 
a short cylinder, m (for receiving the crosspiece shown in Fig. 4, 
and indicated by dotted lines in Fig. 3), terminated by a screw 
which receives the nut, pp. The circular hollow shown in the 








of being able to complete the in three years more. 
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The point, n, Fig. 3, is supported by the flat brass ring, M, 
which hangs by the wire, N, from one arm of the balance, D, 
and a counterpoise is placed in the pan, P, just sufficient to keep 
the rod, A B, free from strain. 

(To be continued.) 








Rai.ways 1n BapEN.—The Baden Government have brought 
out a loan of 12,000,000 thalers, or nearly 2,000,000/., for railway 


urposes. 
Rotiep v. HAMMERED PiatTEs.—The Secretary of State 
for War, Sir John Pakington, has caused a letter to be written 
to the Thames Iron Company, stating that there is no impor- 
tant difference in the quality of good rolled and good hammered 
armour plates as regards resistance te shot, and intimating that 
future tenders for armour plates may specify hammered iron as 
well as rolled. 

CLEeveLanD Biast Furnaces.—The number of furnaces 
in blast in the Cleveland district is 89, and there are 45 out of 
blast. There are nine furnaces building, seven of which are 
nearly ready. : 

Sopa WastE.—At the meeting of the British Association at 
Dundee, Mr. J. Lowthian Bell read a paper on “ A Method of 
Recovering Sulphur and Oxide of Manganese, used at Dieuze, 
near Nancy, France,” which was illustrated and supplemented 
by Mons. Burton, who exhibited the products recovered by the 
process. Mr. Bell having spoken of the great loss which 
annually occurred through the inability to turn to good account 
the immense amount of soda-waste and the liquid refuse which 
were obtained as unprofitable residues in -works, entered 
into practical details of this French process by which these in- 
convenient and disagreeable products might, to a certain extent 
be got rid of, and, at the same time, return a handsome 
jn from which only the expense of labour was to be de- 

ucted. 

Tue Potturion or Rivers.—The third report of the 
Rivers Commission has been printed. It is devoted to the hear- 
ings and conclusions upon the cases of the rivers Aire and 
Calder. Its recommendations are simple and only what could 
have been expected, viz., that the water-shed of each river 
valley should be placed under some authority, independent of 
artificial boundaries, and that all pollution of the rivers should 
be prevented by intercepting sewers and by sewage irrigation. 

“ REFRIGERATING Cars.”—Railway wagons carrying dead 
meat packed between layers of ice have long been common on 
the American railways. A ton of ice is packed among a “ car 
load ot dressed carcases, aud when once,renewed on a four- 
yo summer journey, it maintains the temperature at about 


Tus East Lonpow Rar.way.—This line from Liverpool- 
street, and including the junction on the south side of the 
Thames, is to be seven and a half miles long, and is to 
cost 1,866,0002, a sum sufficient, it is believed, to cover 
all the works originally planned. The line is to be made 

the Thames Tunnel, which has been for less 
than one-fourth its original cost. It appears that one “ financial 
company ” ee Se 250, for “ bringing out 
this company, but that a more & Ashes 
tweens ly managed the matter for 27, ® 
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THE MANCHESTER WATERWORKS. 
MR. JOHN FREDERICK BATEMAN, C.E., ENGINEER. 
(For Description, see Page 241.) 
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EXPERIMENTAL RESEARCHES* 
On the Mechanical Properties of Steel in its present im- 
proved state of Manufacture. 
By Witi1am Fareparen, LL.D., F.R.S. 

Tuere is probably no description of material that has 
undergone greater changes in its manufacture than iron; 
and, judging from the attempts that are now making, and 
have been made, to improve its quality and to enlarge its 
sphere of application, we may reasonably conclude that it is 
destined to attain still greater advances in its chemical and 
mechanical properties. ‘Tlie earliest improvements in the 
process of the manufacture of steel and iron may be at- 
tributed to Cort, who introduced the process of boiling and 
puddling in the reverberatory furnace, and the more recent 
improvements to Bessemer, who first used a separate vessel 
for the reduction of the metal. To the latter system we 
owe most of the important changes that have taken place ; 
for by the comparatively new and interesting process of 
burning out the carbon in a separate vessel, almost 


every description of steel and refined iron may be pro- 
duced. The same results may be obtained by the pud- 
dling furnace, but not to the same extent, since the arti- 


ficial blast, of the Bessemer principle, acts in much greater 
force in depriving the metal of its carbon, and in reduc 
it to the state of refined iron. By this new 
creased facilities are afforded for attaining new combina- 
tions by the introduction of measured quantities of carbon 
into the converting vessel, and this may be so regulated as 
to form steel, or iron in the homogeneous state, of any 
known quality. 

By the boiling and puddling processes steel of similar 
combinations may be produced, but with less certainty as 
regards quality, as everything depends on the skill of the 
operator in closing the furnace at the precise moment of 
time. This precaution is necessary in order to retain the 
exact quantity of carbon in the mass in order to produce by 
combination the requisite quality of steel. It will be ob- 
served that in the Bessemer process this uncertainty does 
not exist, as the whole of the carbon is volatilized or burnt 
out in the first instance, and by pouring into the vessel a 
certain quantity of crude metal containing carbon, any per- 
centage of that element may be obtained in combination 
with the iron, possessing qualities best adapted to the varied 





forms of construction to which the metal may be applied. | 


Thus the Bessemer system is not only more perfect in itself, 
but admits of a greater degree of certainty in the results 
than could possibly be attained from the mere employment 
of the eyes and hands of the most experienced puddler. 
Thus it appears that the Bessemer process enables us to 
manufacture steel with any given proportion of carbn or 
any other eligible element, and thus to describe the com- 
pound metal in terms of its chemical constituents. 

Important changes have been made since Mr. Bessemer 
first announced his new principle of conversion, and the | 
results obtained from various quarters bid fair to establish 
a new epoch in metallurgic manipulation, by the production | 
of a material of much greater general value than that which 
was produced by the old process, and of, in most cases, double 
the strength of iron. | 

These improvements are not exclusively confined to the 
Bessemer process, for a great variety of processes are now 
in operation, producing the same results, and hence we have 
now in the market homogeneous and every other description 
of iron, inclusive of steel, of such density, ductility, &c., 
to meet all the requirements of the varied forms of con- 
struction. 

The chemical properties of these different kinds of steel 
have been satisfactorily established ; but we have no reliable 
knowledge of the mechanical properties of the different kinds 
of homogeneous iron and steel that are now being produced. 
To supply this desideratum, I have endeavoured, by a 
series of laborious experiments, to determine the compara- 
tive merits of the different kinds of steel, as regards their 
powers of resistance to transverse, tensile, and compressive 
strain. 

These experiments have been instituted, 
those engaged in the constructive arts, but also to enable 
the engineer to make such selections of the material as will 
best suit his purpose. In order to arrive at correct results, 
I have applied to the first houses for the specimens experi- 
mented upon ; and, judging from the results of these expe- 
riments, | venture to hope that new and important data 
have been obtained, which may safely be relied upon in the 


as 


not only for 


selection of the material for the different forms of constru 
tion. 
For several years past attempts have been made to sub- 





stitute steel for iron, on account of its superior tenacity ¢ 
increased security in the construction of boilers, bridg 

There can be no doubt as to the desirabili‘y of emplo; 
a material of the same weight and of double the strength, 
provided it can at all times be relied upon. Some diflicul 

ties, however, exist, and until they are removed it would 
not be safe to make the transfer from iron to steel. These 
difficulties may be summed up in a few words; viz., the 
want of uniformity in the manufacture, in cases of rolled 
plates and other articles, which require perfect resemblance 
in character, and the uncertainty which pervades its produc- 
tion, require careful attention. Time, and close observation 
to facts in connexion with the different processes, will, how- 
ever, surmount these difficulties, and will enable the manu- 
facturer to produce steel, in all its varieties, with the same 
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| different works, the experiments 
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| certainty 
iron. 

In the selection of the different specimens of steel, I have 
endeavoured to obtain such information about the ores, fuel, 
and process of manufacture as the parties supplying the 
specimens were disposed to furnish. ‘To a series of ques- 
tions answers were, in most cases, cheerfully given, the 

F particulars of which will be found in the Tables. 

I have intimated that the specimens have been submitted 
| to transverse, tensile, and compressive strain, and the 
| summaries of results will indicate the uses to which the 
| different specimens may be applied. Table I. gives for each 
spe scimen the modulus of elasticity and the modulus of re- 
sistance to impact, together with the deflection for unity of 
From these experimental the engineer and 
architect may select the steel possessing the actual quality 


as he formerly attained in the manufacture of 
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pressure. 




















| required for any particular structure. This will be found 
| especially requisite in the construction of boilers, ships, 
bridges, and other structures subjected to severe strains, 
where safety, strength, and economy should os kept in view. 
| In the case of transverse strain some difficulties presented 
themselves, in the c« f the experiments, arising from 
| the ductile nature of some part of the material, and from 


its tendency to bend or defle: 
racture. 

1is is always th r case with tough bars whether of iron 
el, and hence tl ity of fixing upon some unit of 
measure of the defiections, in order to compare the flexi- 
bility of the with one another, and from the mean 
| yalue of this unit of deflection to obtain a mean value of 
the = of elasticity, E, for the different bars. ‘This 
unit, measure of flexibility, given in the Table, is the 
mean value of all the def lections corresponding to unity of 
pressure and section. The modulus of elasticity has also 
been calculated from the def ction produced by 112 pounds 


t to a considerable depth with- 










re neces 





bars 


in order that it may be compared with the results of f experi- 
ments on cast iron, given at pages 73 and 74 in my work 


“On the Application of Iron to Buiiding Purposes.” In 
order to determine the resistance of the bars to a force 
analagous to that of impact, the work in deflecting each bar, 
up to its limit of elasticity, has been calculated. These re- 
sults differ considerably from each other, showing the 
different degrees of hardness, ductility, &c., of the material 
| of which the bars are composed. The sverse strength 
of the different bars, up to their limit of elasticity, is shown 
| by the amount of the modulus of strength, or the unit of 
strength calculated for each bar. 

Table II., on tensile strain, gives the breaking strain of 
each bar per square inch of section, and the corresponding 
elongation of the bar per unit of length, together with the 






tr 





ultimate resistance of each bar to a force analogous to that 
of impact. 

Table III, on compression, gives the force per square 
inch of section requisite to crush short columns of the 


different specimens, with the corresponding compression of 
the column per unit of length, together with the work ex- 
pended in producing this compression. 

Having selected the requisite number of specimens from the 
commenced with the trans- 
strains, which were conducted, as on former occasions, 
suspending dead weights from the middle of the bar, 

which was supported at its extremities, the supports being 
4 ft. 6 in. apart. The apparatus for this class of experiments 
consisted of the wooden frame, A, to which was bolted two 
| iron brackets, B B, on which the bars were laid. Immedi- 
ately over the centre of the bar, at a point equidistant 
| between the supports, the wheel and screw, C, was attached 
to the scale, D, on which the weights were placed, 56 Ib. at 
a time; after each weight laid on, the defieetions were taken, 
and the experiment was continued until a large permanent 
set was obtained. The permanent set was observed at in- 
tervals in the following manner: After the deflection pro- 
duced by the load had been ascertained, the screw, C, wa 
turned to. raise the scale and reli the bar of the 
load, thus enabling the experimenter to ascertain the effects 
of the load upon the bar and register the permanent set. 
This operation was conducted with great precision, as may 
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be seen on consulting the Tables in the following experi- 
ments. 

The mathematical formula of reduction on the trans- 
verse, tensile, and compressive strains has been deduced 
from the experiments by my friend, Mr. Tate, as follows : 

FORMULZ OF » Reve CTION. 
For the Reduction of the Experiments on Transverse Strain 

When a bar is supported at the extremeties, and loaded in 
the middle, 

wl 
E y. an p tg EE), 
") 
where Zis the distance between the supports, K the area 
of the section of the bar, d its depth, w the weight laid on 
added to five-eizhths of the weight of the bar, é the cor- 


responding deflection, and E the modulus of elasticity. 
When the section of a bar is a square, 
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determine by experiment in a given bar ; then, 
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which gives the main value of this constant for a given 
bar. 
Now, for the same material and length, 
é 1 
-, or Da .—— 4 
w Kd? (4), 
and when the section of the bar is square, 
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If D, be put for the value of D, when d=1, then, 


D,=Dd. 
-- *) d 
Wn 


C i é, 
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: (6), 
1 2 


which expresses the mean value of the deflection for unity 
of pressure and section. This mean value, therefore, may 
be taken as the measure of the flexibility of the bar, or as the 
modolus of flecure, since it measures the amount of deflection 
produced by a unit of pressure for a unity of section. 
Substituting this value in eq (2), we ge 
B=, Ds 
+ 
which gives the mean valle of the modulus of elasticity 
where D is determined from eq (6). 
The work, U, of deflexion is expressed by the formula, 
N 
0 


U=}xwx =s (8), 
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where 4 is the deflexion in inches corresponding to the pres- 
sure, w, inlb. If w and Od be taken at or near to the 
elastic limit, then this formula gives the work, or resistance 
analogous to impact, which the bar may undergo without 
suffering any injury in its materi This formula reduced 
to unity of section becomes 


1 


nm 


ar 


a 





(9). 


If C be a constant determined by experiment for the 
weight, W, straining the bar up to the limit of elasticity, s« 
that the bar may be able to sustain the load without injury, 
then 


Wie 
* =CKd. (10), 
where C=3}S, or } of the corresponding resistance of the 
material per square inch at the upper and lower edges of the 
section. 


wi 
S, Ga o-@ore: «| C58% 
4Kd (11) 
When the section of the bar is a square, 
Wi a 
c=", c's, ee 


which gives the value of C, the modulus of strength or the 
unit of working strength, W, being the lead determined by 
experiment, which strains the bar up to its elastic limit; 
this value of C gives the comparative permanent or working 
strength of the bar. 
Tensile Strain, §c. 

The work, w, expended in the elongation of a uniform 
bar, one foot in length and one inch in section, is expressed 
by 


P ss ‘ . 
where P,==—_=the strain in! b. reduced to unity of section, 


x 
a Bi , , ; 
and 7, == =the eorresponding elongation reduced to unity 


of length. 

This value of u, determined for the different bars sub- 
jected to experiment, gives a comparative measure of their 
powers of resistance to a strain analogous to that of impact. 
By taking P, to represent the crushing pressure per unity 
of section, and ¢, the corresponding compression per unity of 
length, the foregoing formula will express the work ex- 
pended in crushing the bar. 





ABtract or THE Resuttsor Tangs I., IT., 
AND ILi.* 
Transverse Strain,—Table I. 
Tue results of these experiments show that, within the 


lastic limits, the deflections are in proportion to the pres- 


sure For example, in Experiment 1, the deflections are 
almost exactly expressed by the formula, 6=.001361 w, 
where the constant .001361 is the mean, D,, of all the de- 





flections for a unity of weight, derived from formula (3). 
By aid of this principle the value of the weight, w, with its 
equivalent deflection, corresponding to the elastic limit, was 
determined. 

‘he mean value of the deflection corresponding to unity 
of pressure and section may be taken as the measure of the 
fexibility of the different bars. In general, the least flexible 
bars give the highest values of E and C, and, other things 
being the same, or nearly the same, the most flexible bars 





* We shall publish these Tables in their complete form next 
week, 
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give the highest values of wu, the work of deflection cor- 
responding to unity of section. 

The bars of some of the experiments, with more than an 
average flexibility, gave very high values for C, the work- 
ing unit of resistance to transverse strain, showing their 
great value when applied to the springs of carriages and other 
constructions, where flexibility and strength should be com- 
bined. Such bars as those of other experiments, with less 
than an average flexibility, gave at least an averege value 
for C, showing their applicability to all constructions where 
rigidity and strength are required. And so on to other 
cases. 

The mean value of E, the modulus of elasticity, given in 
col. 5, taken for thirty of the best specimens, is 31,000,000 
nearly, whilst the mean taken for a like number, in col. 4, 
is about 32,000,000. This modulus exceeds that of wrought 
iron by more than the thirtieth part. Steel, having a much 
greater flexibility than wrought iron, accounts for the 
approximation of their values for the modulus of elasticity. 
The bars that have the greatest flexibility, or the greatest 
value of D,, other things being the same, have the least 
value for the modulus of elasticity. 

The values of wu, or the work of deflection for unity of 
section up to the elastic limit, may be taken as measures of 
the qualities of bars where flexibility and strength are 
required. 

The bars generally exhibit very high powers of resist- 
ance to transverse strain. The mean value of the unit of 
working strength, C, given in col. 9, taken for one half the 
number of experiments, is 6.83 tons, and for the remaining 
half (omitting the last two experiments) this constant is 5.23 
tons, giving a general mean of 6 tons. In the model tube 
of the Britannia and Conway bridges, the value of this con- 

stant for breaking weight is 6.7 tons. 

It was next shown that, taking 11 tons per square inch 
as the-mean value of the compressive and tensile resistances 
of wrought iron at the elastic limit, the value of C, in this 
case, will be less than 2 tons, and thence it followed that 
the transverse strength of these steel bars will be about 
84 times the strength of wrought-iron bars of the same 
dimensions. 

In order to determine the relative value of the two kinds 
of material undergoing transverse strain, he then supposed 
two bars of the same length, one steel and the other iron, 
having the same strength, to be similar in their transverse 
sections, the strengths of bars of similar section are as the 
cubes of their depths, 


2 /C 
d,= x d=8.54 x4 
where d is the depth of the steel bar, d, that of the iron bar, 
© 
and a3 5, the ratio of their units of working strength. 


But as the areas of similar section are as the squares of 
their like dimensions, 

Section iron bar 3.5% d? om 
Section steel bard? —=8.5§=2.8052. 

Now taking the cost of iron at 72. per ton, and that of 
steel at 12/7, we have, for the relative cost of the two 
materials of the same strength, 

Cast iron 7X2.3052 16.1364 
Cast steel yp = ee =1.8447, 
that is, the cost of the iron would be about 14 times that of 
the steel. 

In the case of railway bars and such constructions, be- 
sides this saving in the cost of material, it must be borne in 
mind that the steel rail would last four times as long as the 
iron rail. 

Tensile Strain.—Table II. 

Taking the mean of the results of the experiments on 
thirty of the best specimens, we find the mean tenacity per 
square inch=47.7 tons. 

Now if we take 25 tons per square inch as the tenacity of 
the best English hammered iron in bars, it follows that the 
tenacity of these steel bars will be about twice (1.91 times) 
that of the iron bars. 


Economic Use of the Material. 

For bars of equal strength, undergoing tensile strain, the 
iron bar should be about twice the section of the steel bar ; 
now if the cost of steel be 12/. per ton, and that of iron 7/., 
then the cost of the iron would be more than 1,4, times that 
of the steel; in this case, therefore, the steel would be the 
more economical metal. The saving per ton of material 
would be 1.372, or 1/. 7s. 43d. The work producing rup- 
ture in the different specimens is very variable, owing pro- 
bably, to some extent, to the errors arising from the deter- 
mination of such exceedingly small elongations. This 
irregularity would have been avoided, if the specimens had 
been of greater length, so that the elongations might have 
been ascertained with greater accuracy. 

The greatest value (6400) of this work of elongation is 
given in Experiment 14, where the breaking strain of the 
specimen is below the average, being only about 40 tons per 
square inch. 

The specimen which had the greatest tenacity, viz., about 
60 tons per square inch, required only 670 units of work to 
produce rupture ; this arises from the very small elongation, 
viz., .01, which the bar sustained at the point of rupture. 

The ultimate elongations are unaccountably variable, and 
seem much below what might have been expected; even 
the greatest elongation, .1437, given in the Table, is below 
the average for iron bars, whilst the least elongation, .0037, 








Produced by a strain of 38} tons per square inch, is only 
about the fiftieth part of this average. 


Compression.—Table III. 

Thirty-two of the bars supported each a pressure of 
100.7 tons per square inch of section, without undergoing 
any sensible fracture, whilst twenty-three bars were more 
or less fractured with this pressure. The meati value of the 
compression per unit of length, taken for twenty-four of 
the best specimens, is .872, whilst the mean, taken for the 
remaining specimens, is .282, giving a general mean deflec- 
tion of .302. The work expended in crushing the material 
in short columns is remarkably large. The mean value of 
u, taken for twenty-six of the best specimens, is 41,300, 
whilst the mean, taken for the remaining specimens, is 
25,400, giving a general mean value of 33,400. 

If 6000 be taken as the value of w, in the case of tensile 
strain, then the work expended in rupturing the material 
by compression will be 5} times the work expended in rup- 
turing the material by extension. 


Tensile and Compressive Resistances Compared, 
Taking the mean tensile resistance to rupture at 47.7 
tons per square inch, it follows that their resistance to com- 
pression is more than double (2.1 times) their resistance to 


100.7 —?1, 


extension: thus, a7 Hence it follows, that the 
‘ 





most economic form of a steel bar undergoing transverse 
strain would be a bar with double flanges, having the area 
of the bottom flange about double that of the top flange. 

This conclusion is borne out by the results of experiments 
on transverse strain, where the strain per square inch of the 
material at the elastic limit is equal to 40.98, or 41 tons 
nearly, but the mean breaking strain per square inch by 
extension—47.7 tons, clearly indicating that the compres- 
sive resistance in the former case was considerably in excess 
of the tensile resistance. 








ON MOVABLE SEATS FOR SLIDE-VALVES.* 
By James R. Narter, F.R.S., Marine Engineer, and 
W. J. Macquory Ranking, C.E., LL.D., F.R.S. 
[ Abstract. ] 

THE great practical convenience of the slide-valve and link- 
motion, as means of varying the rate of expansion in steam- 
engines is well known. An objection to their use, however, 
arises from the fact that the points of admission, cut-off, release, 
and compression are related to each other in such a manner that 
in designing a slide-valve motion, the fixing of any three of those 
points for a given position of the link fixes the fourth point also. 
For example, suppose that, in a certain position of the link, the 
positions of the eccentrics, and the lap or cover at the induc- 
tion edge of the cylinder port are so adjusted as to give a certain 
rate of expansion, then the only element remaining capable of 
adjustment is the cover at the eduction edge of the port, and 
that element, when it is fixed, fixes at once the release and the 
compression ; and it often happens that the best positions of the 
points of release and of compression are inconsistent with each 
other, so that a compromise has to be made. That objection, in 
some examples of slide-valve motions, has been overcome by the 
use of double slides; but in all the double slide-valve motions 
hitherto introduced there exists the defect of complexity in con- 
struction and working; for, in addition to the ordinary handle 
of the link-motion, a second handle has to be used in varying 
the rate of expansion. The authors of this paper propose to 
accomplish the same result in a very simple way, by giving a 
small sliding motion to that part of the valve-seat which con- 
tains the induction edges of the cylinder ports, so as alternately 
to contract and enlarge those ports at each stroke of the engine. 
The only mechanism required, in addition to the ordinary slide- 
valve gear, consists ia the movable seat, with a rodand a third 
eccentric to give it motion. The rate of expansion is varied 
when required by shifting the link in the ordinary way by the 
use of the ordinary handle alone; yet the effect is the same as 
if the adinission and the exhaust of the steam were regulated 
by two different slide-valves, each with its own Jink-motion and 
pair of eccentrics. Hence, in designing the valve-motion, the 
points of release and compression can be adjusted to the best 

sositions, independently of the points of admission and cut-off. 

‘he authors consider that the movable seat which they propose 
ought to be used, together with a kind of slide-valve, on which 
the pressure of the steam is balanced, such as that introduced 
by Mr. Thomas Adams, in order that the different rates of travel 
ob the slide-valve over the fixed and movable parts of the valve- 
seat may not produce unequal wear. 








Tue GLascow Town CounciL AND THE GAs COMPANIES. 
—At their meeting last Thursday the town council unanimously 
resolved to take measures for bringing the gas supply under their 
own control, and named a committee of their number to ne- 
gotiate with the two gas companies for that purpose, In the 
course of the discussion it was stated, by way of illustration, 
that the gas supply of Manchester yielded the corporation of 
that city last year the sum of 52,523/., and in dividing that 
revenue they had paid 13,252/. of interest upon mouey bor- 
rowed, and had reduced their debt by 19,7842. In Manehester 
the gas costs 3s. 2d. per 1000 ft., whereas the price in Glasgow 
is 4s, 7d. per 1000 ft. It was also stated that for the year 
1866-67 the amount paid, or to be paid, by the town authorities 
to the gas companies is upwards of 23,000, and that the 
illuminating power of the Glasgow gas is 28 candles, while in 
Aberdeen it is 35 candles; Edinburgh and Greenock, 28; 
Paisley, 30; Manchester and Liverpool, 22; London, fully 12; 
Vienna, 9; Paris, 12; Berlin, 15. It is thought by some per- 
sons that when the authorities have made the supply of gas as 
well as the supply of water a duty of the corporation, the ex- 
expense of the public lighting will be well-nigh, if not alto- 
gether, saved. 





* Paper read before the British Association at Dundee, 


THE SOCIETY OF ENGINEERS. 
To THE Eprror or ENGINEERING. 


Srr,—It is with much regret that I have to advert to the 
misapprehension sey entertained by the president of the 
Institution of Civil Engineers as to a supposed rivalry existing 
between the Society of Engineers and the Institution of Civil 
Engineers. Mr. Fowler remarks that the Institution has long 
been recognised as the single representative of the profession. 
I, in common with nearly all the members of the engineering 
profession, am fully sensible of the high estimation in which 
the Institution of Civil Engineers is justly held, and quite agree 
with the president that it is most desirable in the interests of 
the profession that it should be maintained. I am, therefore, 
more at a loss to discover in what way the recent application of 
the Society of Engineers to become incorporated should have 
led to the conclusion that it is in contemplation to establish a 
rival society. 

The Society of Engineerg was established some few years 
after the Institution of Civil Engineers had become incorporated, 
following the Institution of Mechanical Engineers, and I 
cannot but observe with pleasure the cordial praise bestowed by 
the president of the Institution of Civil Engineers upon the 
valuable institutions and associations connected with the 
engineering profession, which have taken their origin since the 
Society of Engineers itself was founded. The wish, moreover, 
expressed by Mr. Fowler, that these societies might become 
extended in number and importance, renders it still more 
difficult to account for the exhibition of any spirit of hostility 
towards one of its oldest contemporaries, 

As one of the earliest members of the Society of Engineers, 
and acting president forthe current year, I feel called upon 
to state that the proceedings of its council and body with 
regard-to its recent application for a charter of incorporation 
were entirely free from any feeling of rivalry towards the Insti- 
tution of Civil Engineers. 

It was greatly to my surprise that I discovered that the 
Institution was in opposition to the incorporation of the Society 
of Engineers, instead of extending that support and co-o i 
which, from the enlightened views expressed by Mr. Fowler on 
behalf of other ing societies, might have been expected. 
I trust that with reference to the views expressed by the presi- 
dent as to the encouragement accorded to other bodies, that the 
council of the Institution of Civil Engineers may be instigated 
towards rescinding their opposition to the claims of a society 
having as much influence as many of those institutions to which 
Mr. Fowler has made such happy allusion. The Society of 
Engineers has laboured, and with great success, towards the 
advancement of engineering science and practice, and has been 
the means of distributing valuable professional aid to its mem- 
bers both at home and abroad. 

The Society of Engineers has succeeded in bringing into con- 
tact those elements which seemed to call for some special oppor- 
tunities of association. 

As stated by the president of the Institute of Civil Engi- 
neers of France, its Transactions are held in much estimation by 
engineers abroad, and are considered to be of value and import- 
ance by foreign members of the profession. 
It is to be hoped that instead of fostering professional hostility 
or disagreement, the controversy which seems to have arisen 
between the Institution of Civil Engineers and the Society of 
Engineers may rather induce Mr, Fowler, as president of the 
Institution, to take the initiative in bringing together the repre. 
sentatives of the various engineering societies of England, Ire- 
land, Scotland, and Wales with a view towards discussing the 
present and future position of engineers, in order that they may 
be placed on an equality with other learned professions. 
I am, Sir, your obedient Servant, 
Wn. H. Li Fevvee, 

President, Society of Engineers. 

18, Great George-street, Westminster. 








Tue Iron MANuFACTURE.—On the occasion of the meet- 
ing of the British Association at Dundee, Mr. I. Lowthian Bell 
read a paper on “ The Present State of the Manufacture of Iron 
in Britain, and its position, as compared with that of some other 
countries.” The paper was suggested by the opportunity 
afforded in the Paris Exhibition of compgring the position held 
by English and foreign manufacturers, which had led many to 
believe that our country was not advancing so rapidly as many 
Continental nations. Mr. Bell referred to the past history of 
the art as showing which nation had contributed most to its 
present advanced state. Beginning with the introduction of 
mineral fuel by meer) he spoke of Cort’s rolling-mill, and 
Neilson’s application of heated air to aid in reducing ore as being 
really revolutions in the manufacture of iron. He further 
noticed the improvement of furnaces introduced by the Durham 
aud Yorkshire ironmasters, which at once raised the tempera- 
ture and effected a saving in fuel; the introduction of the steam 
hammer for the manufacture of armour plates, and the dis- 
covery by Sanderson that rolled plates would be more suitable. 
We hope to give Mr. Bell’s paper zn extenso in our next number. 

Tur Patent LAws.—On Monday last the Mechanical Science 
Section of the British Association received the report of the Com- 
mittee on the Patent Laws, in reference to which the president 
said that a letter had been received from Mr. Thomas Webster, 
Q.C., the chairman, which was to the effect that the absence of 
the members in London and Paris during July and August had 
prevented the completion of the report in time for the Dundee 
meeting of the Association. Considerable progress, however, 
had been made, and it was recommended that the committee 
be re-appointed. ‘The committee was accordingly re-appointed. 

Jarnow.—Messrs. Palmer and Co. (Limited) are about to 
proceed with an armour-plated monitor for the English Govern- 
ment. The vessel will be fitted with engines of 250 horse 
power, to be also supplied by Messrs. Palmer. 

Gas ar Mancuester.—Although the quantity of gas sold 
in 1866-67 from the Manchester Corporation Gas Works in- 
creased to the extent of about 4 per cent. as compared with 


1865-6, the net profits realised in 1866-7 declined to 47,000/., 
as compared with 52,000/. in 1865-6. The decline in the pro- 





fits is attributed to the increased sums paid for coal. 
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THE MANCHESTER WATERWORKS. 
MR. JOHN FREDERICK BATEMAN, C.E., ENGINEER. 
(For Description, see opposite page.) 
F/G.19. FIG. 20. 
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DESCRIPTION OF THE MANCHESTER 
WATERWORKS*. 


By Mr. Joun Freperic Bateman, of London. 


Tur works by which the city of Manchester and its 
suburbs are now supplied with water were originally 
designed in 1846, and were commenced in the autumn of 
1848 ; and the water was first introduced into the city at 
the end of 1850. Previously to this date the water supply 
had been gathered from various sources: for some twenty 
years the greater portion had been obtained from a limited 

_tract of gathering ground within a few miles of Manchester ; 
asmall additional quantity had recently been procured 
from a well sunk into the new red sandstone at Gorton ; 
and urgent deficiencies were made up by occasional supplies 
from the Ashton and Peak Forest Canals. The supply, 
however, was very inadequate and very impure. The 
present water supply is brought from the river Etherow, 
which divides the counties of Derby and Chester, deriving 
its supplies from the western slopes of the great chain of 
hills commonly called the backbone of England, 

A general; plan showing the drainage area and the 
entire course of the works to Manchester is given in Fig. 2. 
and Fig. 3, page 237, is a longitudinal section along the 
line of the works, The drainage lies nearly midway 
between Manchester and Sheffield, and extends over about 
19,000 acres. It rises in parts to an elevation of about 
1800 feet above the level of the sea, and about 1200 or 
1300 feet above the deep and romantic valley of Longden- 
dale, in which the main collecting reservoirs are situated, 
as shown to a larger scale in the plan, Fig. 1, page 237. 
The district consists of the shales and sandstones which 
constitutes the lower portion of the coal series, the upper 
millstone grit forming the cap of the steep escarpments on 
each side, while the lower millstone grit, which may be 
said to separate the coal measure shales from the limestone 
shales, is found in the bottom of the valley. The water 
yielded by this geological formation is some of the purest 
in the world, being equal in general character to the water 
of Loch Katrine which supplies Glasgow. The spring 
water is especially brilliant, highly aérated, containing 
little or no foreign matter, and varying from about 1}° to 
21° of hardness according to Dr. Clark’s scale, in which 
1° of hardness is that corresponding to 1 grain of lime 
dissolved in 1 gallon of distilled water. The spring water 
is at all times most abundant, the district yielding much 
more than the usual quantity in proportion to the area from 
which the springs issue, 

The average rainfall is about 50 in. per annum, and the 
average amount of water which may be collected about 
40 in., the net produce of three or four consecutive dry 
years being about 33 in. in each year. This quantity if wholly 
stored would afford a gross supply of about 39 million 
gallons per day ; from which a certain stipulated guaranteed 
quantity has to be given as compensation to the mills on 
the streams interfered with, amounting to nearly 13 million 
gallons per day on the average of every day in the year; 
this leaves as the supply available for the city and its 
suburbs 26 millon gallons per day. The quantity at 
present supplied is about 13 million gallons, so that there is 
water for double the population at the same rate of con- 
sumption. 

Pure and beautiful as all the water is in dry weather, 
and when unaffected by recent rain, the river and most of 
the principal streams are coloured by peat in floods and 
wet weather, especially in the summer and autumn months 
of the year. ‘These circumstances determined several of 
the more important arrangements of the works. The 
average quantity of pure uncoloured water was more 
than sufficient for the wants of the city, but the actual 
amount was sometimes less than required, and at other 
times too much. A system of separation was therefore 
adopted, by which the pure spring water, and the stream 
water when uncoloured, should either be taken direct to 
Manchester; or, when there was more than was wanted for 
the daily supply of the city, should be stored in reservoirs 
set apart for the storage of pure water. The turbid or 
coloured water, being the water of floods, was to be stored 
in reservoirs specially allotted for the purpose; and after 
becoming comparatively pure by settlement and exposure 
to the atmosphere, it was either to be discharged into the 
river a3 compensation to the mills, or decanted off into 
the pure water reservoirs for the supply of the city. The 
means adopted for carrying this object into effect were very 
simple and certain, and have proved perfectly successful. 
Each stream, whether large or small, separates itself by a 
simple arrangement, so that the pure water flows on direct 
to Manchester, or into the pure water reservoirs, to be there 
stored for future use; and the turbid water flows into the 
turbid-water reservoirs, or runs to waste down the river. 

In Fig. 4, page 237, is shown the manner in which the 
separation of the water is effected in a large stream, the 
Crowden Brook. A weir, A A, is erected across the stream, 
with a passage, B, for water within the masonry beneath 
the top. In front or on the down-stream edge of the weir, 
a narrow transverse slot, C, opens into the passage beneath. 
When the stream is small, as indicated:-by the lower water- 
line, D D, or rather when not swollen by rain, and the water 
consequently perfectly pure, it drops through the slot into 
the passage, B, beneath, which communicates with a conduit 
to convey the water to Manchester or to the pure water 





* Paper read before the Institution of Mechanical Engineers, 
at Manchester, August, 1866. 


reservoirs. The slot, C, is constructed of such a width as 
to admit the whole stream, when it consists only of the 
pure water; but when the stream is swollen, as indicated 
by the upper water-line, E E, the velocity with which it 
passes over the weir is sufficient to carry it clear over the 
slot and down the face of the weir, into the ordinary river 
course or to the reservoirs for turbid water. Figs. 5 and 
6 show the separating arrangement adapted to the case of a 
small stream, where the object is effected by a transverse 
slot, C, in a trough, F, crossing the pure-water conduit, B. 
The water, when small in quantity, and consequently pure, 
falling from an elevated ledge at the back of the slot, 
drops through the slot into the pure-water conduit, B; 
but overshoots the slot when the quantity is large, and is 
then carried by the trough, F, in another direction. 

The main impounding reservoirs, shown in Fig. 1, page 
237, are constructed in that beautiful part of the valley 
known as Longdendale, and are five in number. Three of 
them, namely, the Woodhead, Torside, and Rhodeswood 
reservoirs, are constructed along the course of the river 
Etherow in the main valley, which they occupy for about 
five miles in length. The other two, the Arnfield and 
Hollingworth reservoirs, are placed on tributary brooks. 
The highest, the Woodhead reservoir, is at a level of 790 ft. 
above the sea. The point at which the water leaves the 
lowest or Rhodeswood reservoir to be conducted to Man- 
chester is about 13 miles distant from the city. To this 
point also is conducted all the spring water and pure water 
collected by the various conduits constructed for the pur- 
pose; and the joint volume of water is conveyed away by a 
common aqueduct* for the use of the city, as shown in Figs. 
2 and 3. 

This aqueduct is principally a covered conduit. It has a 
fall of 5 ft. per mile, and passes under the Mottram ridge 
by a tunnel of about 3000 yards length, Fig. 3, and termi- 
nates in a reservoir at Godley, near Hyde, about 8 miles 
distant from Manchester, and 314 ft. above the centre of 
the city. From this reservoir the water is conducted by a 
single line of cast-iron pipes, of 40 in. diameter, to two 
service reservoirs at Denton, about 4 miles from Man- 
chester, and 163 ft. above the centre of the city; the 
average fall of the pipes from Godley to Denton is 43 ft. 
per mile. The Denton reservoirs are used for the service of 
the higher parts of the city, while the old Gorton reservoirs, 
the lowest of which is 77 ft. lower in level, are employed 
for the supply of the lower parts; and a pipe of 30 in. 
diameter is now being laid direct from the Godley reservoir 
to supply distant localities and various elevated suburbs, 
such as Pendleton, Broughton, Cheetham Hill, and Newton. 
From the Denton reservoirs to Manchester there is a line 
of pipes of 36 in. diameter; and a culvert of 4 ft. diameter 
conveys a portion of the water to the old Gorton reservoirs, 
from which the lower parts of the city are supplied. From 
these latter reservoirs two pipes, of 24 and 18 in. diameter, 
convey the water to the city. 

The total capacity of the five reservoirs in Longdendale 
is about 550 million cubic feet when full to the level of the 
overflow weirs, and their area about 400 acres. The heights 
of the embankments and the capacities of the several reser- 
voirs are given in the following Table : 




















S [5 eye 
emia s/s : ‘ 
Name of Reservoir.| 5 |= | 3 3 Capacity of Reservoir. 
2 a ael< s 
ft. | ft. jaers.| cubic feet. gallons. 
Woodhead ......... 90 | 72 |185 |198,000,000 | 1,235,000,000 
TOtSiGs cccecccccces 100 | 84 |160 |236,000,000 | 1,474,000,000 
Rhodeswood ...... 80 | 68 | 54 | 80,000,000 | 500,000,000 
Arnfield ........-«..| 67 | 52 | 39 | 33,600,000 | 209,000,000 
Hollingworth ...... 70 | 52 | 13 | 11,660,000] 78,000,000 
Godley ..cececseseeese w. | 21} 15 | 9,800,000} 61,000,000 
Denton No. 1 ...... . | 20} 7 | 4,800,000} 80,000,000 
ee .. | 20] 6 | 8,700,000} 23,000,000 
Gorton Upper...... « | 26 | 384 | 19,500,000 | 123,000,000 
oe MR esests «» | 29 | 23 | 16,000,008} 100,000,000 








The Manchester Waterworks were at the time of their 
execution the largest works of the kind which had been 
constructed in this country, and in some respects the largest 
which had ever been constructed in any part of the world. 
Much, therefore, had to be specially considered, and nothing 
more so than the best form of the large valves, and the 
easiest mode of opening them under great pressure. There 
was little which then existed that could be advantageously 
imitated ; everything had to be designed anew, with special 
reference to the work to be performed. In order to arrive 
at the best mechanical contrivance, public competition was 
invited upon a clear description of what was required, and 
a short specification of certain conditions that were to be 
met. This resulted in many valuable suggestions, which 
were either adopted exactly as they were proposed, or modi 
fied and improved by subsequent consideration; and alto- 
gether a mass of information was in this way collected 
which could not perhaps have been obtained otherwise. It 
is but justice to say that, amongst the designs for the larger 
apparatus, by far the best proposals and the best designs 
for the objects to be attained, taking all circumstances into 
consideration, were those received from Sir William Arm- 








* In Fig. 1, for “ Line of Pipes” read “ Line of Aqueduct.” 


strong, who was accordingly the maker of all the large 

valves required for the works. 

It was laid down as a principle that, whatever the size of 

the valve or the pressure under which it had to be worked, 

it should be so contrived as to be easily opened and shut by 

one man. No large valve then existing met this condition ; 

and it frequently happened that a valve of no greater dia- 

meter than 24 in., if it had to be worked under any con- 

siderable pressure, needed the combined power of half-a- 

dozen men. This requirement was met in all the large 

valves by dividing the valve into two and in some cases 
into three compartments, one of these being reduced to such. 
a size as would be equivalent to a small valve, which could 
be easily opened by one man. This smaller division is first 
opened, and when it is open, the pressure behind the larger 
is to a great extent destroyed @py the friction of the water 
flowing through the pipe beyond the valve; and the pres- 
sure is reduced to an amount equal to the extra head (never 
more than a few feet) required to pass the whole quantity 
through an aperture of the size of the small opening; or if 
the pipe beyond the valve merely requires filling, as soon as 
it is filled the pressure will be the same on both sides of the 
large valve. In either case the large valve can then be 
opened by one man, In Figs. 7, 8, and 9, page 287, is 
shown the cons‘ruction of the 48 in,,sluice valves. employed 
for taking off the water from the large reservoirs, the whole 
valve being divided into the three compartments, A, B, and 
C, which can be opened one at _a time by the power of one 
man, 

Another point of much importance was the adoption of 
means by which the water could be émmediately shut off in 
case of the bursting of a large main; and this object was 
effected by the self-acting closing valve invented by Sir 
William Armstrong. Several of these valves were con- 
structed and were brought into action on several occasions, 
when they proved most efficacious in arresting the escape 
of water and preventing serious damage. These valves 
were afterwards introduced in the Liverpool Waterworks, 
and a description of them is given in the paper on those 
works by Mr’ Duncan, at a former meeting of the Institu- 
tion (see Proceedings Inst. M. E., 1863, page 174); they 
were also introduced in the Glasgow Waterworks, as men- 
tioned again in the paper by Mr. Gale on the subject (see Pro- 
ceedings Inst. M. E., 1864, page 134).. The great value of 
these valves is in the early stage of the works, when the 
pipes are first filled and subjected to the pressure they will 
ultimately have to sustain; but the valves should always 
be kept in working order, as pipes occasionally burst after 
years of work, without anything to account for the occur- 
rence. In the Manchester Waterworks some of these valves 
are discontinued ; but others in suitable situations are kept 
in constant adjustment, and are made to comwunicate with 
an alarum in the waterman’s house, so that in the event of 
a pipe bursting and the valve closing, he is instantly 
apprised of the accident. 

In order to provide against the shock caused by stopping 
a large column of water many miles in length and flowing 
at a speed of several feet per second, a momentum valve 
opening outwards is placed upon the main behind each of 
the large stop valves and self-acting closing valves; and a 
description of this valve is also given in the-former paper 
already referred to (see Proceedings Inst. M.E., 1863, page 
175). These valves were also first ysed in the Manchester 
Waterworks, 

Self-acting valves, called reflux valves, are placed in the 
large pipes at the foot of all hills rising in the direction in 
which the water flows, for the purpose of preventing the 
water from flowing back again in the event of a pipe being 
emptied behind the valve by an accidental burst or other- 
wise. One of these valves in the 40in. main is shown in 
Figs. 10 and 11, page 237, the flaps being made of leather, 
backed with cast-iron plates. the valves open with the 
current of water in the direction in which it ordinarily flows, 
as indicated by the arrow in Fig. 10, and close if the cur- 
rent is changed into the contrary direction. 

A very important point in arranging water pipes on a 
large scale is the provision of ample means both for the 
rapid escape of air from the pipes during the time they are 
being filled with water, and also for the subsequent dis- 
charge of the air which escapes from the water in its pas- 
sage through the pipes and accumulates in the upper part 
of the bends formed by inequalities of the ground. Both of 
these operations, in order to be effectual, should be sponta- 
neous or self-acting ; and they are accomplished by means 
of the self-acting air valve, shown in Fig. 12, page 237, 
which is mainly the invention of one of the writer's early 
assistants, Mr. Alfred Moore, to whom also is due the 
system of separating clear and turbid. water, as previously 


bines two air valves in a single casting, the large aperature, 
A, of 3} in. diameter being intended for the escape of the 
large quantity of air while the pipes are being filled with 
water, and the small hole, B, of }in. diameter for the 
escape of the air accumulating in the pipes when full of water. 
The gutta-percha balls, C and D, forming the valves are 
each 5 in. in diameter, and when the pipes are empty they 
drop into the positions shown by the dotted circles; but as 
soon as the water reaches them they are floated upwards, 
and close the aperatures A and B, preventing the escape of 
the water. The ball, D, closing the small hole, B, is made 
of such specific gravity that its own flotation, together with 
the small pressure corresponding to the area of the minute 





orifice, B, is only just sufficient to hold it up against the 


described. The construction shown in the drawing com+ “~ 
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rifice; and, consequently, whenever the flotation is 
dimimshed by the slightest accumulation of air at the valve, 
the ball falls away from the orifice and allows the air to 
escape, after which the orifice is again closed by the ball 
rising with the water. 

A simple form of hydrant or fire-cock has been con- 
structed, as shown in Figs. 13 to 15, in which a gutta- 
percha ball, E, is employed as the valve, being closed by 
the pressure of the water, as shown in Fig. 14, against a 
leather and vulcanised india-rubber seating. The cast-iron 
box, G, containing the valve is bolted to a vertical branch 
attached to the water main, and when not in use the outlet 
of the valve is closed by a loose stopper, and the whole is 
protected from injury by a cast-iron cover similar to the 
ordinary cover for protecting street cocks. 
the fire-cock, the top ie oe removed, and a standpipe, 
H, is attached, through wi the wateris drawn off. The 
screwed collar, I, on the bottom of the standpipe fits under 
two lugs, K, on the top of the valve-box, and the stand- 
pipe being then screwed down forms a water-tight joint by 
means of a leather washer on the bottom. A spindle, J, 
passes down the centre of the standpipe, working through a 
stuffing-box and screwed bearing at the top and through a 
guide below, and terminating at the bottom in a cup which 
fits the ball-valve, E, so that by turning the spindle by the 
handle at the top, the ball is depressed, and the water 
flows out through the standpipe, H. This standpipe is 
attached in a few seconds, and as the opening and closing 
of the valve is effected gradually by the employment of the 
screwed spindle, J, all concussion is avoided. 

The sluice-valves shown on page 237, for discharging the 
water of the large reservoirs in Longdendale, are fixed at 
the outer end of the outlet pipes, which are 48 in. diameter. 
They consist of three slides or compartments, A, B, and C, 
Fig. 9, forming together a complete circular area, which 
may be opened either separately or together. Each slide is 
opened by means of a gun-metal spindle, D, passing through 
a stuffing-box, the upper portion being cut into a square- 
threaded screw working in a gun-metal bush fixed in head- 
stocks. They are opened and shut by worm-wheel gearing, 
as shown at G in Fig. 16, page 400. One man can with 
some difficulty open one compartment at a time when the 
valve is under 70 or 80 ft. of pressure. Two men can do 
the work easily; but at the two deepest reservoirs, the 
Woodhead and Torside, the operation of closing and open- 
ing is performed by the agency of a small turbine-wheel, 
supplied with water for power from watercourses above the 
level of the reservoir. This is shown in Fig. 16, and toa 
larger scale in Fig. 17. Theturbine, H, of which a plan is 
given in Fig. 18, is geared by the spur-wheel and pinion, J, 
to the worm-wheel gearing, G, working the valve-spindles, 
DDD; and the water for driving the turbine is admitted 
to it through the pipe, K, by a hand stop-valve at L, in the 
supply pipe, M. A self-acting slide-valve is placed at I, 
connected to levers worked by tappets upon the valve- 
spindles, D, whereby the water is shut off from the supply- 
pipe, K, of the turbine, and turned into the waste-pipe, N, 
as soon as the main sluice-valve is either fully opened or 
fully closed; this arrangement prevents the possibility of 
accident, should the attendant neglect to stop the turbine 
in time by the hand stop-valve, L. 

On each separate conduit for colleeting spring water, or 
for conducting water from the large impounding reservoirs 
to the city are placed gauge sluices, shown in Figs. 19 to 
21, page 240, which act not only as stop-gates, but also as 
gauges for determining the quantity of water passing along 
each conduit. This is effected by gauging-rods placed 
before and behind the sluice, A, which is of definite dimen- 
sions; and by an index, B, which rises with the door of the 
sluice, and indicates the extent that the sluice is opened. 
This index is shown to a larger scale in Figs. 22 and 23. 
By taking the differem@e in the level of the water behind 
and in front of the sluice, and the area of the opening 
through which the water is discharged, the application of 
the proper formula determined by experiment affords at all 
times the means of ascertaining the quantity of water pass- 
ing through. 

Where the water is finally discharged into the Godley 
reservoir it is passed through a basin, A, Fig. 27, page 240, 
in one side of which a gauge plate, B, is erected, whereby 
the quantity of water passing is daily measured, This 
plate contains three rectangular openings, each 6 ft. wide 
by 6in. high, but with the approaches to the openings 
varied, as shown in the vertical sections, Figs. 24, 25, and 
26. The first opening, Fig. 24, presents a flat surface and 
knife-edge to the water flowing out through it in the direc- 
tion shown by the arrow, and has a curve outside, which 
is the quadrant of a circle of 2} in. radius; the second 
opening, Fig. 25, is made with a curve of the same radius 
placed inside, so as to facilitate the tistharge of the water ; 
and the third opening, Fig. 26, has a double curve of the 
same radius, so as to present a curve to the water both in 
entering and leaving. ‘These three different openings were 
arranged for the purpose of careful experiment, and the 
facts determined by the experiments made are very important. 
The ordinary rule for determining the practical velocity of 
the discharge of water through an orifice in a thin plate is 
to multiply the square root of the head or pressure by the 
coefficient 5.1 or 5.4. The coefficients for velocity, how- 
ever, determined by the experiments made with these three 
openings were 5.6 for the opening with the curve outside, 
7.0 for the curve inside, and 7.6 for the double curve both 
inside and outside ; the third opening thus giving a velocity 
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nearly equal to the whole theoretical velocity due to the 
height of fall, for which the coefficient is 8.04. The 
openings in the gauge plate were entirely submerged 
on the inside, the depth of water in the basin, A, Fig. 27, 
varying from about 1 ft. to 4ft, above the centre of the 
openings, and the water had a free discharge on the out- 
side, as indicated in Fig. 27, falling into a tank, C, of a 
given size, so that the quantity passing during any time 
was correctly measured. 

Before the water service leaves the Godley reservoir, and 
again before it leaves the Denton reservoirs, it is strained 
through copper wire-gauze strainers, the whole vertical area 
through which the water passes being about 800 square feet. 
The copper wire-gauze first tried consisted of 72 strands per 











square inch, but that was found to be too fine, as the aper- 
tures got rapidly closed, and the gauze became as tender as 
brown paper, and was easily torn and broken. The gauze 
now used consists of copper wire made with 40 strands per 
square inch, which seems well suited for the purpose. No 
other filteration of the water is attempted or needed, as the 
water is always perfectly pure. The service reservoirs are 
from 18 to 20 ft. deep, carefully paved on the slopes and 
bottom, and there is no vegetation in the reservoirs or in 
the conduits; and the only object of the strainers is to pre- 
vent extraneous floating matter in the water from passing into 
the pipes. The system of separation adopted as previously 
described wholly supersedes the necessity of filtration. 
There remains to be noticed the means adopted for 
gauging the compensation water that has to be given off 
the millowners. This is shown in Fig. 28, which is a 
general plan of the arrangement, and Fig. 59 is a longi- 
tudinal section through the gauge basin and test basin ; 
Figs. 30 to 34, page 240, show the principal details to a 
larger scale. The water is first admitted into the masonry 
gauge basin, A, in which the level is carefully regulated 
by means of sluices, B. It then passes through two 
apertures in vertical gauge plates, C, by which the quantity 
of water passing through may be accurately computed ac- 
cording to the pressure on the aperture, by employing the 
coeilicient determined by the Godley experiments. In 
order to ensure a uniform discharge of water under a 
varying head, the gauge plates, C, Figs. 30 to 32, are each 
fitted with a slide actuated by the float, D, whereby the 
size of the gauging orifice is rendered self-adjusting, and 
varies inversel¥ as the height of the water in the gauge 
basin, A, thus giving a constant dischargy. But in order 
to prevent the possibility of dispute, the water discharged 
from each gauge aperture, C, into the river below is carried 
by a trough, E, across a square test basin, G, 30 ft. square 
and 10 ft. deep. In the bottom of each trough, E, Fig. 30, 
is placed a tumbler, I, in a horizontal position, turning on 
an axis in the centre, and this tumbler ordinarily forms 
the floor of the trougb, and the water passes over it, as 
shown enlarged in Fig. 33. But on drawing back the 
hand lever, H, into the position shown by the dotted line, 
so that the extremity of the tumbler just clears the edge, 
F, of the trough, the tumbler is instantaneously reversed 
by the stream of water and turned vertically across the 
trough, where it is caught by the stop, J, as shown in 
Fig. 34. In this position the water is discharged through 
the opening in the bottom of the trough into the test 
basin below, and at the same time the tumbler opposes an 
effectual barrier to its passing along the trough beyond 
the opening. The previous level of the water in the basin 
being noted, together with the time at which the stream is 
turned into it, the tumbler is again replaced at the end of 
a given interval in its original position, shown in Fig. 33, 
by raising the stop, J, by the handle, K, so as to release the 
tumbler ; the discharge of the water into the test basin is 








thus instantly arrested, and the water allowed to pass along 








the trough, E, as before into the river below. The height 
to which the basin has been filled during tlie time noted is 
then ascertained, and the quantity discharged is thereby 
accurately determiued. This gauge is opened to the in- 
spection of all who are interested in the supply of the com- 
pensation water, and the quantity discharged may at any 
time be tested by this means. 


THE CORLISS ENGINE. 
To Tue Eprror or ENGINEERING. 

Srr,—In your number of August 31st, one of your corre- 
spondents made considerable mention of my initials, but with- 
out, as I think, much reference to the substance of my previous 
short note. 

It is stated by “J. W.” that my letter is founded on my 
ignorance. This may be so, but the assertion is never considered 
a very strong argument to use against those who differ from you 
in opinion, and in this discussion it has been so often used as to 
have lost any force it may once have had. 

“J. W.” states, among the claims of this Corliss valve motion, 
‘the exhaust ports being separate,” &c., and “the steam ports 
being close to the end of the cylinder.” As my knowledge tells 
me these were in use long before the date of the Corliss inven- 
tion, it is useless to discuss them as novelties. 

1 am further told that “a long way within the hounds of the 
“ speed with which the valves can be closed, there is practically 
“ an end to all wire-drawing.” Now, Sir, this was precisely the 
opinion which induced me to suggest that some means should be 
taken to taken to show if this rapid cut off is necessary, and 
(however stupid it may be of me to persist in my opinion) the 
rapid cut off is the essential feature of the Corliss motion, and 
the one which causes the objectionable details. 

With the letter from a “ Yarn-Spinner” in your columns, I 
cannot understand how it can be asserted of these engines that 
“ all are giving satisfaction to their owners,” unless, indeed, un- 
palatable evidence is to be ignored. This mode would certainly 
get over the difficulty, but itis well to remember that owners of 
steam-engines do not readily condemn, and when they do so, the 
fact is not very generally published. The statement of Mr. 
Stuart is quoted to prove the facility with which the Corliss 
engine adapts itself to its work. I have heard of quite as good 
results being obtained by other governor-regulated motions, and 
those who inquire into the subject can hear the same. With 
reference to the saving of fuel, ‘J. W.” states it to be from 
15 to 35 per cent., but the economy effected by the Corliss 
motion, per se, must be a definite amount, not subject to such 
variations as from 15 to 35 percent. The fact is, that very 
many causes unite to produce these stated results, but all are 
swept into the credit of the Corliss motion. I think careful 
engineers will want more uniformity in the data before they base 
any safe opinion on them, even though the hesitation may incur 
“J. W.’s” displeasure. 

Mr. Inglis gives a case where the *‘ Corliss” uses 38 per cent. 
less than a “ horizontal engine of the usual construction fitted 
“ with slide valves, with cut-off slides working on the back of 
“the main sides.” If this statement is of any value, it means 
that + have a horizontal engine, as described, say one 
of the Reading Ironworks Company’s, working, as stated in 
ENGINEERING, at 2} to 2}1b. per horse power, I can save 
38 per cent. by substituting a “Corliss 1notion.” Is it one of 
the claims of this engine that it works at about 1} 1b. per horse 
power? It is the general fault of partisans to injure their 
cause by claiming too much. I fear this is no exception. ‘The 
Corliss engine has some good points, but they are not new. It 
has other qualities which should prevent its advocates an- 
nouncing, with such a flourish as they do, that it is under all 
circumstances the best, and from asserting advantages which 
cannot be realised. 

I am, Sir, your obedient Servant, 

London, September 5, 1867. 








C. E. 


THe OPENING or THE OAKs CoLLikry.—There was a 
good deal of excitement in the neighbourhood of the Oaks 
Colliery on Tuesday morning on its being made known that on 
the previous evening two men, incased in dresses on the diving- 
bell prine}ple, had been enabled to go into the workings to some 
extent. ‘The men who went in on Monday afternoon proceeded 
about 16 yards without finding the slightest obstacle or the 
smallest indication of fire. On Tuesday morning, on going 
down, the length of the air-pipe was extended, so the two men 
in their gas-proof dresses went past the No. 2 shaft, and then 
along the engine plane. On reaching some 36 yards up they 
found a part of the arch towards the end had fallen in, but not 
to such ap extent as to stop them proceeding even further. 
They also found that the chamber in the engine plane used for 
pulling the corves had been blown away. ‘The south level was 
made up to a considerable extent, while the box-hole, in which 
some four or five bodies are kuown to be, was completely blocked 
up with spoil, and nearly as firm as stone. In the stone-drift, 
which many persons considered to be the seat of the explosion, 
the men in groping their way—being without lamps and the gas 
overpoweringly strong—found a good deal of water, rather 
favouring the idea that the shot, instead of going through the 
drift, went into the steps. So far everything indicates that 
there is no standing fire in the workings—at least, in the 
vicinity of the bottom, and there is now a strong feeling that 
there should be extra shafts and more energy displayed in re- 
covering the bodies, seeing that on Tuesday the men were only 
down some three or four hours altogether. What the explorers 
will have to endure may to some extent be imagined from the 
fact that there are the carcases of no less than 42 horses in 
various parts of the pit, the first stables being about 100 yards 
from the box-hole. With regard to the number of bodies in the 
workings, it may be stated that at the time of the first explo- 
sion, on the 15th of December, there were 340 persons at work 
in the mine. In addition to that number there were 27 persons 
—four belonging to the colliery and 23 volunteers—who were 
killed by the following explosions. Of that total of 367 persons 
there were got out altogether 81, of whom 19 were alive and 
burnt, 1 alive and not burnt, 25 dead by burning, and 36 dead, 
but not from burning. Of those got out alive only 6 now sur- 
vive, so that there will be at the present time no less than 286 
bodies buried in the workings. 
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THE HISTORY OF REAPING-MACHINES. 
By the Rev. Patrick Bett. 


Ix the outset of his paper, ‘read before the British 
Association at Dundee, Mr. Bell gave an account 
of the reaping-machine in the various forms through 
which it had gone down to the present day. Noticing 
the two sickles from Egypt in the British Museum, he 
said that they were much like our own reaping-hooks. 
with smooth-cutting edges; and after remarking that 
from the earliest times down to our own day there had 
been little if any alteration made upon the reaping-hook 
since its invention, Mr. Bell described the ani-ani, a 
rude implement used in Japan for cutting corn, which 
was inferior to the reaping-hook in point of execu- 
tion, though the principle of cutting was that of scissors, 
the same as in the reaping-machine. : The heads of the 

ain only were cut off by the ani-ani. He then noticed 
the earliest real machines constructed for reaping, de- 
scribing the principle adopted in each machine. He said 
that no fewer than thirty contrivances had been at- 
tempted to construct an efficient reaping-machine upon 
the principle of a circular cutter, though he was not 
sure that any of them ever reached maturity. Coming 
down to 1852, he said that in that year no fewer than 
thirty patents were taken out in this country for reap- 
ing-machines. In America, from the beginning of this 
century to the end of 1851, 98 contrivances were pa- 
tented at Washington, embodying, like those in this 
country, almost every conceivable principle. The reaper 
which bore his (Mr. Bell’s) name was invented in 1826, 
and used in the field in 1827, and had been in successful 
operation every season since. The most successful Ame- 
rican reapers were upon his principle, and were patented 
at Washington in 1833-34, seven or eight years after his 
invention was known to the world, so that his neighbours 
in the Far West had ample time to make up their minds 
whether they would think for themselves, or quietly 
take a hint from a brother. Mr. Bell concluded his 
paper with the following account of the difficulties he 
experienced in completing his own invention: “ Before 
I finally conclude, it may be expected of me to state in 
a few sentences the rise and progress of the reaping- 
machine known by my name. From my earliest years 
I had a liking and turn for the study and practice of 
mechanics. I am the son of a farmer, and was accus- 
tomed from my early youth to witness all the opera- 
tions of the farm performed, and in most of them I 
engaged with my own hands. Iwas not a Presbyterian 
minister during the time in which I invented the reaping- 
machine, as is currently stated, but an alumnus of one 
of our national universities—the University of St. 
Andrews. A farmer’s son in my day, at least, although 
an academic, would not have been allowed to study un- 
disturbed in his sanctum, and was liable, especially in 
the harvest season, to be summoned to wield the fork or 
some other implement of toil. Ata very early period 
of my life I was most painfully struck with the very 
severe nature of the toil to which the harvest workers 
were subjected—a toil made doubly oppressive some- 
times by the heat of the weather, and always by the 
very awkward position in which they were obliged to 
stoop when engaged in their work. It may sound as an 
empty sentimentalism, but it is nevertheless true that a 
desire to mitigate such excessive toil led me to inquire 
whether there might not be a possibility of transferring 
part of it at least to beams of wood and bars of iron, 
supplemented by the bones and sinews of the horse. 
Sure I am that [ had no intention of taking the people’s 
bread from them; and had I been so taunted, I believe 
that even then I could have demonstrated that the 
multiplication and employment of machinery in agricul- 
tural work immediately promotes the increase of the 
people’s bread, and does not ultimately tend to diminish 
the means of the people to obtain that bread. For years 
I had thought of the matter, and had diligently searched 
for some principle; and, taking up one after another, 1 
duly weighed the possibilities of their application to the 
object in view, and abandoned them all as worthless. 
One evening after tea, while walking in my father’s 
garden, my eyes caught a pair of gardener’s shears 
sticking in the hedge. I seized them by the handles, 
which protruded, and I proceeded to snap at the twigs 
of the thorns. My mind was full of mechanics at the 
time, and many hours were spent in my workshop; 
and, contemplating the shears attentively, I insensibly 
said to myselt, Here is a principle, and is there any 
reason why it should not be applied to the cutting down 
of the corn? Not altogether satisfied with my per- 
formance on the hedge, I brushed through it with 
the shears in my hand to a field of young oats 
adjoining, and commenced cutting them right and 
left. It was well that no neighbouring gossip saw 
me at the unwonted employment, else the rumour 
might have been readily circulated that the poor stu- 
dent had gone crazed. For weeks and for months, by 
uight and by day, those shears were uppermost in my 
thoughts, and I searched anxiously and indefatigably 
for the mode in which they should be employed. Plan 
after plan presented itself to me, and were put upon 
paper. The merits of each, and the likelihood of its 
success, were carefully scrutinised and pondered, and 
eventually I fixed upon the plan now successfully in 








operation. This took place in the summer of 1827 
The next step was to construct a model, and to ascer- 
tain how thoughts would look when transferred to steel 
and iron. This was done, and it was during the pro- 
cess of making the little wooden frame and my puny 
cutters that the idea of a sloping canvas for conveying 
the cut corn to the side occurred to me. My first idea 
was to place the canvas level with the ground, and it 
was merely because that it was more conveniently 
situated in the model, and pleased the eye better, that 
the angular position was adopted, so that in reality the 
position and the angle of the canvas were more matters 
of accident than the result of consideration. Were the 
truth always known, I believe that much more impor- 
tant improvements in mechanical science would be 
found to have a similar origin. Having finished my 
model, and speculated as accurately and deeply as I 
was able upon the possibilities and probabilities of the 
actual results, I determined to have a machine con- 
structed upon the large scale. For this purpose I 
had to pass out of my character of inventor into that 
of engineer and workman. The plan I took was 
this: After making my calculations as to size, &c., I 
joined a quantity of rough sticks together and called 
them a frame. Then I made cutters of wood of every 
part that required to be made of iron and steel. I sent 
these piece by piece as I required them to the black- 
smith, with the instructions to make a thing of iron as 
like the wooden ones sent as possible. WhenI got a 
few of the pieces from the smith, I finished them with 
the file, and secured each to its proper place. I remem- 
ber the cutters gave me a world of trouble and vexation. 
When they came into my hands they were in a very 
rude state, and required much filing, grinding, and 
fitting. By dint of patient application I got the whole 
into a sufficiently perfect state, as I thought, for trial. 
It may amuse you, perhaps, if I give you some 
account of the first field I cut. That you may un- 
derstand this, imagine an empty outhouse, rather 
long and narrow, having in one end a wright’s bench, 
and in the other a rude-looking piece of mechanism, 
an embryo reaping-machine. For my subsequent 
operations I chose a quiet day—that is, a day when 
there were few people about the place. On that day 
an eavesdropper might have seen me busily but 
stealthly engaged in conveying earth in a common 
wheelbarrow into the workshop. When the place be- 
tween the bench and the rude but ambitious candidate 
for the honours of the harvest-field was covered to the 
depth of some six inches, I proceeded to compress the 
loose mould with my feet. I next went to an old stack 
that happened to be in the barnyard, and drawing a 
sheaf of oats out of it, and carrying it to the workshop, 
I planted it stalk by stalk at about the same thickness 
which I knew it would have grown in the field. 
This done, I shut and barred the door, and then going 
behind the machine, I pushed it forward with all my 
might through my planted oats. As soon as I recovered 
my breath, I anxiously examined how the work had 
been done. I found that it had been all very well cut, 
but it was lying higgeldy-piggeldy, in such a mess as 
would have utterly disgraced me in the harvest-field, 
Upon the whole, however, I was not discouraged, but 
rather encouraged by this first experiment. The 
cutting was perfect, and that was the great point I 
then aimed at, Although by this experiment { had 
proved my new invention to be a cutting-macliine, it 
certainly little deserved to be dignified with the name 
of a reaping-machine, and yet it was a reaping-machine 
I had set my heart upon constructing. Had I at this 
stage been content to summon a man with a rake to do 
the work of wheels and pinions, my machine was com- 
plete; and, had I been contented with a combination, I 
would have saved myself a host of trouble, and what to 
me at the time was no small expenditure of money. My 
workshop was again speedily cleared of earth and loam, 
and made ready for the jack-plane and piles. I proceeded 
forthwith to put thecanvasin order, One might naturally 
suppose that this would be an easy matter, but I did not 
find it so. After the rollers were put in position, the 
wheels for driving them adjusted, and the canvas 
stretched and fixed upon the rollers the proper tightness, 
I conceived in my simplicity that the work was done, and 
my object secured. ‘The result was otherwise; for, on 
pushing the machine forward only the length of the 
house, I found that it twisted, and would have been 
torn in pieces if it had proceeded many yards forward. 
I proceeded now to make grooves at the ends of the 
rollers, in which I placed a small rope. ‘To these ropes, 
one at the top and the other at the bottom of the 
rollers, I sewed the canvas, expecting that the ropes 
and canvas would move together in uniformity, and 
that my object would thus be obtained; but, upon 
trial, I was a second time disappointed. ‘The ropes, 
from inequality in the grooves, moved irregularly, and 
the canvas became twisted as before. For a time 
I was nonplused and dispirited, but, plucking up 
courage, and ruminating over mechanical appliances, I 
thought of the pitched chains. Having made some six 
inches of such a chain out of a piece of old hoop iron, I 
sent the same _as a pattern to the blacksmith, with an 
order to make for me so many feet of chain like the 
model sent. Haying received the chains, and put them 








in their places, the canvas was speedily attached, and 
a third trial was prepared for to meet the third alteration 
of its construction which had now been made. The 
whelbarrow was again in redilisition, and another visit 
made to the old stack in the barn-yard, and the process 
of dibbing another sheaf gone through. Ths door was 
again shut, and palpitating with expectation, I pushed 
the machine forward. To my unspeakable satisfac- 
tion the oats were not only nicely cut, but were lying 
almost unanimously by the side of the machine in one 
even continuous row, as I had confidently expected. 
You may smile, but I now complimented myself, 
sensibly, I think, on my success, being convinced that 
I had converted the implement from a cutting to a reap- 
ing machine. All this too place in 1828, Until the 
crops were ripe nothing more could be done. I was in 
high excitement and hope, and.I waited impatiently for 
the ripening of the grain. In the mean time I revolved 
in my mind, with anxious and provident hope, every- 
thing that was likely to happen when the actual trial 
in the open field should come to be made. I was fearful 
that there should happen to me what had happened to 
many an experimenter before who performs his experi- 
ments to a wish in the laboratory or workshop, but who 
utterly fails when he actually adjourns to the actual 
domain of nature or of art. I had observed in experi- 
ment upon the pigmy and artificial field in the work- 
shop, that while the oats upon the whole came to the 
canvas, and were regularly removed to its side, never- 
theless some seeds straggled away capriciously in dif- 
ferent and adverse directions. And yet I could not 
forget that in the workshop all was calm, and that I had 
the elements greatly under my own control, but that in 
the open field the blowing wind might multiply the ca- 
pricious stragglers, and fan the flame of disunion, and 
damage the success of the operation. It was an antici- 
pation of this kind that induced me to think of the reel 
or collector. Having plenty of time before harvest, I con- 
structed this part of the implement, and laid it past to 
be used or not as the emergencies of the field might 
require. The period now approached that was to 
decide the merits of the machine. That night I will 
never forget. Before the corn was perfectly ripe (I had 
not patience to wait for that) a younger brother of 
mine and I resolved to have a quict and unobserved 
start by ourselves. That could not be got while the 
sun was in the heaveus, nor for a considerable time 
after he was set; and, accordingly, about eleven o’clock 
at night, in a dark autumn evening, when every man, 
woman, and child were in their beds, the machine was 
quietly taken from its quarters, and the good horse 
Jock was yoked to it, and we trio wended our way 
through a field of lea to one of standing wheat beyond 
it—my brother and I the mean while speaking to one 
another in whispers. We reached our destination, and 
the machine was put in position right in the end of a 
ridge. My duty was to look ahead, and my brother’s 
to guide the horse. I gave the word of command 
to go on, and on the implement went; but it had 
not proceeded above five or six yards when [I called 
upon my brother to stop. Upon examining the 
work we found it far from satisfactory. The wheat 
was well enough cut, but it was lying in a bundle 
before the machine. For a moment we were both 
downcast; but, recollecting myself, I had yet great 
hope, and said so, the whole of the machine not 
being used, the reel or collector having been left 
behind. I ran across the field and brought the 
reel and everything connected with it upon my 
shoulders, and adjusted it as well as the darkness of 
the night would permit, and we were soon ready for a 
second start. ‘laking our positions respectively as 
before, the machine moved forward, and now all was 
right. ‘The wheat was lying by the side of the machine 
as prettily as any that has been ever cut by it since. 
After this we merely took it back again to the edge of 
the ridge, and made a cut with the open edge to ascer- 
tain how the swathes would lie upon the stubble, with 
which being well pleased, we, after some pardonable 
congratulations, moved the machine back to its old 
quarters as quickly and quietly as possible. Ihave ex- 
tracted from the paper published in the Quarterly 
Journal of Agriculture, which I wrote at the time for that 
periodical, these remarks so far as relating to myself. 
The paper in full will be found in the number of 
January, 1854. I consider it unnecessary to follow out 
the history further, as the implement is now well known, 
and may be seen in operation in most parts of the 
country every harvest.” 





Ur rue AMAzon.—At the meeting of the British Associa- 
tion a paper was read, contributed by Messrs. Wallace and 
Mayne, “On the Peruvian Expedition to the River Ucayali.” 
This expedition was undertaken at the instance of the Peruvian 
Government with the view of discovering a river route to the 
eastern slopes of the Andes in Peru, by which the produce of 
the country might be sent to Europe without crossing the 
Andes. The vessels penetrated two rivers hitherto almost un- 
known, and reached towns not far from Lima, thus establishing 
a navigable route on the Amazon and its tributaries for 3700 
miles, by which goods might be shipped from Peru to ge 
or vice versd. The engineering arrangements are under the 
management of Mr, Daniel Clark, who has a small engineering 
factory at Iquitos, and who has steamers running on the river, 
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iii. Botany has also strong claims to be regarded as a subject 
for scientific training. It has been introduced into the regular 
school course at Rugby (where it is the first branch of natural 
science which is studied) ; and the voluntary pursuit of it is en- 
couraged at Harrow, and at some other schools, with satisfactory 
results. It only requires observation, attention, and the acquisition 
ot some new words; but it also evolves the powers of comparison 
and colligation of facts in a remarkable degree; of all sciences 
it seems to offer the greatest facilities for observation in the 
fields and gardens; and to this must be added the fact that 
boys, from their familiarity with fruits, trees, and flowers, start 
with a considerable general knowledge of botanical facts. It 
admits therefore pre-eminently of being taught in the true 
scientific method. The teaching of science is made really 
valuable by training the learner’s mind to examine into his pre- 
sent knowledge, to arrange and criticise it, and to look for addi- 
tional information. The science must be begun where it touches 
his past experience, and this experience must be converted into 
scientific knowledge. The discretion of the teacher will best 
determine the range of botany at which it is desirable to aim. 

6. The modes of giving instruction in the subjects which we 
have recommended are reducible to two. I. A compulsory 
system of instruction may be adopted, similar to that which 
exists at Rugby, where science has now for nearly three years 
been introduced on precisely the same footing as mathematics 
and modern languages, and is necessarily taught to all boys. 
II. A voluntary system may be encouraged as has been done 
for many years at Harrow, where scientific instruction on such 
subjects as have been enumerated above is now given in a sys- 
tematic series of lectures, on which the attendance of ull boys 
who are interested in them is entirely optional. 

Of these systems it is impossible not to feel that the compul- 
sory system is the most complete and satisfactory. The ex- 
perience of different schools will indicate how it may best be 
adopted, and what modifications of it may be made to suit the 
different school arrangements. It will often be very desirable 
to supplement it by the voluntary system, to enable the boys of 
higher scientific ability to study those parts of the course of 
experimental physics which will rarely, if ever, be included in 
the compulsory school system. Lectures may also be occasion- 
ally given by some non-resident lecturer with a view of stimu- 
lating the attention and interest of the boys. We add appen- 
dices containing details of these two systems as cated 
Rugby and Harrow,* and we believe that a combination of the 
two would leave little or nothing to be desired. 

The thorough teaching of the physical sciences at schools 
will not, however, be possible, unless there is a general improve- 
ment in the knowledge of arithmetic. At present many boys of 
thirteen and fourteen are sent to the public schools almost totally 
ignorant of the elements of arithmetic, and in such cases they 
gain only the most limited and meagre knowledge of it; and the 
great majority enter ill-taught. It is a serious and lasting in- 
jury to boys so to neglect arithmetic in their early education ; it 
arises partly from the desire of the masters of preparatory 
schools to send up their boys fitted to take a good place in the 
classical school, and from the indifference of the public schools 
themselves to the evil that has resulted. 

7. With a view to the furtherance of this scheme, we make 
the following suggestions: 

i. That in all schools natural science be one of the subjects 
to be taught, and that in every public school at least one natu- 
ral science master be appointed for the purpose. 

ii. That at least three hours a week be devoted to such 
scientitic instruction. 

iii, That natural science should be placed on an equal footing 
with mathematics and modern languages in affecting promo- 
tions, and in winning honours and prizes. 

iv. That some knowledge of arithmetic should be required for 
admission into all public schools, 

v. That the universities and colleges be invited to assist in 
the introduction of scientific education, by making natural 
science a subject of examination, either at matriculation, or at 
an \‘ period of a University career. 

vi. That the importance of appointing lecturers in science, 
and offering entrance scholarships, exhibitions, and fellowships 
for the encouragement of scientitic attainments be represented 
to the authorities of the colleges. 

With reference to the last two recommendations, we would 
observe that, without the co-operation of the universities, 
science can never be effectively introduced into school education. 
Although not more than 35 per cent., even of the boys at our 
great public schools, pees te the university, and at the ma- 
Jority of schools a still smaller proportion, yet the curriculum of 
a public school course is almost exclusively prepared with re- 
ference to the requirements of the universities and the rewards 
for proficiency that they offer. No more decisive proof could be 
furnished of the fact that the universities and colleges have it 
in their power to alter and improve the whole higher education 
of England. 

Appenpix A. 
I. Oxrorp. 

The natural science school at Oxford was established in the 
year 1853. By recent changes the university allows those who 
have gained a first, second, or third class in this school to gra- 
duate without passing the classical school, provided they have 
obtained honours, or have passed in three books at least, at the 
second classical examination, viz., moderations (which is usually 
passed in the second year of residence); honours in this school 
are thus placed on an equality with classical honours. ‘The 
first classical examination, “ respovsions,” is generally passed 
in the first term of residence. Arithmetic and two books of 
Euclid, or algebra up to simple equations, are a necessary part 
of this examination. 

The university offers ample opportunities for the study of 
physics, chemistry, physiology, and other branches of natural 
science. At present only a few of the colleges have lecturers 
on this subject; while for classics and methematics every 





* Seo Appendices B and C, 





college professes to have an adequate staff of teachers. At 
Christ Church, however, a very complete chemical laboratory 
has been lately opened. . 

A junior studentship at Christ Church and a demyship at 
Magdalen College, tenable for five years, are, by the statutes of 
those colleges, awarded annually for proficiency in natural 
science. A scholarship, tenable for three years, lately founded 
by Miss Brackenbury at Balliol College for the promotion of the 
study of natural science, will be given away every two years. 
With the exception of Merton College, where a scholarship is to 
be shortly given for proficiency in natural science, no college 
has hitherto assigned any scholarships to natural science. The 
number of scholarships at the colleges is stated to be about 400, 
varying in annual value from 1002. to 601. With these should 
be reckoned college exhibitions,* to the number of at least 220, 
which range in annual value from 145/. to 202, and exhibitions 
awarded at school, many of which are of considerable value. 

The two Burdett-Coutts geological scholarships, tenable for 
two years, and of the annual value of 75/., are open to all mem- 
bers of the university who have passed the examination for the 
B.A. degree, and have not exceeded the 27th term from their 
matriculation. Every year a fellowship of 200. a year, 
tenable for three years (half of which time must be spent on the 
Continent) on Dr. Radcliffe’s foundation, is at present competed 
for by candidates who, having taken a first class in the school 
of natural science, propose to enter the medical profession. 

At Christ Church two of the senior studentships (fellowships) 
are awarded for proficiency in natural science: at the examina- 
tion for one of these, chemistry is the principal subject, and for 
the other physiology. 

At Magdalen College it is — that, for twenty years from 
the year 1857, every fifth fellowship is assigned to mathematics 
and physical science alternately. In the statutes of this and of 
every college in Oxford (except Corpus, Exeter, and Lincolnt) 
the following clause occurs:—‘ The system of examinations 
shall always be such as shall render mye accessible, from 
time to time, to excellence in every branch of knowledge for the 
time being recognised in the schools of the university.” This 
clause, so far as it relates to the study of natural science, has 
been acted on only by Queen’s College and at Merton College, 
where a natural-science fellowship will be filled up during the 
course of the present year, 

At Pembroke College one of the two Sheppard fellows must 
proceed to the degree of Bachelor and Doctor of Medicine in the 
university. At the late election to thls fellowship natural 
scienge was the principal subject in the examination. The 
number of college fellowships in Oxford is at present about 400. 


II. CAMBRIDGE. 

It is important to distinguish between the university and the 
colleges at Cambridge as at Oxford. 

There is a natural-science tripos in which the university ex- 
amines in the whole range of natural sciences, ond grants 
honours precisely in the same manner as in classics or mathe- 
matics. 

The university also recognises the natural sciences as an 
alternative subject for the ordinary degree. As the regulations 
on this point are comparatively recent, it will be well to state 
them here. 

A student who intends to take an ordinary degree without 
taking honours has to pass three examinations during his course 
of three years :—the first, or previous examination, after a 
year’s residence, in Paley, Latin, Greek, Euclid, and arithmetic, 
and one of the Gospels in Greek; the second, or general exami- 
nation, towards the end of his second year, in the Acts of the 
Apostles in Greek, Latin, Greek, Latin prose composition, 
algebra, and elementary mechanics; and the third or special 
examination, at the end of his third year, in one of the following 
five subjects:—1. Theology; 2. Moral Science; 3. Law; 4. 
Natural Science; 5. Mechanism and applied science. 

In the natural-science examination a choice is given of 
chemistry, geology, botany, and zoology. 

There are only five colleges in Cambridge that take any notice 
of natural science, namely, King’s, Caius, Sidney Sussex, St. 
John’s, and Downing. At King’s two exhibitions have been 
given away partly for proficiency in this subject; but there 
are no lectures, and it is doubtful whether similar exhibitions 
will be given in future. At Caius there is a medical lecturer 
and one scholarship given away annually for anatomy 
and physiology. At Sidney Sussex two scholarships 
annually are given away for mathematics and natural science; 
and a prize ot 20/. for scientific knowledge. There is also a 
laboratory for the use of students. At St. John’s there is a 
chemical lecturer and laboratory; and though at this college 
there is no sort of examination in natural science either for 
scholarships or fellowships, it is believed distinction in the sub- 
ject may be taken into account in both elections. Downing was 
founded with “ especial reference to the studies of law and medi- 
cine ;” there is a caper here in medicine and natural science, 
and in the scholarship examinations one paper in these sub- 
jects; no scholarship 1s appropriated to them, but they are 
allowed equal weight with other subjects in the choice of candi- 
dates. It is believed that the same principle will govern the 
election to fellowships in this college, though no fellowship has 
yet been given fer honours in natural science. We believe that, 
owing to the new university regulations (mentioned above), the 
authorities of Trinity College have determined to appoint a 





* At Magdalen College there will be twenty exhibitions tenable 
for five years, and of the value of 751. a year, to be held by per- 
sons in need of support at the university; in the election to these, 
“ the subjects of examination, for one exhibition at least in each 
year, shall be mathematics and physical science alternately.” 

¢t These colleges exercised the powers of making statutes 
granted to them by the Oxford University Act of 1854, 17 and 18 
Vic., cap. 81. In the statutes of Exeter College it is provided 
that, in the election of fellows, “ preference shall be given to 
those candidates in whom shall be found the highest moral 
and intellectual qualifications, such intellectual qualifications 
having been tested by an examination in such subjects 
as the college from time to time determine.” Ino the 
statutes of Lincoln College the following clause occurs :—‘ Pateat 
autem societas non iis tantum, qui in literis Grecis et Latinis se 
profecisse probaverint, sed etiam aliarum bonarum artium peritis 
juvenibus.” And in the statutes of Corpus Christi College, 
“ Quicunque se candidatos offerant examinentur in bonis literis et 
scientiis, sicut Presidenti et sociis videbitur.” 





lecturer in natural science; the matter is under deliberation in 
other colleges, and it is not improbable that the same considera- 
tions will induce them to follow this example. 

It must always be remembered that the practice is rare in 
Cambridge of appropriating fellowships and scholarships to special 
subjects. At present public opinion in the university does not 
reckon scientific distinction as on a par with mathematical or 
classical ; hence the progress of the subject seems enclosed in 
in this inevitable circle—the ablest men do not study natural 
science because no rewards are given for it, and no rewards are 
given for it because the ablest men do not study it. But it may 
be hoped that the disinterested zeal of teachers and learners 
will rapidly break through this circle; in that case the sub- 
ject may be placed on a satisfactory footing without any express 
legislative provision. 

II. Tue Universiry or Lonpon. 

At the University of London the claims of science to form a 
part of every liberal education have long been recognised. At 
the matriculation examination the student is required to show 
that he possesses at least a popular knowledge of the following 
subjects: 

z In Mechanics: the composition and resolution of forces ; the 
mechanical powers; a definition of the centre of gravity; and 
the general laws of motion. 

b. In Hydrostatics, Hydraulics, and Pneumatics : the pressure 
of liquids and gases; specific gravity; and the principles of the 
action of the barometer, the syphon, the common pump and 
forcing-pump, and the air-pump. 

c. In Acoustics: the nature of sound. 

d. In Optics: the laws of refraction and reflection, and the 
formation of images by simple lenses. 

e. In Chemistry: the phenomena and laws of heat; the 
chemistry of the non-metallic element; general nature of acids, 

es, &c.; constitution of the atmosphere; composition of 
water, &c. 

At the examination for the degree of B.A. a more extensive 
knowledge of these subjects is required, and the candidate is 
further examined in the tollowing branches of science: 

Jf. Astronomy: Principal phenomena depending on the motion 
of the earth round the sun, and on its rotation about its own 
axis; general description of the solar system, and explanation 
cf lunar and solar eclipses, 

g- Animal Physiology: the properties of the elementary 
animal textures; the principles of animal mechanics; the 
processes of digestion, absorption, assimilation; the general 
plan of circulation in the great divisions of the animal kingdom; 
the mechanism of respiration; the structure and actions of the 
nervous system ; and the organs of sense. 

Besides the degree examination, there is also an examination 
for honours in mathematics and natural philosophy, in which, 
of course, a much wider range of scientitic knowledge is re- 

uired. 
. We would venture to remark that, if a similar elementary 
acquaintance with the general principles of sciences were re- 
quired for matriculation at Oxford and Cambridge, it is certain 
that they would at once become a subject of regular teaching in 
all our great public schools. 

There are also two specially scientific degrees, a Bachelor or 
Science and a Doctor of Science. For the B.Sc. there are two 
examinations of a general but highly scientific character. The 
degree of D.Sc. can only be obtained after the expiration of tw> 
years subsequent to taking the degree of B.Sc. The candidate 
is allowed to select one principal subject, and to prove his tho- 
rough practical knowledge thereof, as well as a general acquaint- 
ance with other subsidiary subjects. 


IV. Tue Co.tiece or Preceprors. 

In the diploma examinations at the College of Preceptors, one 
branch of science, viz., either chemistry, natural history, or 
physiology, is required as a necessary subject for the diploma 
of Fellow. In the examinations for the lower diploma of 
Associate or Licenciate some branch of science may be taken 
up by candidates at their own option. The council recently de- 
cided to offer a prize of three guineas half-yearly for the candi- 
date who showed most proficiency in science, and who at the 
same time obtained a second-class in the other subjects. 

In the examinations of pupils of schools, natural philosophy, 
chemistry, and natural history are optional subjects only, and 
are not required for a certificate for the three classes. Two 
prizes are given to those candidates who obtain the highest 
number of marks in these subjects at the half-yearly examiua- 
tions; and it is an interesting fact that last year, out of a total 
of 651 candidates, 100 brought up natural history, and 36 
brought up chemistry as subjects fur examination. ‘Iwo addi- 
tional prizes were consequently awarded. 


V. Tne Frexcu Scnoors. 

In France the ‘* Lycées” correspond most nearly to our public 
schools, and for many years science has formed a distinct part 
of their regular curriculum. A strong impulse to the intro- 
duction of scientific teaching into French schools was given by 
Napoleon I., and since that time we believe that no Frenci 
school has wholly neglected this branch of education. The 
amount of time given to these subjects appears to average two 
lfours in every week. ' 

The primary education is that which is given to all alike, 
whatever may be their future destination in life, up to the age 
of eleven or twelve years. After this period there is a “ bifur- 
cation” in the studies of boys. Those who are intended for 
business or for practical professions lay aside Greek and Latin, 
and enter on a course of “special secondary instruction.” In 
this course mechanics, cosmography, physics, chemistry, 
zoology, botany, and geology occupy a large space; and the 
authorised official progrommes of these studies are very full, 
and are drawn up with the greatest care. The remarks and 
arguments of the Minister of Pablic Instruction (Mons. Duruy) 
and others, in the “ Programmes officiels, &c., de l’enseignement 
secondaire spécial,” are extremely valuable and suggestive ; and 
we recommend the syllabuses of the various subjects, which 
have received the sanction of the French Government, as likely 
to afford material assistance to English teachers in determining 
the range and limits of those scientific studies at which, in avy 
special system of instruction, they may practically aim. Th 
** Enseignement secondaire spécial” might very safely be take 








Sept. 13, 1867.] 


ENGINEERING. 


245 








asa model of what it is desirable to teach in the ‘‘ modern 
departments” which are now attached to some of our great 
schools. 


The boys who are destined to enter the learned professions 
continue a classical course, in which, however, mnch less time 
js devoted to classical composition than is the case in our public 
schools. Nor is science by any means neglected in this course, 
which is intended to cover a period of three years. Besides the 
‘+ elementary division,” there are five great classes in these 
schools, viz., a grammar division, an upper division, a philosophy 
class, and classes for elenentary and special mathematics. — 

In the grammar division there is systematic instruction on 
the physical geography of the globe. ; 

In the second class of the upper division the boys begin to be 
taught the elements of zoology, botany, and geology in accord- 
ance with the ministerial programmes; and in the rhetoric class 
descriptive cosmography (which seems to bs nearly co-extensive 
with the German Erdkunde) forms the subject of a certain 
number of weekly lessons. 

In the class of philosophy, the young students are initiated 
into the elementary notions of physics (including weight, heat, 
electricity, and magnetism, acoustics, and optics), and of 
chemistry, in which, at this stage, the teaching is confined to 
“ general conceptions on air, water, oxidation, combustion, the 
conditions and effects of chemical action, and on the forces which 
result from it.” 

In the classes of elementary and special mathematics this 
course of scientific training is very considerably extended; and 
if the authorised programmes constitute any real measure of the 
teaching, it is clear that no boy could pass through these classes 
without a far more considerable amount of knowledge in the 
most important branches of science than is at present attainable 
in any English public schools. 

VI. Tue German Scuoors. 

In Germany the schools, which are analogous to public schools 
in England are the Gymnasia, where boys are prepared for the 
universities, and Btrgerschulen or Dealschulen, which were 
established for the most part about thirty years ago for the pur- 

e of affording a complete education to those who go into active 
fife as soon as they leave school. An account of the Prussian 
Gymnasia and Realschulen may be seen in the Public School 
Commission Report, Appendix G; further information may be 
obtained in ‘Das héhere Schulwesen in Preussen,” by Dr. 
Wiese, published under the sanction of the Minister of Public 
Instruction in Prussia, and in the programmes issued annually 
by the school authorities throughout Germany.* 

At the Gymnasia natural science is not taught to any great 
extent. According to the Prussian official instructions, in the 
highest class two hours, and in the next class one hour, a week 
are allotted to the study of physics. In the lower classes two 
hours a week are devoted to natural history, i.¢., botany and 
zoology. The results of the present training in natural science 
at the Gymnasia are considered by many eminent university 
professors in Germany to be unsatisfactory, owing to the insuffi- 
cient time allotted to it. 

In the Realschulen about six hours a week are given to physics 
and chemistry in the two highest classes, and two or three hours 
a week to natural history in the other classes. In these schools 
all the classes devote five or six hours a week to mathematics, 
and no Greek is learnt. In Prussia there were in 1864 above 
100 of these schools. 

AprenpIx B. 
On the Natural Science Teaching at Rugby. 

I fore the summer of 1864, a boy on entering Rugby might 
signity his wish to learn either modern languages or natural 
science; the lessons were given at the same time, and therefore 
excluded one another. If he chose natural science he paid an 
entrance fee of 1/. 1s., which went to an apparatus fund, and 
51. 5s. annually to the lecturer. Out of the whole school, num- 
bering from 450 to 500, about one-tenth generally were in the 
natural science classes. 

The changes proposed by the Commissioners were as follows: 
That natural science should no longer be an alternative with 
modern languages, but that all boys should learn some branch 
of it. That there should be two principal branches—one con- 
sisting of chemistry and physics, the other of physiology and 
natural history, animal and vegetable; and that tlie classes in 
natural science should te entirely independent of the general 
divisions of the school, so that boys might be arranged tor this 
study exclusively according to their proficiency in it. 

Since, owing to circumstances which it would be tedious to 
detail, it was impossible to adopt literally the proposals of the 
Commissioners, a system was devised which must be considered 
as the system of the Commissioners in spirit, adapted to meet 
the exigencies of the case. 

The general arrangement is this,—that new boys shall learn 
botany their first year, mechanics their second, gevlogy their 
third, and chemistry their fourth. 

In carrying out this general plan certain difficulties occur, 
which are met by special arrangements depending on the pecu- 
liarities of the School system. We need not here enter upon these 
details, because it would be impossible to explain them simply, 
and because any complications which occur in one school would 
differ widely from those which are likely to arise in another. 

Next, as to the nature of the teaching. 

In botany the instruction is given partly by lectures and 
partly from Oliver’s Botany. Flowers are dissected and examined 
hy every boy, and their parts recognised and compared in diffe- 
_ plants, and then named. No teclinical terms are given till 
4 familiarity with the organ to be named or described has given 
rise to their want. ‘The terms which express the cohesion and 
ol of re porte are gradually acquired until the floral 
medi ~ . a recommended by Hensiow and Oliver, can be 
pew a e —y seed, inflorescence, the forms of ieaf, stem, 
illustrated, aod the ) ine pr pm oe te 
explained " A ne principle 7) classification into natural orders 
tthe Brinn ~ arrangeinent of which Beutham’s ‘* Handbook 
cation ha camer = is — Contrary to all previous expec- 

th hee a rt gp rst introduced it became at once 

among the boys. 





* See also Etude sur l'instructi i i 
> sur Vi ion secondaire et supérieure en 
Allemagne, par J. F. Minssen, Paris, 1866, A soe oemuns ad- 
ressed to the Minister of Public Instruction in France. 





The lectures are illustrated by Henslow’s nine diagrams, and 
by a large und excellent collection of paintings and diagrams 
made by the lecturers and their friends, and by botanical collec- 
tions made for use in lectures. When the year’s course is over, 
such boys as show a special taste are invited to take botanical 
walks with the principal lecturer, to refer to the School Her- 
barium, and are stimulated by prizes for advanced knowledge 
and for dried collections, both local and general. 

In mechanics the lecturer is the senior Natural Science Master. 
The lectures include experimental investigations into the me- 
chanical powers, with numerous examples worked by the boys; 
into the elements of mechanism, conversion of motion, the steam- 
engine, the equilibrium of roofs, bridges, strength of material, 
&c. They are illustrated by a large collection of models, and 
are very effective and popular lectures. 

The lectures in geology are undertaken by another master. 
This subject is only temporarily introduced, on account of the 
want of another experimental sckool. When this is built the 
third year’s course will be some part of experimental physics, 
for which there already exists.at Rugby a fair amount of appa- 
ratus. It is very desirable that boys should obtain some know- 
ledge of geology, but it is not so well fitted for school teaching’ 
as some of the other subjects on several grounds. Perhaps a 
larger proportion of boys are interested in the subject than in 
any other; but the subject presupposes more knowledge and 
experience than most boys possess, and their work has a ten- 
dency to become either superficial or undigested knowledge 
derived from books alone. ‘The lectures include the easier part 
of Lyell'’s Principles, 7.e., the causes of change now in operation 
on the earth; next, an account of the phenomena observable in 
the crust of the earth, stratification and its disturbances, and 
the construction of maps and sections; and, lastly, the history 
of the stratified rocks and of life on the earth. These lectures 
are illustrated by a fair geological collection, which has been 
much increased of late, and by a good collection of diagrams and 
views to illustrate geological phenomena. 

For chemistry the lecturer has a convenient lecture-room and 
a small but well-fitted laboratory,” and he takes his classes 
through the non-metallic and the metallic elements ; the lectures 
are fully illustrated by experiments. Boys, whose parents wish 
them to study chemistry more completely, can go through a 
complete course of practical analysis in the laboratory, by be- 
coming private pupils of the teacher. At present twenty-one 
boys are studying analysis. 

This being the matter of the teaching, it remains to say afew 
words on the manner, This is nearly the same in all the classes, 
mutatis mutandis: the lecture is given, interspersed with ques- 
tions, illustrations, and experiments, and the boys take rough 
notes, which are recast into an intelligible and presentable form 
in note-books. These are sent up about once a fortnight, looked 
over, corrected, and returned; and they form at once the test of 
how far the matter has been understood, the test of the industry, 
care, and attention of the boy, and an excellent subject for their 
English composition. 

Examination papers are given to the sets every three or four 
weeks, and to these and to the note-books marks are assigned 
which have weight in the promotion from form to form. The 
marks assigned to each subject are proportional to the number 
of hours spent in school on that subject. 

There are school-prizes given annually for proficiency in each 
of the branches of natural science above mentioned. 

This leads us, lastly, to speak of the results. 

First, as to the value of the teaching itselt; secondly, as to its 
effects on the other branches of study. 

The experience gained at Rugby seems to point to these con- 
clusions: That botany, structural and classificatory, may be 
taught with great effect and interest a large number of boys, 
and is the best subject to start with. That its exactness of 
terminology, the necessity of care in examining the flowers, 
and the impossibility of superficial knowledge are its first re- 
commendations ; and the successive gradations in the generali- 
sations as to the unity of type of flowers, and the principles of 
a natural classification, are of great value to the cleverer boys. 
The teaching must be based on personal examination of flowers, 
assisted by diagrams, and everything like cram strongly dis- 
couraged. 

Mechanics are found rarely to be done well by those who are 
not also the best mathematicians. But it is a subject whieh in 
its applications interest many boys, and would be much better 
done, and would be correspondingly more profitable, if the 
standard of geometry and arithmetic were higher than it is. 
The ignorance of arithmetic which is exhivited by most of the 
new boys of fourteen or fifteen would be very surprising, if it 
had not long since ceased to surprise the only persons who are 
acquainted with it; and it forms the main hindrance to teach- 
ing mechanics. Still, under the circumstances, the results are 
fairly satisfactory. 

The geological teaching need not be discussed at length, as 
it is temporary, at least in the middle school, Its value is more 
literary than scientific. The boys can bring neither mineralogi- 
cal, nor chemical, nor anatomical knowledge; nor have the 
observed enough of rocks to make geological teaching sound. 
The most that they can acquire, and this the majority do 
acquire, is the general outline of the history of the earth and of 
the agencies by which that history has been effected, with a 
conviction that the subject isan extremely interesting one. It 
supplies them with an object rather than with a method. 

Of the value of elementary teaching in chemistry there can 
be only one opinion. It is felt to be a new era in a boy’s mental 
progress when he has realised the laws that regulate chemical 
combination, and sees traces of order amid the seeming endless 
variety. But the number of boys who get real hold of chemistry 
Jrom lectures alone is small, as might be expected from the 
nature of the subject. 

Of the value of experimental teaching in physics, especially 
pneumatics, heat, acoustics, optics, and electricity, there can be 
no doubt. Nothing but impossibilities would prevent the im- 
mediate introduction of each of these subjects in turn into the 
Rugby curriculum. 

Lastly, what are thergeneral results of the introduction of 
scientific teaching in the opinion of the body of masters? In 








* Another and larger laboratory and school for Experimental 


brief, it is this, that the school, as a whole, is the better for it 
and that the scholarship is not worse. The number of boys, 
whose industry and attention is not caught by any school study 
is decidedly less; there is more respect for work and for abilities 
in the different fields now open to a boy; and though pursued 
often with great vigour, and sometimes with great success, b 
boys distinguished in classics, it is not found to interfere wit 
their proficiency in classics, nor are there any symptoms of 
overwork in the school. This is the testimony of classical mas-- 
ters, by no means specially favourable to science, who are in a 

sition which enables them to judge. To many who would 
have left Rugby with but little knowledge, and little love of 
knowledge, to show as the results of their two or three yeurs in 
our middle school, the introduction of science into our course has 
been the greatest possible gain; and others who have left from 
the upper part of the school, without hope of distinguishing 
tl ves in classics or mathematics, have adopted science as 
their study at the universities. It is believed that no master in 
Rugby School would wish to give up natural science and recur 
to the old curriculum. 





Appenpix C. 
On the Teaching of Science at Harrow School. 

From this time forward natural science will be made a regular 
subject for systematic teaching at Harrow, and a narural science 
master has been appointed. 

But for many years before the Royal Commission for Inquiry 
into the public schoo!s had been appointed, a voluntary system 
for the encouragement of science had n in existence at 
Harrow. There had been every term a voluntary examination, 
on some scientific subject, which, together with the text-books 
recommended, was announced at the end of the previous term. 
Boys from all parts of the school offered themselves as candi- 
dates for these voluntary examinations, and every boy who 
acquitted himself to the satisfaction of the examiners (who were 
always two of the masters) was rewarded with reference to 
what could be expected from his age and previous attainments. 
The text-books were selected with great care, and every boy 
really interested in his subject could and did seek the private 
assistance of his tutor, or of some other master. The defi- 
ciencies of the plan, if regarded as a substitute for the more for- 
mal teaching of science, were tuo obvious to need as out; 
yet its results were so far satisfactory that many old Harrovians 
spoke of it with gratitude, among whom are some who have 
since devoted themselves to science with distinguised success. 

One of the main defects of this plan (its want of all system) 
was remedied a year ago, when two of the masters drew up a 
scheme, which was most readily adopted, by which any boy 
staying at Harrow for three years might at least have the 
opportunity during that time of being introduced to the elemen- 
tary conceptions of astronomy, zoology, botany, structural and 
classificatory, chemistry, and physics. These subjects were 
entrusted to the responsibility of eight of the masters, who draw 
up with great care a syllabus on the subject for each term, 
recommend the best text-books, and give weekly instruction 
(which is perfectly gratuitous) to all the boys who desire to 
uvail themselves of it; indeed a boy may receive, in proportion 
to the interest which he manifests in the subject, almost any 
amount of assistance which he may care to seek. Proficiency 
in these examinations is rewarded as before; and to encourage 
steady perseverance, the boys, who do best in the examination 
during a course of three terms receive more valuable special 
rewards. 

As offering to boys a voluntary and informal method of 
obtaining much scientific information, this plan (which was 
originated at Harrow, and has not, so far as we are aware, been 
ever adopted at any other school) offers many advantages. It 
is sufficiently elastic to admit of many modifications; it is 
sufficiently comprehensive to attract a great diversity of tastes 
and inclinations; it cannot be found oppressive, because it rests 
with each boy to decide whether he has the requisite leisure or 
not; it can be adopted with eas? at any school where even a 
small body of the masters are interested in one or other special 
branch of science; and it may tend to excite in some minds 
a more spontaneous enthusiasm than could be created by a com- 
pulsory plan alone. 

We would not, however, for a moment recommend the adop- 
tion of any such plan as a substitute for more regular scientific 
training. Its chief value is purely supplemental, and henceforth 
it will be regarded at Harrow as entirely subordinate to the 
formal classes for the teaching of science which will be imm 
diately established. 

In addition to this, more than a year ago some of the boys 
formed themselves into a voluntary association for the pursuit 
of science. This Scientific Society, which numbers upwards of 
thirty members, meets every ten days at the house and under 
the presidency of one or other of the masters. Objects of scien- 
tific interest are exhibited by the members, and papers are read 
generally on some subject connected with natural history. Under 
the auspices of this society the nucleus of a future museum has 
already been formed, and among other advantages the society 
has had the honour of numbering among ‘ts visitors more than 
one eminent representative cf literature and science, We cannot 
too highly recommend the encouragement of such associations 
for intellectual self-culture among the boys of our public 
schools. 


ON THE IRON AND STEEL AT THE PARIS 
EXHIBITION. 
Ar the recent meeting of the British Association at Dundee, 
Mr. John Fernie, of Leeds, spoke on the above subject before 
the Mechanical Section. He remarked that much had been said 
about the advance of French manufacture in this department as 
compared with the English. But such ideas would be dispelled 
by taking into consideration the effect of the protective tariff 
of the French customs, which interferes with our exports to 
France, and lessens the inducement for English manufacturers to 
exhibit their products in Paris, Mr. Fernie stated that the 
protective duties apply principally to manufactured iron, while 
coal and pig iron enter duty free; aud the British department of 
the Paris Exhibition contained accordingly scarcely anything 
but the products of some Yorkshire houses who carry on some 
trade with France on account of the high quality and reputa- 
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mens of rolled iron had attracted much attention, since they 
were of asection far larger than any similar girders ever rolled 
in this country. The largest section was a double ‘Tf exhibited 
by the Forges of Chatillon and Commentry; and next to those 
came some girders made by Messrs. Petin, Gaudet, of St. 
Etienne. Girders of that description had been made in Eng- 
land before this, and used for iron-plated ships ; but the mode of 
manufacture was different, the girders being rolled as two 
simple T irons, and welded together in the web. The girders 
now made in France, on the contrary, are rolled in one piece 
’ from a single pile. ‘These girders were very short comparatively 
with their other dimensions, and their manufacture should 
therefore be considered as a tour de force rather than as a prac- 
tically useful innovation. In the manufacture of such girders, 
there was a large surface exposed, first to the action of the fire 
in the furnace, and thén to the process of rolling, which was 
likely to deteriorate the iron. Consequently, even though this 
—— was one which could be successfully adopted, there would 
considerable doubt as to whether the strength of the girder 
made in this way would be equal toa girder made in the ordi- 
nary way—of boiler plate rivetted together. These girders, in 
the opinion of Mr. Fernie, had been made for the purpose of 
going beyond the English people, and not so much for their 
ractical value. Another novelty was the process of stamp- 
ing, lately introduced, and which has been very largely 
carried out by the French. This process was to make 
a complicated forging in small pieces fixed together, put- 
ting it in the furnace, raising it to a welding heat, and then 
completing the whole in a pair of dies by means of a few blows 
from a powerful hammer. This process had not come much into 
use n this country; but one English house had shown several 
specimens quite equal in manufacture to those exhibited by the 
French. ‘lhe manufacture of steel in large masses, exhibited 
by Krupp and the Bochum Company, far exceeded in size any- 
thing as yet manufactured in England. The specimens from 
the Bochum Company were, in the opinion of Mr. Fernie, de- 
serving of special mention. Twenty-two railway wheels of 
cast steel, all in one piece, and a still more beautiful casting of a 
locomotive cylinder were the finest steel castings ever exhibited. 
So far as France is concerned, England had not been excelled 
in any department in the manufacture of iron. 

Professor Rankine wished to know by whai process steel was 
manufactured at the Bochum Company. 

Mr. Fernie said he believed it was by the crucible process. 

Mr. Ferdinand Kohn said he had been in Paris a considerable 
time, and had direct:d his attention specially to the iron de- 
partment; and havin had a conversation with the manager of 
the Bochum Company, he could state that the Bochum steel 
was not manufactured by the ordinary crucible process. The 
mode of manufacture was a secret, but he believed that the 
process consisted in the casting of material containing a greater 
quantity of carbon than steel, and afterwards subjecting these 
castings to a process of decarburization. 

Mr. Fernie, in answer to a question put to him by Mr, P. Le 
Neve Foster, stated that the reason why an order had been given 
by the Great Eastern Railway Company to a French house to 
make forty locomotives was in consequence of the English loco- 
motive makers having more orders than they could execute at 
thetime. Now, however, there was an immense number of new 
houses, and the old firms, having added new branclies to their 
businesses, he did not think that in future English orders would 
require to be given to foreign companies to execute. 





EXAMINATION PAPERS 
For Competitive Examination of Candidates for Appointments 
in the Engineer Establishment of the Department of Public 

Works in India, held at the India Office, London, in July, 

1867. 

As the papers given last July, at the examination held at the 
India Office, of candidate for appointments in the Public Works 
Department in India, have not been printed by Parliament, we 
have thought it desirable to publish them in the columns of 
ENGINEERING, since, no doubt, there are many who purpose 
going up for the examination in December next who would be 
glad to obtain a copy of them. 

The papers given at former examinations have been printed 
by order of the House of Commons, and may be obtained from 
Messrs. Hansard, of Great Queen-street, Lincoln’s-inn-fields. 
Their dates and numbers are as follows: 

No. 135 of 1859, Sess. 2; No. 566, 1860; No. 499, 1861; 
No. 76, 1863; No. 473, 1863; No. 426, 1865; No, 454, 1866. 

In addition to the above, it may also be useful to give the 
following list of schools and colleges hitherto recognised by the 
Secretary of State as possessing eflicient classes for instruction 
in engineering : 

England.— University Coliege, London; King’s College, 
London; Royal Military Academy, Woolwich; Proprietary 
College, Bath ; Grosvenor College, Bath ; The College, Chester; 
School of Practical Science and Metallurgy, Sheffield. 

Scotland.— University, Glasgow ; Gymnasium, Old Aberdeen ; 
Madras College, St. Andrews; High School, Edinburgh ; Dollar 
Institution, by Stirling; Perth Academy. 

Freland.—Queen's Colleges ; ‘Trinity College, Dublin. 

Foreign.— McGill College, Montreal, Canada; Belgian School 
of Civil Engineers, Ghent; Ecole Polytechnique, Zurich. 

Algebra. 
Rey. J. Cave. 
1. Reduce to their simplest forms: 
2+ 3az?+3a7x-+a3 


1. 
a—3atxt+ 3atz?—as (1) 
—_H—89 (At) +9 2.) 


a —ay (3a*—4ry+-3y")+y' * 
Vat+ Vail? + V asd 
Va+ Vowr+ Vi 


be — (ec —a)* + 
(a + c)?—o2 (a + bf —e 
Also that 


2. Show that 
a — (b — c)? ce? — (a—b) = 


(6+ c¢)? — a 





8. Solve the following equations: 


22+25  380—2_ 102 — 322 1 
13 po 19 @) 
(#—3) (@—2) + (e—3)(x#—1) + (@—2) eae (2) 


(aa + by)? + (ey be? =2(F + 





3 
Ssfae et? | ” 
y « @—h J 
a(ea+1)+3/2e°+ 6e+5—=25—2e. . (4) 
xy z= 231, ewy = 420, 2zw = 660, yzw = 1540 . (5) 
; 1051 6. (14 
4. Extract the square root of =~ #*— — #—= e+ 9 


+ 492*; also, of 41— 12\/5; and simplify 
__Vi8a%* + V500%¢._ 
AV sab* + V 2a°b — 8a*b* + sab. 
Ifa: b::e:d 








5. 


’ ~ 
show that 4a+ 5b = de+ 5d 
p cae 8a —76 8e+ 7d 
6. Find the series in arithmetical progression in which the 


5th and 9th terms are 11 and 9 respectively. 


7. Sum the following series: 


42 


é 
7 toe + « to 99 terms ........ (1) 
1 2 4 
a. 2 + to 7 terms ......00 (2 
fae @ aa 
3 ? 9 + 27 R« to infinity ....... sores (3) 
8. Find the middle term of (a* + 0)! and the two 
middle terms of (a?— 3a%))!3; also, expand ———; > to five 
(ax- 22) 


terms. 

9. A rectangular area of 8 acres 480 yards has a perimeter 
of 840 yards, Find its length and breadth. 

10. Goods are marked for a sale at a price which gives a profit 
of m per cent. on the selling price, and (m + 50) per cent. of 
the cost price. Find n. 

11. A man has 4 hours at his disposal. How far may he 
ride in a coach travelling 10 miles an hour, so that he may be 
_ y walk back in time, his rate of walking being 4 miles an 
10ur 

12. The rent of a farm is paid in a certain fixed number of 
quarters of wheat and barley. When wheat is at 55s. and barley 
at 33s. per quarter, the portions of rent by wheat and barley are 
equal; but when wheat is at 65s. and barley at 41s. per quarter, 
the rent is increased by 77. What is the corn-rent? 

Euclid. 
Rev. J. Cape. 

1. Define’ the terms superficies, circle, scalene triangle, and 
parallelogram ; and state what is meant by a straight line 
veing at right angles to another straight line. 

2. If two angles of a triangle be equal to one another, the 
sides also which subtend or are opposite to the equal angles, 
shall be equal to one another. 

In a triangle, if the lines bisecting the angles at the base be 
equal, the triangle is isosceles, and the angle contained by the 
bisecting lines is equal to an external angle at the base of the 
triangle. 

8. To bisect a given finite straight line, that is, to divide it 
into two equal parts. 

Show how to trisect—(1) a right angle; (2) one-fourth of a 
right angle. 

4. The opposite sides and angles of parallelograms are equal to 
one another, and the diameter bisects them, that is, divides them 
into two equal parts. 

If in the diagonal of a parallelogram any two points be taken 
equidistant from its extremities, and joined with the opposite 
angles, a figure will be formed which is a parallelogram. 

5. If the square described upon one of the sides of a triangle 
be equal to the squares descrited upon the other two sides of it, 
the angle coutained by these two sides is a right angle. 

If from the vertex of a plane triangle a perpendicular is let 
fallon the base, or the base produced, the difference of the 
squares on the sides is equal to the difference of the squares on 
the segments of the base. 

6. The angle at the centre of a circle is double of the angle at 
the circumference upon the same base, that is, upon the same 
part of the circumference. 

7. In a circle, the angle in a semicircle isa right angle; but 
the angle in a segment greater than a semicircle is less than a 
rightangle; and the angle in a segment less than a semicircle 
is greater than a right angle. 

8. ‘To describe an isosceles triangle, having each of the angles 
at the base double of the third angle. 

Let ABD be the isosceles triangle, A the vertex, C the point 
in which AB is divided. If in the base BD, DE be taken equal 
to BC, prove—(1) that the rectangle contained by BE and BD 
is equal to the square on DE; (2) tnat CE is parallel to AD. 

9. Ihe sides about the equal angles of equiangular triangles 
are proportionals; and those which are opposite to the equal 
angles are homologous sides, that is, are the antecedents or con- 
sequents of the ratios. 

An angle ACB of a triangle is bisected by the line CD, which 
cuts the base AB in D. If E bea point in AB produced such that 
EC is equai to ED, prove that BE, DE, AE are in continued 
proportion. 

10. If two straight lines meeting one another be parallel to 
two others that meet one another, and are not in the same 
plane with the first two, the first two and the other two shall 
contain equa! angles. 

Arithmetic, Trigonometry, and Mensuration. 
Rev. J. CAPE. 
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1. Reduce t 16 m4 3 simple fraction, and then toa 
3 HT 
decimal. 





2. Which is the cheapest—a coat that costs 32 16s., and will 
last 9 months, or one that costs 2. 5s., and will only last 
7months? How much will a man save in 7 years 14 weeks 
by regularly wearing the cheaper one? onus 

-00125 


3. Find the square root of .007, and also of » to four 





72 
places of decimals. 

4. Divide the weekly wages 1047. 8s. among 100 labourers, 
5 foremen, and 1 superintendent; the superintendent having 
thrice as much as each foreman, and a foreman twice as much 
as a labourer. 

5. A man who owes 13731. 6s. 8d. settles his bill by paying 
13082. 2s. What rate of discount is allowed him? 

6. A man bought Brighton Railway shares some years back 
at 119. He is now obliged to sell some, and can only realise 63. 
What is his loss per cent. on the stock sold? 

7. Find the numerical values of sin 45°, cos 30°, tan 18°, 
cot 75°, by geometrical construction, without using any tables. 

8. Determine an expression for the sine of any angle of a 
triangle in terms of the sides of the triangle, and hence deduce a 
convenient expression for the area of a triangle. 

Ex.—The three sides of a triangle are 450, 500, 570 ft.; find 
its area, and greatest angle. 

9. What is the height of an inaccessible object which has an 
angle of elevation 30° 16’ at A, and after retreating directly 
from the object to B, a distance of 325 yards, the angle of eleva- 
tion is diminished to 22° 13’ 10”? 

10. A man observes that the angle of elevation of a tower on 
the opposite side of a river is 60°, and of another tower of the 
same height, half a mile lower down the stream, the anvle of 
elevation is 45°. Also the angle subtended by the feet of the 
two towers is 120°. Find the breadth of the stream, and the 
height of each tower. 

11. Find the following by the help of logarithms: 

8 TOR € 76)\2 
(1.) The values of v 43.725 ; (24.76); - 
HV 5.962 (.0045)? 
2.) A fourth proportional to (41.06)3, (.00056)*, (120)3. 
3.) The natural sine of 45° 25’ 37” from a table of loga- 
rithmic sines. 
(4.) The angle whose logarithmic cosine is 9.3472693, 

12. What is the weight of a 13in. shell, its thickness being 
2 in., a solid shot of 4 in. diameter weighing 9 lb. ? 

13. How much earth must be excavated in laying a mile of 
18 in, drain pipes, the lower side of the pipes being 4 ft. below 
the surface; and how much earth will have to be carted away, 
supposing the earth returned to be so rammed as to occupy the 
same space after the disturbance as before ? 

14. A cylindrical boiler with hemispherical ends, being 17 ft. 
long and 5 ft. in diameter, how many gallons of water will it 
hold, the water not rising higher than within 18in. of the hori- 
zontal top? 

15. Required the number of gallons a cask holds, the length 
of which is 40 in., while the girths at the two ends are 70 in., at 
the middle 101.2 in., and at 10 in. distance from each end 90 in., 
the thickness of the cask being everywhere uniformly 4 an inch. 

16. A canal has to be cut 100 ft. long, the bottom being 12 ft. 
wide throughout, and the sides being inclined at an angle of 45° 
to the horizon. The depths at successive distances of 10 ft. are: 

5, 5.4, 5.7, 6.1, 6.7, 7, 7.9, 7.2, 6.8, 6.1, 5.4 ft. 
How much earth must be removed ? 


Mechanics and Hydrostatics. 
Rev. J. Carr. 

1. If two forces acting on a point are represented in magni- 
tude and direction by two straight lines, prove that their re- 
sultant is represented in magnitude and direction by the 
diagonal of the parallelogram of which those two lines are 
the sides, 

Two forces represented by 7 and 9 acting on a point, are 
inclined to one another at an angle of 60°. Find the magnitude 
of their resultant. 

2. A boy weighing 96 1b. sits on a gate 4 ft. from the post on 
which the gate hangs by hinges, one 3 ft. above the other. 
Find the additional horizontal pressure which he causes on the 
hinges. 

3. On a uniform straight lever weighing 71b., and 7 ft. in 
length, weights of 1, 2, 3, 4, 5, 6lb. are hung at distances 
1, 2, 3, 4, 5, 6 ft. respectively from the extremity. Find the 
position of the fulcrum on which the lever will balance. 

4, Find the relation that the power bears to the weight in the 
following machines: 

(1.) The system of pulleys in which the same rope passes 
round all the pulleys, the weight of the pulleys 
being neglected. 

(2.) The wedge without friction. oof 

(3.) The inclined plane with friction, the power being in- 
clined at an angle a to the inclined plane. 

5. A weight of 5001b. is placed on an inclined plane, the 
angle of inclination being 40°, and the coefficient of friction 
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being —-— Find the least force which will keep the weight 
from sliding down the plane, and the least force which will draw 
it up the plane. : 

6. A line is drawn parallel to the base of a triangle, and cut- 
ting off a triangular piece the area of which is of the area 0 
the whole triangle. Find the position of the ceutre of gravity 
of the remaining trapezium. ss : 

7. What is meant by the mechanical terms—Work, Unit of 
Work, Friction, Modulus, Horse Power? : 

8. A train weighs 75 tons, and the friction is 7 Ib. per a 
What horse-power must an engine be to draw it up an incline 0 
1 in 250, at a uniform rate of 24 miles an hour? 

9. A shaft 12 ft. in diameter is to be sunk 130 fathoms 
through chalk (S. G. 2.315). How long will a 2 horse-power 
engine take to raise the earth excavated, being kept at work 9 
hours a day? : if 

10. When a body is. moving under the influence of a uniform 
accelerating force, show that s=} ft.? 

Ez. The Monument is 210 ft. high; bw long would a stone 
take in falling from the topto the ground? _ 

11. Explain how the eights of mountains and depths of 
mines may be calculated by means of the pendulum. 
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dulum, when carried to the top of a mountain, 
loses in 24 hours twice as much as it does in the same time 
when taken to the bottom of a mine close by; show that the 
height of the mountain is the same as the depth of the mine. 

12. With what velocity, and at what elevation, must a stone 
be thrown, to hit the ground at a distance of 875 yards in 11 
seconds, the resistance of the air not being taken into con- 
ag the hydraulic ram, and state the defects and ad- 

s attending its use. ; 

aa What weight will an empty 96 gallon cask support in 
water, the weight of the cask being 52 1b., and 8 cubic feet of 
wood being used in making it? ate ; ; 

15. What must at least be the size, in cubic feet, of an in- 
flated balloon, that it may be able to rise in the air when inflated 
with gas, whose specific gravity, compared with air, is .09, the 
weight of a cubic inch of air being .3 grains, and the balloon, 
car, and contents weighing 750 lb. 


On Water Supply, Reservoirs, Dams, §c. 
Grorcet Preston Wuire, C.E.,. Examiner. 

1. Describe briefly the different means employed to supply 
towns with water, and give illustrative examples. a 

9. Describe the gravitation and pumping systems, pointing 
out the comparative advantages, and state the principa condi- 
tions and requirements to be considered and attended to in 
adopting either system, : : fq 

8. Describe briefly what are impounding, compensating, 
depositing, storage, and service reservoirs, residuum lodges, and 
collecting grounds, : f 

4, Describe the geological formations which are the best 
water-bearing strata, and explain why the flow of water is 
generally more regular through the chalk than through the clay 
formation. : y 

5. In constructing dams for impounding water, specify the 
precautions which should be adopted for security, and to render 
them impervious to water, and specify the difference between 
the forms of construction employed in this country and France. 

6. Describe some of the most approved means for forming 
filter beds, as for example at the Lambeth, York, Chelsea, and 
other waterworks, as first introduced by Mr. Simpson, C.E. ; 
specify the best materials to employ for the purpose, and explain 
whether the action is ehymical or mechanical, and what head of 
water is necessary. 


7. If employed to supply a town with water, state some of 
the adusieas conditions ohtch would guide you as to the mode 
of supply; how you would ascertain the probable amount of 
supply, the quality of the water, and the number of gallons per 
day, on the average, it would be desirable to provide for per head 
of population. : 

8. Make a free-hand sketch to illustrate the most approved 
forms for cast-iron water-pipes; describe the different means 
used for jointing pipes, pointing out the advantages or defects of 
each system. What are turned and bored joints, and specify 
when they are particularly applicable. : . 

9. In preparing a specification for cast-iron pipes, explain why 
it is desirable that large pipes should be cast perpendicularly 
with the faucet end downwards. Also as to the nature of the 
material which should be employed to cast them in, the quality 
of the metal, and the mixtures most approved; and describe 
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how the pipes should be tested to ascertain their strength, and 8 


freedom from laps, air-holes, or other imperfections. 


On Pumping-Engines, §c. : 

10. To how many atmospheres of pressure would it be de- 
sirable to test water-pipes as compared with the head of water 
to which they would be actually subjected in practice? And 
when under pressure what further test is then desirable? 

11. Illustrate with free-hand sketches, and describe the uses 
of the following, viz., bib-cocks, crutch-key cocks, spiggot and 
faucet joints, flange-joints, stand-pipes, reducing-pipes, branches 
and bends, air-vessels, scour-cocks, hydrants, sluice-valves. 

12. Calculate the number of gallons of water which a pipe, 
80 in. diameter, is capable of delivering in 24 hours, with a fall 
of 20 ft. per mile. 

13. Describe briefly the different kinds of poege and other 
contrivances for raising water; give a free-hand sketch of a 
bucket and plunger pump with its suction and delivery valves, 
and state under what circumstances centrifugal pumps are most 
applicable, : 

14, Describe the mode of ascertaining the power of pumping- 
engines required in any given case, supposing the quantity of 
water to be delivered per hour, size aud length of main, and 
difference of level between the water in pump-well and top of 
stand-pipe or service reservoir, be given. ‘ 

15. The following is a practical application of the foregoing 
question: It is required to construct pumping machinery, con- 
sisting of two engines, two pumps, and two boilers, capable 
together of forcing 50,000 gallons of water per hour through 
3600 yards of 12in. main, and into a reservoir 370 ft. above 
level of water supply. How would you determine the dimen- 
sions of the principal parts of the machinery ? 

16. Calculate head due to friction in preceding question. 

17. Having ascertained head due to friction, which, if unable 
to give the formula for, assume at 36 ft., making a total lift of 
406 ft., calcuiate the net horse power required, taking a horse 
power at 33,000 lb. raised 1 ft. high per minute. 

18. Having ascertained the net horse power, and added 
thereto 20 per cent. to obtain the indicated horse power, what 
would be the diameter of cylinder required, supposing 40 Ib. of 
steam in boiler, and an expansion, say, at half stroke, assuming 
30 1b. mean average pressure per square inch of piston during 
stroke, length of stroke being $ ft. and number of revolutions 30 
per minute? 

19. Supposing a bucket and plunger pump to be used, with 
stroke of 30 in., and 30 strokes per minute, calculate diameter 
of bucket or pump-barrel for delivering each 25,000 gallons 
pes, hegts bearing in mind that there are 277 cubic inches to a 
galon, 

20. Assuming that at the pressure of 401b. in boiler the 
relative volume of steam to water is as 640 to 1, calculate the 
number of cubic feet of water consumed per hour in each boiler. 
_ 21. Assuming that 22 square feet of heating surface of boiler 
18 required for evaporating a cubic foot of water, and that a 
Single-flued Cornish, boiler, shell 6 ft. diameter, with flue 3 ft. 





6 in. diameter, be supplied for each engine, calculate the length 
of boiler required. 

22. Make free-hand sketches and describe the rain gauge 
and hygrometer, and explain their uses for a 
23. Describe the wrought-iron tube employed by Mr. Sim 
son, C.E., for the Bristol Waterworks, for continuing the 
aqueduct across the Combe or Ravine; explain the arrange- 
ments to provide for expansion and contraction, and also to 
prevent leakage at the points of junction with the stone 

aqueduct. 

24. Give the names of standard works of reference on the 
subject of water supply, and name, as exampies, some of the 
principal works which have been executed in this country and 
abroad for the supply of cities with water. 

On Harbours, Docks, Groins, gc. 

The accompanying plan* represents a harbour, possessing con- 
siderable natural advantages, but requiring certain engineering 
works to render it suitable for the purposes of commerce and 
navigation. 

1. If professionally employed to make a report on this harbour 
as to its capabilities, and as to the works necessary to render it 
suitable for a naval station and harbour of refuge, state how you 
would proceed to make the necessary surveys, take soundings 
and reduce them to acommon datum, ascertain the nature of the 
bottom, and whether affording good anchorage, and also the 
direction of the prevailing currents, &c. 

2. It will be seen that several rivers flow into the harbour; 
describe how you would gauge them, ascertain the volume of 
water discharged, the drainage area, and the amount of solid 
matter either held for a time in solution or finally deposited. 

8. There is a tendency to silt up at the head of the harbour; 
explain the usual canse of this, and how you would avail your- 
self of back-water or tidal water to counteract this deposition, 
and describe the means adopted for this purpose by Smeaton, at 
Ramsgate, or any other well-known example. 

4. Should it appear on investigation that in particular states 
of the wind or tide additional shelter is required in the outer 
harbour, mark on chart the position where you would recom- 
mend a breakwater to effect this object ; give a cross section of 
it, showing sea slope or face, and specify how you would make 
the foundations, and the character of the masonry you would 
recommend for the purpose. Explain the nature of ‘ pierre 
perdue” foundations. 

5. Specify the character of the lime you would employ for the 
submarine portion of the work; and in the event of not being 
able to obtain, conveniently, natural hydraulic lime, explain how 
artificial hydraulic lime could be produced according to the 
experiments of Sir Charles Pasley and M. Vicat; describe the 
chemical difference between ordinary and hydraulic lime. In 
what time should good hydraulic lime set and harden? 

6. If found necessary to remove some of the rocks in the 
harbour, dangerous to the navigation, describe the different 
means employed for the purpose, and if too large to be dealt 
with in this way, make a free-hand sketch of a simple form of 
beacon. If required to lay down permanent moorings, describe 
the Mitchell and mushroom anchor, and other forms in use. 

7. One of the first requirements will be the formation of docks, 
quays, and landing stages. Mark on accompanying map where 
you would place them, showing position of locks and entrance 
ates. 

8. It frequently occurs, as along the south-east coast of 
England, that there is a movement of shingles, sand, or other 
inaterial, which deposits itself at the entrance of harbours, and 
proves most detrimental; describe some of the means employed 
to arrest this, and explain the use of wave-traps and beaching 
basins, and give some examples. 

9. It will also be necessary to establish lighthouses and 
beacons. Mark on the map the position you would place them 
in; state the chief conditions which would guide you as to the 
height of lighthouse, aud the nature of the lights you would 
employ, whether fixed, revolving, coloured, or with flashes at 
intervals. 

10. If a landing-stage should be required, give a free-hand 
sketch of a simple form of one, and describe those at Liverpool, 
or any other well-known or important examples. 

11. Having laid out the breakwater aud other works included 
in the foregoing questions, point out what you consider will be 
the probable effect (if any) in altering the existing conditions of 
the harbour as to the currents and the deposition of mud and 
silt, or other material, &c., &c. 

12. The railway commissioners recommended in their report 
that a railway should be carried over Garinish Island and across 
the harbour at the narrow entrance by a viaduct, where there is 
60 ft. of water. Point out the engineering difficulties and dis- 
advantages of such a line, and mark on map where you consider 
the best route for a railway, making the embankment subser- 
vient for docks and other purposes. 

13. Give the names of standard works of reference and reports 
on the subject of harbour engineering, and the names of some of 
the engineers who have specially distinguished themselves in 
this most important branch of the profession. 


On Lighthouses, Piers, and Miscellaneous Subjects. 

1, The accompanyingt design represents a simple form of 
lighthouse, 60 ft. in height, suitable in cases where building 
materials are deficient, skilled labour expensive or not obtain- 
able, or where there is a difficulty in forming foundations. It 
is intended to erect this structure on a sand bank, and found it 
on Mitchell’s screw piles. Describe how you would get the 
piles into position, what depth it would be desirable to go to in 
sand or alluvial deposit, the size of pile, and diameter of screw. 
Make free-hand sketches of the piles, screw, braces, &c., show- 
ing the means of securing the work together. Give an ap- 
proximate estimate of the cost of such a structure, exclusive of 
lantern, and name some successful examples of structures of 
this character which have been erected either in this country or 
abroad. 

2. The accompanying designt represents a simple form of iron 
pier with T head, suitable in cases where there is a difficulty in 





* A chart of the upper part of Bantry Bay, with Glengarriff 
Harbour, accompanied this question. 

t A sketch of an iron screw-pile lighthouse accompanied this 
question. 


+ A sketch of a screw-pile pier accompanied this question, 
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obtaining a good foundation for structures of the ordinary 
character, or where suitable building materials or skilled labour 
cannot easily be obtained. Make free-hand sketches to illustrate 
the details of the work. Describe the form and material of the 
screw, the mode of manufacturing solid iron piles, the means of 
getting them into position, what batter it would be desirable to 
give, and the mode of bracing together the beams, girders, and 
other parts of the work. 

3. What are the comparative advantages of the hollow cast- 
iron pile and the solid wrought-iron pile? Explain the mode 
usually adopted for getting the former into position. 

4, Give the names of any important examples of structures 
of this kind which have been erected either in this country or 
in India. 

5. Describe the effect of sea water on iron, and specify what 
—- should be taken as a prevention to injury. 

. Describe and make free-hand sketches of the following 
forms of wrought-iron girders—the Trellis, the Warren, the 
Tubular, and the Brunel girder. Specify which form would be 
most desirable for India, taking into consideration expense of 
carriage, facility of erection, or where skilled labour was either 
expensive or difficult to obtain, and describe which of the above 
forms require staging to get them into position, and what forms 
can, under certain conditions, be erected without staging. 

7. Describe and make free-hand illustrations of some of the 
most ——— modes for scarfing and trussing timber. 

8. Name the different kinds of stone employed in building 
under the following heads, viz., Siliceous, Argillaceous, Cal- 
careous, Stratified, and Unstratified. 

9. Describe with free-hand illustration the means adopted in 
the main sewers for the drainage of London to provide for storm 
water, and to prevent sewers from blowing up. 

10. Describe and make free-hand illustration of the weirs 
= at the Manchester Waterworks to separate the storm 
and turbid water from that suited for the town supply. 

11. Illustrate with free-hand sketches and give the meanin 
of the following terms: Facing Point, Falling Point, Blin 
Siding, Back Shunt, Chock Block; and state what are the ob- 
jections to facing points. 

12. Photography, for the purpose of making “ Photographic 
Reports,” to illustrate the progress of works, copying drawings, 
&c., is most valuable for engineering purposes, especially in 
India; attention is therefore directed to the subject. State if 
you are able to use Photography for this purpose. 

Norg.—On the present occasion I have specially directed 
attention to the subject of water supply and harbour engineer- 
ing, two of the most important but at the same time difficult 
branches of the profession, and which are yearly becoming more 
necessary in India, only a few of the principal cities being at 
present supplied with water; much, therefore, remains to be 
done in this way. Whilst, as regards harbour engineering, a 
wide field presents itself, as India, considering her extensive 
seaboard, is very deficient in natural harbours. I would, there- 
fore, suggest these subjects as being deserving of especial atten- 
tion. 

The President of the Institution of Civil Engineers in his 

recent admirable address has truly remarked that “ The dock 
and harbour engineer requires the general and much of the 
special knowledge of the railway engineer, such as that which 
belongs to railways and tramways, and warehouses for goods; 
and to this he must add a vast amount of other special know- 
ledge not required by the railway engineer. 

“For example, he must understand the laws which govern 
the ebb and flow of the tides, the rise and fall and time of high 
and low water; and he must have a knowledge of marine sur- 
veying, or the best means of ascertaining the set and speed of 
currents, and their tendency to increase depth of water by scour, 
or to diminish it by silting; he must also know, in the case of 
docks, what kind and extent of entrance accommodation to pro- 
vide, whether the general plan should comprise only a simple 
lock, or be combined with a half-tide basin; whether single or 
double gates should be used; and whether it would be necessary 
to have a tidal basin or a recessed space, or both. 

“The nature of the trade to be accommodated in the pro- 
posed docks must also be carefully ascertained, in order to pro- 
vide a proper proportion of quay space and water space, and 
proper width of quays, warehouses for bonding or for goods to 
be deposited, sheds for temporary protection, entrance for barges 
into warehouses from the docks, graving docks, and workshops, 
with mechanical appliances for gates, sluices, and pumping; 
and for shipping or discharging minerals or goods. 

“He may have to deal with solid foundation, and enjoy a 
facility of procuring suitable materials for construetion, as at 
Liverpool; or he may have the bad foundations of Hull and 
other places, where alluvial silt of great depth has accumulated. 
It may be that good sound stone is too costly for the mass of 
his work, and that he must resort to brickwork, or rubble stone- 
work, or concrete, or to a combination of all three; but in 
determining such questions it is impossible that anything but 
previous experience and habits of careful investigation will en- 
able an engineer to arrive at the best decision. For it is not 
enough that his work should be solid, permanent, and safe, but 
it should be rendered so at the smallest possible cost. 

“The dock and harbour engineer is also required to report 
upon, and toconstruct, harbours of refuge, piers, landing stages, 
lighthouses, forts, canals and their appliances, river improve- 
ments, and many cther hydraulic works; and, in short, of this 
branch of engineering it may be truly said that questions are 
continually arising which require special study and mechanical 
invention to a greater extent than in almost any other branch 
of the profession.” 

On Surveying. 
LigvTENANT-CotoneL C. D. Newmancn, R.E., Examiner. 

1. Describe the course of instruction in surveying which you 
have undergone. What surveys or levelling operations have 
you been employed upon? Produce any finished drawings or 
survey plans, bond fide of your own execution, with certificate, 
stating whether plotted from your own surveys or otherwise. 

2. The Gunter’s chain is 66 ft. long—why? What is the 
length of a link of the Gunter’s chain in yards, in feet, and in 
inches ? 

3. A survey being plotted and laid down to a scale of 6in. to 





1 statute mile, what proportion does that plan bear, both lineally 
and superficially, te the actual size of the ground? 
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4. Describe the mode of using a plane table, and state under 
what circumstances you would employ it. 

5. What is the use of a triangulation, and in what manner is 
it carried out? Illustrate, by a diagram, how, when the mea- 
sured hase is unavoidably short, the sides of the principal 
triangles may be made rapidly to increase, without admitting 
any ill-conditioned triangles. 

6. Describe the process of taking a round of horizontal angles 
with the theodolite, supposing it to be in correct adjustment, 
giving the reasons for using two verniers, and for making 60° 
and 120° zero points. Point out the particular advantages or 
disadvantages of a tower, a spire, or a tree, as trigonometrical 
station. 

7. Suppose that P is the centre of a station where it is not 
possible to place the theodolite, Sa satellite at 20 ft. distance, 
A and B other stations from which P has been observed, 63° 30’ 
and 92° 15’ the angles PSA and PSB respectively, and P A, 
P B, 5000 and 6000 ft. approximately ascertained, what will be 
the true value of the angle A P B? 

8. Explain the principle upon which inaccessible heights and 
distances are measured in the field by the aid of the pocket 
sectant, as illustrated in the following examples: 

(1.) In order to obtain the breadth, A B, of a river, I set off 
the angle A BC a right angle, and from C, 50 yards 
from B, I found AC B 26° 34’; on BC produced I 
found another station, D, 100 yards from C, where 
AC B was 7° 8’; the scale of tangents correspond- 
ing to these angles gave the numbers 2 and 8 respec- 
tively ; find the distance A B. 

(2.) From a point A ona horizontal plane the angle of 
elevation of a hill was 7° 8’; upon approaching it 
1000 ft. the angle was 14° 2’, The tangents cor- 
responding to these angles are 8 and 4 respectively 
taken from the divisor tables. Find the height of 
the hill above the horizontal plain. 

9. Find by construction the relative position of a point X, 
when AX B=19, B XC =25°, ABC=160°, A B=800 ft., 
BC=1100 ft., and state the distances A X and C X. 

10, The measured @tance between A and B was found to be 
956 links; the reciprocal angles of elevation and depression were 
2° 4’ and 2° 7’; the horizontal readings +-2' and +3'. The chain 
was 66.21 ft. in length. Required, the horizontal and vertical 
distances in feet between A and B. 


Examination in Surveying. 

Examiner, Licut.-Covongt C. D. Newmarcn, R.E. 

1, Accompanying® is a traverse survey of a plot of ground 
near Shooter's Hill. All the angles, bearings, and measure- 
ments are recorded on the plan, From the data thus given 
cumpile a “ Field Book,” in the form and manner in which such 
observations are usually recorded when surveying in the field. 
The object of this question is to test your ability to keep a field 
book so far as that can be tested otherwise than in the field. 
You will therefore regard the plan as a piece of country, on the 
survey of which .you are supposed to be engaged, and proceed 
to book your observations accordingly, just as you would do if 
actually in the field. 

2. The accompanyingf lithographed map represents the Lakes 
of Killarney, and portions of the counties of Kerry and Cork in 
their vicinity. You are requested to consider this as a tract of 
country on the survey of which you are proposed to be employed 
more especially with reference to the selection of the proposed 
new line of railway to Kenmare. 

State in what manner you would proceed to execute such a 
survey, firstly, with reference to the production of such a map 
as you nowsee; and further, with reference to the more detailed 
surveys necessary for the selection and demarcation of the pro- 
posed new line of railroad. 

The accuracy of the survey is supposed to be checked by the 
positions of the principal points being determined trigonometri- 
cally. You will accordingly select your own base line, and 
suitable trigonometrical stations, 

The plan may be drawn over in any way that you think 
proper in illustration of your proposed mode of procedure; and 
the following poiuts should be attended to: 

A. Show, by a thick red line, the position of the proposed 
base; and, by thin red lines, the proposed system of 
triangulation. 

B. Compute, as accurately as the scale will admit, the 
length of the proposed new line of railway. 

C. Colour in the road, rivers, lakes, sea, &c., shown on the 

plan, finishing off the map neatly. 

». Compute the area of water embraced by the larger lake, 
or Lough Leane. 

. Sketch in, on a separate piece of paper, and on an en- 
larged scale, the group of hills in the vicinity of 
Mangerton Mouniain, This should be done as a 
free-hand sketch, and may be executed either with 
the pen or the brush, and is merely required in 
illustration of your capability of doing such work. 
F, Explain how, in practice, you would obtain the de- 

lineation of such hills, contouring being supposed, 
in this instance, to be considered as an unnecessarily 
expensive process; detail the process of sketcliing 
in ground in the field, and state what are the 
=v previous preliminary checks upon the 
work, 

Nore.—A portion of the afternoon sitting will be devoted to the 
examination of some of the candicates in the practical use and 
adjustment of instruments. 

Questions on Levelling and Practical Surveying. 

Examiner, Licut.-Covoxsn C. D, Newmarcu, R.E. 

1. When are two points on the surface of the earth said to be 
on the same level? What instruments are used in levelling ? 

2. What is the effect of the curvature of the earth on the 
apparent place of any object? Prove that two-thirds of the 
square of the distance, in miles, is the amount, in feet, of the 
correction for curvature. 

3. What do you understand by refraction, and how do you 





= 





* A transverse survey of Shooter's Hill accompanied this ques- 
tion, 


t A map of the Lakes of Killarney accompanied this question. 





explain the law in optics on which the effect of refraction de- 
pends? How do you ascertain the amount of refraction at any 
time when the atmosphere is in an abnormal condition ? 

4. Suppose that in running a section line up a very flat slope, 
the levelling staves are placed as far apart as will allow of dis- 
tinct vision, what will be the result on the height, omitting cur- 
vature and refraction ? 

5. At a horizontal distance of 8000 yards, the vertical angle 
observed with.a theodolite, 5 ft. high, to the top of a tower, was 
2°6’. The tower was 150 ft. high, and the observer's position 
260 ft. above the sea level. What was the height of the foot of 
the tower above the sea, curvature and refraction being taken as 
usual ? 

6. How do you trace contour lines upon the ground with a 
spirit level or tieodolite, when required to be marked out with 
great accuracy? At what vertical distance apart may contour 
lines most usefully be applied, according to the scale of the plan, 
the nature of the country, and the purpose for which they are 
required ? 

7. Explain the mode of ascertaining the longitude of any point 

by the occultation of Jupiter’s satellites, or by a lunar observa- 
tion. 
8. The apparent time, by observation at A, was lam. A 
chronometer, 10 minutes fast for Greenwich, showed 8 hours 
20 minntes a.m. The equation of time was 16 minutes, mean 
time being before apparent time. Find the longitude of A. 

9. Explain the meaning of the term cireum-meridian altitudes, 
and show how such observations are applied to finding the lati- 
tude. 

10. A star's zenith distance was 68° on the meridian, its north 
declination 60°; the observer south of the star, but north of the 
equator, and the allowance for refraction 1’. Find the lati- 
tude. 

11. In order to lay down a magnetic meridian line upon a 
plan, what observations are necessary to be taken upon the 
ground, and how is it laid down? How can you, at certain 
times, by means of the sun’s amplitude, ascertain the variation 
of the compass ? 

12. Explain how you would ascertain the height of a hill by 
means of boiling water, in the absence of any table of values. 

13. Describe the different methods of marking out curves on 
the ground, when the radii are supposed to be of considerable 
length, as in the case of canals, &c. 


Examination in Plotting and Plan Drawing. 
Examiner, Licut.-Cotonet C. D, Newmarcu, R.E. 

1. Accompanying* is a lithographed Field Book, comprising 
the details of the traverse survey of a road in the vicinity of the 
Great Northern Railway. The measurements are given in feet. 
You are required to plot it on a scale of 2 chains to an inch. On 
this scale the plan will work into the general dimensiors of 
18 in. by 12in. It will be as well to commence your plot to- 
wards the upper right-hand corner of the paper. 

Finish off the plan neatly, colouring in the roads, houses, &c., 
and showing the traverse lines in red on the plan. Put in the 
meridian line from the compass observation taken at the first 
station. Printas a heading the words “ Traverse Survey of the 
road through Andover, near the Great Northern Railway, 
plotted by (name).” 

2. The fullowing Field Book exhibits a line of levels taken for 
the construction of an embankment to protect low land against 
inundation. The crest of the embankment is to be raised 4 ft. 
above the highest known rise of the flood waters; its exterior 
slope to be two to one, and interior slope one to one; the breadth 
of the embankment at top to be 10 ft. 

You are required to plot a longitudinal section, shawing thereon 
the proposed level of the embankment, as also the flood level. 
Also to plot a transverse section of the embankment at its highest 
point. he horizontal seale of the sections to be 100 ft. to an 
inch, and the vertical scale 10 ft. to an inch. The height to 
which the embankment will require to be raised to be marked 
on the section at every 50 ft. 

Frevp Book or LEVELS. 
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Nors.—A portion of the afternoon sitting will be devoted to the 
examination, in the Practical Use and Adjustment of Instru- 
ments, of such of the Candidates as there may not have been 
time so to examine on the previous day. 








Inpran Rartway Marteriats.—The shipment of railway 
materials and stores to British India ap to have com- 
menced in 1853. In that year the value of this description of 
shipments was 29,3632.; in 1854, 34,113/.; in 1855, 20,8322; 
in 1856, 347,2332.; in 1857, 950,9672.; in 1858, 989,5522.; in 
1859, 1,233,5782; in 1860, 1,706,002/.; in 1861, 1,903,3042 ; 
in 1862, 1,509,580/, ; in 1863, 1,165,852; in 1864, 1,267,2402 ; 
and in 1865, 685,6321. 





* A lithographed fleld-book accompanied this question. 
t Reading of flood level at this point. 





LOCAL TOPOGRAPHICAL INDICATOR. 


Ar the recent meeting of the British Association at Dundee, 
Mr. J. V. N. Bazalgette read a paper, under the above title, on 
an instrument invented by him for the purpose of supplying 
reliable topographical information. His local indicators should 
be placed upon summits which are periodically visited by 
tourists. The local indicator would consist of a circular table 
of stone or metal engraved with radial lines pointing in the 
direction of any object of interest. Upon the line would be en- 
graved the name of the object, its distance from the point of 
view, and in the case of mountains, their correct height above 
the sea. A table of three feet in diameter would be sufficiently 
large to embrace a district of thirty miles in radius, which would 
generally be found sufficient. To facilitate reference, concentric 
lines representing distances of five miles would be engraved 
upon the table, within which circles the names of places at such 
distances would appear. Upon an outer circle tha names, 
directions, and distances of large cities, cathedrals, dockyards, 
headlands, and other objects of interest, beyond the thirty-mile 
circle would be shown. In the centre of the table may be placed a 
telescope, with an indicating hand, arranged so that on placing the 
hand in the direction of any object, the object itself, if within the 
range of sight, would be brouglit within the field of the telescope. 
The table would be removable, unless in cases where it might be 
deeméd advisable to cover in the table with a light ornamental 
building, which would also serve as a shelter for visitors. 
Arrangements are now being made by the author for the erection 
of a local indicator with a telescope and light ornamental shelter 
upon the summit of the Malvern Beacon Hill, in Worcestershire, 
A smaller and less complicated form of indicator would be 
found useful in open places in large towns—the direction and 
distances to churches, railway stations, theatres, &c., being 
given. The tops of letter pillar-boxes being provided with such 
information would assist strangers, and even residents, as to 
distances and cab fares. 








THE WATERWITCH, VIPER, AND VIXEN. 
To THE Eprror oF ENGINEERING. 

Srr,—Your correspondent, “W. B.,” declines to make for 
himself the comparative analysis I suggested to him between 
the performance of the Waterwitch and that of the single-screw 
frigate, the Royal Alfred. I shall be happy to send him the 
heads of it, if he would like to see the result it leads to, though 
I promise him it will sadly derange the assumptions and reason- 
ing of his last letter; but it is a thankless task, albeit in the 
cause of simple truth, to multiply arguments in support of the 
anpalatable conclusion I have already been constrained to arrive 
at in various ways, that the useful effect obtained by the Water- 
witch is only somewhere about 18 per cent. 

I would, however, now recommend to his notice another test, 
direct instead of comparative. which, with sufficiently exact ex- 
perimental data, will be conclusive, and place the matter beyond 
the reach of further argument. 

Let him ascertain, upon accurate and reliable experimental 
authority, the velocity of discharge at the mouth of the nozzles. 
The weight of water (W) discharged per second will then be 
known; and this, multiplied by the excess of the velocity of 
discharge over that of the vessel, in feet per second, and divided 
by 32.2, will give the vessel’s resistance (R). Multiply R by 
the vessel's rate, in feet per second, aud divide by 550; the re- 
sult is the horse power utilised. Lastly, divide this by the 
gross or indicated engine power, and multiply by 100; the re- 
sult is the useful effect per cent. for propulsion. 

There is no room here for extraneous and irrelevant disquisi- 
tion on the good or bad qualities of the vessel’s lines. The pro- 
cess is simple, straightforward, and clear, and, what is still 
— the purpose, altogether independent of the shape of the 
vessel. 

This is the test I first applied (see The Engineer for Novem- 
ber 9, 1866), and it is as infallible as the laws of motion can 
make it. Not ashred of an argument, as far as I know, has 
been or can be advanced against it. The only uncertainty, from 
first to last, has been about the actual velocity of discharge. 
Again and again I have urged the importance of ascertaining 
this element authoritatively from experiment; and I am not 
without hope that it may yet be satisfactorily settled at some 
future trial. Only one effort that I am aware of has been made 
in this direction, and it gave a result obviously too low, and 
against the efficiency of the vessel. 

The almost querulous complaint, conveyed in the form of an 
interrogation in the last paragraph of “ W. B.'s” letter, is not 
merited at least by me. I believe in the many very great ad- 
vantages of hydraulic propulsion; and no one would rejoice 
more than myself to see it practically utilised, howsoever and by 
whomsoever; but I cannot blind my eyes to the results so far 
accomplished with the Waterwitch. 3 

f * W. B.” can propose any method of effectually serving 
the cause of hydraulic propulsion other than that of “ starting 
from the point that the new propeller gives out something more 
than 50 per cent. of the power employed,” which no sane person 
could think of doing, I will gladly take it up, and do all 1 canto 
promote it by hearty co-operation. The moderate iimit I have 
contended for, as attainable only under the most favourable con- 
ditions, is 45 per cent., much better than the worst examples of 
the screw, but worse than the best. d ; 

The whole question of the efficiency of screw-propulsion, with 
its apparent anomalies (for they are only apparent), under 
different forms of application and for different forms of vessel, is 
too wide and important to be dealt with in a short letter. Itis 
intimately bound up with the true theory of resistances, which 
I hope shortly to enter into fully. For the or it is enough 
to say that in the worst examples of vessel, as the Viper and 
Vixen, it gives an apparent efficiency little better than that of 
the Waterwitch ; in better examples, as the Plover, an efficiency 
nearly double; in the best, as the Royal Alfred, probably some- 


thing like threefold. 
J. A. L. Amey. 


8, Residentiary Houses, St. Paul's, London, 
September 9, 1867. 
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ON THE BIRMINGHAM WIRE GAUGE.* 
By Mr. Latimer Car. 

Tue Birmingham wire gauge is a scale of numbers 
extensively employed, both in this country and abroad, 
to designate a set of arbitrary sizes of wire varying 
from about half an inch down to the smallest sizes 
usuallydrawn. —- 

The origin of this system and the date when it was 
introduced appear to be unknown, and as there is no 
authorised standard in existence, it happens that a great 
number of gauges have come into extensive practical 
use under the common name of the Birmingham wire 
gauge, but which differ from each other to a most 
serious extent, 

A table is subjoined containing the sizes in decimal 
parts of an inch of twelve different wire gauges collected 
from various sources, and it is probable that many 
others might be found. The difference in weight of 
wires of the same denomination, according to different 
tables, amounts frequently to 10, 15, and even to 20 
per cent. and upwards, and this among gauges which 
are in extensive daily use. The author has, in fact, 
recently been concerned in a contract in which the 
choice of one or other of two so-called Birmingham wire 
gauges, in equally common use and of equal authen- 
ticity, would make a differeuce of more than 8000/. to 
the contractor. 

This discrepancy of gauge has not escaped the atten- 
tion of practical men. In 1857, Mr. Joseph Whitworth, 
at a meeting of the Institution of Mechanical Engineers 
of Manchester, proposed the adoption of a wire gauge 
in which the number of each size corresponded to its 
diameter in thousandths of an inch; for example, a 


* Paper read before the British Association at Dundee. 





wire .095 inch in diameter would be called No. 95, and 
8 


0 on. 
In 1858, Mr. James Cocker, of Liverpool, proposed to 
introduce a new Birmingham wire-gauge, closely ap- 
proximating to the gauges in ordinary use, but with 
some of the more glaring irregularities smoothed over, 
so as to render the gauge more regular in its gradations; 
he also introduced a very convenient instrument for 
measuring the sizes of wire in thousandths of an inch, 
which bears his name, and which has proved a great 
convenience to practical men; he also employed the 
word “mil,” as signifying the thousandth part of an 
inch, an innovation which has been also found of ex- 
treme convenience in practice. 

Before making any suggestions for obviating the in- 
convenience arising from the great confusion among the 
gauges in common use, I would remark that I agree 
with others in entirely approving of the system of 
measurement in decimal tions of an inch, and I 
employ this system in my own practice; there is, how- 
ever, so much practical convenience in the use of a 
limited number of gauges, which become familiarised 
to the memory and to the eye, and the system is in such 
universal adoption throughout the world, that I see no 
hope or prospect of its abolition. 

Under these circumstances it would appear desirable 
to bring into use one standard wire-gauge, approximating 
as closely as possible to the present wire-gauges, and 
sufficiently so to render it possible to make the present 
numbers still available, but formed on a systematic plan, 
and introduced with sufficient authority to ensure its 
universal reception. 

I am of opinion that if the British Association would 
appoint a committee to investigate and report upon the 
subject, and were to issue a gauge undcr their anthority, 
and bearing the title of the “ British Association Gauge,” 





or “ British Gauge,” that they would confer a great boon 
on the commercial community, and that the gauge re- 
commended by them would soon obtain universal 
adoption. 

I have been unable to ascertain which of the gauges 
given in the subjoined Table is entitled to the greatest 
authority, but I am inclined to attribute greater weight 
to that given in page 1013 of Mr. Holtzapffel’s book on 
turning, both on account of his known accuracy and 
the early date at which his measurements were made. 

I have investigated some of the gauges with a view 
to discover the basis on which they were originally 
formed. The irregularities in gradation are very great, 
but when plotted they gave a curve approximating to a 
logarithmic curve, such as would be formed by the 
constant addition of 10 or 12 per cent. to the diameter 
of each preceding size. 

Upon the whole, I am inclined to think it probable 
that the original gauge was formed by taking as its 
basis ,No. 16 bell-wire, having a diameter of , of an 
inch, and that each succeeding size up to No. 1 was 
formed by successive additions of 25 per cent. to the 
weight, this would be equivalent to successive incre- 
ments of 11.8 per cent. to the diameters, and would give 
a logarithmic curve, which can be extended indefinitely 
in either direction. 

I subjoin a column showing the diameters and sec- 
tional areas of wires of the various sizes formed on this 
basis—that is to say, by constant increments of 25 per 
cent. in sectional area or weight, and it will be found to 
approximate so closely to the Birmingham wire-gauges 
at present in use, that it might be substituted for them 
without much inconvenience, and I feel confident that 
if such a gauge were issued under the name and sanction 
of the British Association it would speedily obtain 
universal adoption. 






































TABLE SHOWING SOME OF THE VARIATIONS EXISTING IN THE WIRE GAUGE, AS GIVEN BY DIFFERENT AUTHORITIES. 
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Frencn Rarways.—It appears that between July 1, 1866, 
and June 30, 1867, new railways were brought into operation in 
France to the extent of 6584 miles. The increase in the 
average distance worked in the year ending June 30, 1867, was 
5915 miles, as compared with the immediatel preceding 
twelve months. The earnings of all the French lines in the 
first six months of 1867 were 11,971,8641., showing an increase 
< hens as compared with the corresponding six months 


Turmy anp Savona Rartway.—It is reported that the 
works of this line will shortly be resumed. This result is 
attributed to an arrangement concluded between the company 
and the Upper Italy Railway Company. 





AmerRIcAN Steam Snrprinc.—The American company 
known as the Pacific Mail Company, in obtaining a con- 
tract from the Federal Government for the establishment of a 
line of steamers between San Francisco, Japan, and China, 
engaged to cause its steamers to stop monthly at Honolulu, so 
as to establish a regular communication between California and 
the Sandwich Islands. The Pacific Mail Company, however, 
on the plea that this arrangement diverted its steamers too 
much from their route for Japan, has obtained from the United 
States Congress a dispensation from its obligation; and a new 
contract, approved by the American legislature, has been con- 
cluded with the California, Oregon, and Mexican Steamship 
Company, which engages, in consideration of an annual sub- 








vention of '15,0002, to carry mannan to Honolulu 
and to make twelve voyages annually to the Sandwich 
a during a period of ten years, dating from January 1, 
1868. 

Ayoruer Steam Linz.—A new line of steamers has just 
been inaugurated between Buenos Ayres, Montevideo, Rio de 
Janeiro, Gibraltar, and Marseilles. 

Pusiic Works in TurKey.—There is a good deal of talk 
just now of public works in Turkey.—A concession of a railway 
from Belgrade to Constantinople is under consideration, and the 
construction of roads in Roumelia and Anatolia is also proposed. 
A Franco-Belgian Company is said to be assured a contract 
for docks at, Constantinople. 
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ON MACHINERY FOR THE PREPARING AND 
SPINNING OF COTTON.* 
By Mr. Joun Pratt, of Oldham. 
(Continued from page 222.) 

Carding.—In the carding process the felted fleece de- 
livered by the lap-machine of the scutcher, with its fibres 
crossed in all directions, is combed out a great number of 
times so as to straighten the fibres; and the light impurities 
still adhering to it are taken out, such as short fibres and 
bits of the moss-like covering of the seeds, which if 
allowed to remain in the sliver produced by this operation 
would give a roughness to the yarn. For making coarse 
yarns one carding process only is employed; but for finer 
yarns the fleece is first passed through a “ breaker ” carding 
engine, which performs the first rough carding, and the 
slivers delivered by this are then “ doubled” by laying to- 
gether a large number of slivers, side by side and over- 
lapping one another, into a new fleece, so as to obtain suffi- 
cient thickness and breadth of material to allow of a further 
carding ; and the lap formed of this new fleece is then fed 
into a second or “finisher” carding engine. As many as 
96 slivers from the breaker card, each drawn out of a 
separate can, are laid together by the doubling machine 
into a single fleece for the supply of the finisher, in order 
that the mixing of the cotton may be more thoroughly 
effected, and more perfect uniformity ensured in the sliver 
delivered by the finisher. For the finest qualities of yarn 
the finisher card is itself used as a breaker, and the sliver 
delivered by it is afterwards combed by a combing ma- 
chine. 

The roller and clearer carding machine employed at/the 
present time as a breaker card for performing the hrst 
carding of the fleece is shown in section in Fig. 7, page 252; 
and consists of a main carding cylinder, A, round which 
are arranged a series of pairs of carding rollers or 
“ workers,” B B, and clearing rollers or “strippers,” C C. 
The surfaces of all these are covered with cards, and they 
are made to revolve so close together as to allow the tips 
of the card teeth just to clear one another. The cards are 
a kind of wire brush with inclined teeth, as shown full 
size in Fig. 9, and are made of staples, D, of fine steel or 
iron wire, each about jin. long and , in. wide, with a 
side bend in the middle of their length. These are fixed 
close together into a strip of webbing about 14 in. wide, 
which is wound tight round the cylindrical rollers in a 
continuous spiral, keeping the staples pressed home in the 
cloth by the surface of the cylinder, so that they have an 
elastic firmness which keeps their points up to the work. 

The working width of the machine is about 40 in. on the 
card teeth, corresponding with the breadth of the fleece in 
the lap, E, by which the carding engine is fed. The un- 
lapping of the fleece is performed by the rollers, F, on 
which the lap rests, and the fleece is theri drawn forwards 
under the feed roller, G, and delivered to the taker-in 
roller, H, revolving in the direction of the arrow. At this 
point the carding or combing action commences, the fleece 
being held by the feed roller, G, travelling at the slow 
speed of only about }ft. of surface per minute, while the 
taker-in, H, runs much faster, at about 800 ft. per minute 
surface speed; and the carding teeth on the taker-in being 
bent forwards in the direction of motion, the points of the 
teeth strike down into the fleece held by the feed roller, and 
comb out the fibres, while the impurities separated, fall to 
the ground. The fibrous tufts of cotton are carried round 
on the underside of the taker-in to the main carding cylin- 
der, A, which revolves in the same surface direction with a 
speed of about 1600 ft. per minute. The teeth of the card- 
ing cylinder being bent forwards in the direction of motion 
sweep off the cotton from the taker-in teeth inclined in the 
same direction, but running at only half the speed, and 
carry it forwards to the dirt roller, J, the teeth of which 
face those of the carding cylinder, and travel with a very 
slow motion of only about 16 ft. per minute. The dirt 
roller thus assists in combing out the fibres, and holds in 
the interstices of its wires any impurities that it receives 
from the cotton, which are carried forwards and stripped 
from it by a vibrating comb, so that they acccumulate in a 
roll on the upper surface of the dirt roller, to be taken away 
by hand at intervals. 

The carding cylinder then carries the cotton forwards to 
the several pairs of workers and strippers, one of which is 
shown to a larger scale in Fig 8; and at each pair in suc- 
cession the fibres undergo a further combing out and 
straightening. The motion of the teeth of all these pairs 
of rollers is in the same direction as that of the adjacent 
teeth on the main carding cylinder, as shown by the arrows 
in Fig. 8, but at a much lower speed; and the teeth of the 
strippers, C, are inclined forwards in the direction of 
motion, while those of the wo.kers, B, are set the opposite 
way, so as to present the points of the teeth facing those on 
the carding cylinder, A. The cotton on the carding cylin- 
der is therefore carried past the stripper, C, without being 
caught by its teeth, and is caught upon the teeth of the 
worker, B, running at only about 20 ft. per minute, so that 
a combing action for straightening the fibres and dividing 
the tufts of cotton is obtained by the access of speed in 
the carding cylinder running at the high velocity of 
1600 ft. per minute. All fibres failing to pass the worker, 
B, are carried round upon its teeth to the stripper, C, 
which runs at a surface speed of about 400 ft. per minute, 
being thus intermediate in speed between the slow worker, 
B, and the quick carding cylinder, A; the teeth of the 


stripper therefore sweep off the cotton from the worker, and 
are themselves stripped in the same way by the carding 
cylinder running at the higher speed. After passing the six 
pairs of workers and strippers, the fleece of straightened 
fibres is taken off in a continuous sheet from the carding 
cylinder, A, by the doffer, K, the teeth of which face those 
of the cylinder and move in the same direction, but at a 
much slower speed of only about 65 ft. per minute; the 
fleece thus receives a further straightening and stretching 
in quitting the carding cylinder, and is carried round on the 
underside of the doffer to the vibrating comb, I, which 
describes a short arc of 1} in. vertical motion, and is driven 
by balanced cranks at about 800 double vibrations per 
minute. This comb strips the fleece from the face of the 
doffer in its down stroke and clears itself in rising ; and the 
thin fleece, of the full width of the machine, 40 in., is then 
gathered in by lateral guides to a width of 6 in., and finally 
into a smooth bell-mouthed round funnel, L, having a hole 
only }in. diameter, through which the contracted ribbon or 
sliver is drawn by the two pairs of drawing rollers, M, the 
second pair running one-half faster than the first, whence it 
passes to the coiler, N, and can, O. 

The coiler consists of a revolving plate, N, having an 
eccentric aperture, through which the sliver is passed from 
the pair of rollers, P, above the plate, so that it is delivered 
into the can in circular coils. The can, O, however, is also 
made to revolve with a slow motion in the opposite direc- 
tion to the coiler, and the centre line of the coiler, N, is 
eccentric to the axis of the can, whereby the sliver delivered 
from the coiler describes a succession of hypocycloid curves 
in the can, the circles of sliver being laid into the can so 
that the outsides of the coils touch the inside of the can. 
The sliver thus forms coils continually crossing one another, 
so that the can is filled up solid throughout, and when taken 
to the doubling-frame, the coils of sliver come out again 
without adhering to one another. 

The flat carding machine employed at the present time as 
a finisher card for performing the second carding operation, 
is shown in Fig. 10, page 253 ; and consists of a main card- 
ing cylinder, A, as in the breaker card; but the pairs of 
workers and strippers employed in the first carding are here 
replaced by a series of flat cards, D D, connected together 
by links, so as to form an endless travelling lattice. The 
lap, E, formed of a number of slivers from the breaker card 
laid together into a fleece by the doubling-machine, is sup- 
plied to the carding cylinder, A, by the feed-roller, G, and 
taker-in, H, in the same way as in the breaker-card ; and 
the carding cylinder, A, is driven at the same speed of about 
1600 ft. of surface per minute. A single worker, B, called 
the fancy roller, with a stripper, C, is placed immediately 
beyond the taker-in, H., running in the same direction as 
the adjacent surface of the carding cylinder, A ; but in this 
case the teeth of the fancy roller, B, are bent forwards in 
the direction of motion, and it therefore requires to be driven 
at a higher velocity than the carding cylinder, and has 
accordingly a surface speed of 2000 ft. per minute. It thus 
seizes the cotton from off the teeth of the main carding 
cylinder, A, and throws it against the teeth of the stripper, 
C, facing those of the fancy roller; and the fibres having 
thus been subjected to a preliminary carding are again 
swept off the teeth of the stripper, moving at only 400 ft. 
per minute, by the higher speed of the main carding cylin- 
der, A. 

The cotton is then carried forwards by the carding cylin- 
der to the series of flat cards, D D, Fig. 12, page 253, which 
are made of. cast-iron bars faced with card teeth, as shown 
to a larger scale in Figs. 14 and 15 ; these extend the entire 
width of the machine, and rest at each end upon a circular 
guide on the top of the side frames of the machine, which is 
concentric with the main carding cylinder, A, so that the 
teeth of the flats are kept in close proximity to the teeth of 
the carding cylinder during the whole of their forward 
traverse. The teeth of the flats, D, are set to face those of 
the carding cylinder, A, and travel forwards in the same 
direction as the surface of the cylinder, but at-a very slow 
rate of only lin. per minute; and the cotton thus under- 
goes a very thorough carding and straightening in passing 
the twenty-one cards that are always in contact with the 
top of the carding cylinder. The flats are arranged to work 
at a slight inclination to the surface of the carding cylinder, 
so that the delivering side of each flat is closer to the cylin- 
der, and a wider space is left at the entering side between 
the flat and the cylinder for the cotton to enter, as shown 
half full size in Fig. 15. The angle thus formed is called 
the bevil of the flat, and the correct adjustment of this in- 
clination is a point of great importance and delicacy ; the 
bevil is obtained by cutting a bevil groove, Q, in each end 
of the flat at the part where it is to rest upon the circular 
guide on each side of the machine, as shown enlarged in 
Figs. 14 and 15, where the dotted circle, X X, represents 
the edge of the guide on which the flat travels, and the 
dotted circle, Y Y, indicates the surface of the main carding 
cylinder, A. 

The endless lattice of flats, D D, is carried over the three 
shafts, P P P, and on quitting the carding cylinder, A, each 
flat in turn is stripped of any fibres or impurities adhering 
to it by the vibrating comb, R, which describes an are of 
lin., and is driven at the rate of 40 double strokes per 
minute by the cam, 8S, Fig. 13. The flats are further 
cleaned by the brush, T, shown in plan in Fig. 11, running 
at a surface speed of 50 ft. per minute; and they are then 
passed over a guide, U, which holds them up against an 
emery wheel, V, running at the high speed of 550 ft. per 








minute, and traversing across the machine along the length 
of the flats, whereby the faces of all the cards are succes- 
sively ground to a true surface whilst at work, and the 
points of the wires sharpened. The same mode of grinding 
is also employed for keeping true the surfaces of the carding 
cylinder and doffer. The fleece of straightened fibres ig 
taken off in a continuous sheet from the carding cylinder 
by the doffer, K, and vibrating comb, I, and is contracted 
into a sliver and coiled down into the can, O, in the same 
manner as previously described. 

In Arkwright’s improved form of the early carding 
engine the upper portion ef the carding cylinder was covered 
over by a series of bars of wood called “top flats,” the 
underside of which was covered with card teeth facing the 
teeth of the cylinder. These flats were stationary, held in 
their places by pins fixed in the framing, and were ad- 
justed to the required bevil by: two set-screws at each end ; 
and they were lifted off and stripped of their refuse by 
hand cards at intervals. The stripping by hand labour, 
however, was an unhealthy and disagreeable process; and 
as bad work and spoiled cotton were the consequence when- 
ever it was not done regularly and thoroughly, many ar- 
rangements have been introduced from time to time for 
stripping the flats mechanically. In this direction Messrs, 
Buchanan, of Catrine, and Mr. Bodmer, of Manchester, led 
the way, although the machinery employed by them was 
never generally adopted, Within the last few years, how- 
ever, a much simpler mechanism for this work has been 
introduced by Mr. Wellman, an American, the application 
of which has received a great stimulus from the difficulty 
of obtaining men to perform the stripping by hand; and it 
is now extensively used. Metal flats were introduced by 
Mr. Smith, of Deanston, and these were linked together in 
the form of an endless lattice, which was made to travel 
slowly forwards over the carding cylinder ; and each flat 
was adjusted to the proper bevil by two screws at each end, 
which travelled over two circular guides concentric with the 
carding cylinder. Another short flat guide at the back of 
the flats brought them into contact with a stripping brush, 
which was cleaned by a comb, and the comb teeth were 
scraped clear by a tin knife, These flats were used in 
several of the Scotch mills, but few of them were intro- 
duced into Lancashire. The flat carding machine was 
further improved by Mr. Evan Leigh, by cutting the bevil 
on the ends of the flats, as shown at QQ, Fig. 14, and 
making the circular guides over which they travel ad- 
justable for wear; at the same time a second face was 
formed on the back of the flats, to work over the guides, 
U, Fig. 12, which hold them up in the right position for 
being ground by the emery wheel, V; and the vibrating 
comb, R, was also added for stripping the flats before they 
are finally cleaned by the brush, T, instead of the brush 
alone being used for the purpose. 

The finisher carding machine until recently was con- 
structed without the taker-in roller, H, Fig. 10, the main 
cylinder taking the fleece direct from the feeding roller, G. 
This caused the fibres to clog the cards, and any impurities 
passing the feed roller damaged the teeth of the main 
cylinder, which was of serious importance on the large ex- 
tent of surface of the cylinder. By using the taker-in, 
however, these evils are prevented, the fibres being deli- 
vered to the carding cylinder in a more divided state, and 
more equally distributed over its surface. Carding 
machines are also sometimes made which are a combination 
of the breaker and finisher card, having rollers and clearers 
on the side of the cylinder next the feeder, and flats on the 
side next the doffer. 

The practical difficulty originally experienced with the 
carding-engine consisted in getting the cards to work 
sufficiently near to one another without occasionally coming 
in contact, which ‘destroyed the carding points. The 
surfaces on which the cards were fixed were generally con- 
structed of wood, and therefore varied with every change of 
the atmosphere from the shrinking or swelling of the wood, 
so that the faces of the cards had to be made true each 
time by grinding down the points of the wires at the full 
parts. Moreover the cylinders and rollers were not care- 
fully constructed so as to run with a steady motion; and 
the fixings for carrying the different journals were not 
capable of a fine adjustment, nor were they steady after 
being set. These defects are now overcome by using iron 
instead of wood, and by the aid of machinery and tools 
adapted for making all the parts accurately ; fine adjust- 
ments are provided, and the adjustable portions are made 
as firm when set as if fixed. These improvements cause 
less grinding and stripping to be required, as the finer and 
truer the points of the wires can be maintained, the clearer 
the cards continue in working; and thus the carding- 
engines have now been brought into their present successful 
and extensive operation. 

Drawing.—The slivers from the finisher card are next 
taken to the drawing-frame, shown in section in Fig. 16, 
page 253; which contains generally four pairs of drawing 
rollers, A, each pair running faster than the preceding, and 
the front pair running at six times the surface speed of the 
back pair. Six slivers, B, in separate cans from the card- 
ing-engine are fed up together to the back pair of drawing 
rollers, being combined together by passing between two 
guide pins, C; and after being laid together and drawn out 
to six times the original length, the single sliver so pro- 
duced is passed through a funnel to the pair of calender 
rollers, D, by which it is delivered to the coiler, E, and 








coiled down into the can, F, in the same manner as in the 
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carding-machines. This combined sliver having been 
doubled six times and drawn six times is the same weight 

r foot as each of the original slivers fed up to the back 
pair of rollers :and the object sought in the doubling and 
drawing process is to equalise the distribution of the cotton 
fibres, and produce slivers of more uniform strength and 
texture by the combination. The process is repeated three 
times in this machine, and the extent or combination or in- 
termixture obtained in the ultimate slivers is therefore 
represented by the cube of six or 216 times, in comparison 
with each of the original slivers first supplied to the 
machine. 

In order to ensure the drawing rollers being always 
supplied with the full numbers of six slivers, each of the 
slivers fed up to the rollers is passed over a guide, G, 
turning on a centre pin and nearly balanced, so as to turn 
with a slight pressure; and during the working of the 
machine this guide is depressed by the weight of the sliver 
into the position shown by the full lines. But in the event 
of the sliver breaking or running out, the tail of the guide 
being overweighted drops into the position shown by the 
dotted lines, and catches the vibrating finger, J, which is 
worked by an eccentric on the shaft, H, running at 70 revo- 
lutions per minute. This shaft is driven at the end by a 
small crown ratchet-clutch, held in gear by a spiral spring 
behind, and driving by the inclined faces; so that when- 
ever the shaft, H, is stopped by the tail of a guide, G, 
catching one of the vibrating fingers, J, and the ratchet is 
consequently held stationed, the clutch is thrown out of the 
ratchet by the inclination of the teeth, and the end motion 
thus produced releases a catch which holds the strap fork 
of the machine; the fork is then reversed by a spring 
always acting upon it to throw off the strap from the fast 
to the loose pulley, thus stopping the machine. After the 
sliver run out has been renewed, or the broken sliver joined 
up by the attendant, the machine is set in motion again by 
moving the starting rod, I, which extends the whole length 
of the drawing-frame. ; 

The improvements made in the drawing-frame since its 
introduction by Arkwright include amongst other details, 
the construction of the roller supports so as to be easily set 
and adjusted to the different distances required to suit the 
different lengths of cotton fibre worked; the addition of the 
self-acting stop motion for stopping the machine when any 
one of the slivers breaks or run out; a simpler mode of sus- 
pending the weights from the top rollers; and the use of 
an endless travelling cloth over the surfaces of the top 
rollers, as shown in Fig. 16, for cleaning off the waste or 
“fly” from the rollers. The top rollers are also made with 
dead spindles and loose bosses, the bosses being driven by 
independent motions. In drawing frames used to prepare 
slivers for the finer counts of yarn, an additional stop 
apparatus is provided for stopping the machine whenever a 
breakage of the sliver occurs between the front pair of 

drawing rollers and the calender?rollers, D, Fig. 16, or 
when the can, F, is full or a given length of sliver has been 
delivered ; this stop action is worked from the same shaft, 
H, as that employed for breakages of the. supply slivers. 

Slubbing, Intermediate, and Roving.—The slivers de- 
livered from the drawing frame are conveyed to the slub- 
bing frame, into which they are fed either single or double, 
passing over a guide, like that in a drawing frame, to a set 
of three pairs of drawing rollers; the last pair runs at five 
times the speed of the first, so that the sliver is again in- 
creased in length five times in passing through the rollers. 
From the drawing rollers the sliver, now called “ slubbing,” 
passes to a revolving flier carried upon a vertical spindle, 
by which it is twisted and then wound upon a bobbin 
revolving loose upon the same spindle. The flier runs at a 
constant speed, while the bobbin is driven by means of a 
differential motion at a speed varying according to its 
increasing diameter as the slubbing is wound on; and the 
lifting movement, for raising and lowering the bobbin upon 
the spindle so as to wind on the slubbing in regular coils, 
is also worked by the same differential motion. The speed 
of the flier is 500 revolutions per minute, and the slubbing 
is delivered from the drawing rollers at the rate of 50 ft. 
per minute, so that the number of twists put into it in this 
machine is $ twist per inch of length. 

The bobbins from the slubbing frame are next supplied 
in pairs to the intermediate frame, in which the slubbings 
are doubled by passing two of them together through a set 
of three pairs of drawing rollers, and then twisting them 
into one by means of a flier, and winding on a bobbin in 
the same manner as in the slubbing machine. In this pro- 
cess, ‘‘ intermediate” between the slubbing and roving, the 
amount of drawing produced by the rollers is 5 times ; and 
1} twists are put into the double slubbing by the flier per 
inch of length delivered from the rollers. 

In the roving frame, shown in Fig. 17, page 253, the con- 
tents of two bobbins, A A, from the intermediate frame are 
again doubled, drawn, and twisted as before; and the 
cotton, now called “ roving,” is wound upon bobbins ready 
for being finally spun into thread. The extent of drawing 
in the three pairs of drawing rollers, B, is six times, and 
the front pair runs at a surface speed of 29 ft. per minute ; 
the flier, C, is driven at 900 revolutions per minute, and 
and thus puts 2} twists per inch into the roving. The 
bobbins, A A, supplying the cotton for the rovings are fitted 
upon wood spindles called “skewers,” pointed at the lower 
end where they rest upon their bearings, which are shallow 
cups made of glazed earthenware; these are found very 

durable, lasting for twenty years before requiring renewal, 
but when brass or cast-iron bearings were previously tried 


they were found to be worn through in as many months, 
whilst the skewers made of lance wood were but little 
worn. The spindles, D, carrying the fliers are driven by 
skew-bevel wheels on the shafts, E, at the bottom of the 
machine. The bobbins, F, are loose upon the spindles, and 
are driven by skew-bevel wheels on the shafts, G, carried in 
the bobbin lifter, H, which supports the bobbins and gives 
them the vertical movement on the spindles, D, for winding 
the roving in uniform coils from top to bottom of the 
bobbins. 

As the winding is effected by the difference of speed 
between the bobbin and flier, both of which revolve in the 
same direction, the speed of the bobbin may either exceed 
that of the flier, or the converse ; and both plans are in use 
in the present machines. When the bobbin runs in advante 
of the flier, the speed of revolution of the bobbin has to be 
gradually diminished as its diameter increases by each sue- 
cessive layer of roving wound on; otherwise the delicate 
roving would be irregularly stretched or broken by the 
relatively increasing surface speed of the bobbin, as the 
speed of the drawing rollers, B, and the flier, C, is required 
to be constant in order that an equal amount of twist may 
be put into the roving throughout its entire length. On 
the other hand, when the bobbin follows the flier, its speed 
of revolution has to be gradually increased as its diameter 
increases by winding. In either case the vertical recipro- 
cating movement of the bobbin-lifter, H, has to be gra- 
dually retarded, to allow a longer time for winding each 
successive layer of roving upon the increasing circumference 
of the bobbin ; and the length of the vertical motion is also 
diminished at each reciprocation, so as to give the required 
conical form to the ends of the bobbin, which is effected by 
means of a separate shortening motion. 

The arrangement employed at the present time for 
obtaining tho differential speed of the bebbin aud bobbin- 
lifter in the slubbing, intermediate, and roving frames, is 
Houldsworth’s ingenious and successful Differential Motion, 
which was introduced in 1826, and is shown in Fig. 18, 
page 253. It consists of three portions, the first of which 
is driven at a constant speed, and drives the spindles and 
fliers; the second is driven from the first at a speed vary- 
ing in proportion to the increase of diameter of the bobbins ; 
and the third portion, from which the bobbins and bobbin- 
lifter are driven, receives a differential motion compounded 
of the other two, and therefore also varying with the in- 
creasing diameter in winding. The shaft, K, being driven 
at a constant speed by the driving-strap over the pulley, 
L, imparts a uniform speed to the spindles and fliers by the 
pinion, M, which is fast upon the shaft. .The pinion, N, 
driving the bobbins and bobbin-lifter, runs loose upon the 
shaft, and is driven through the differential bevil-gearing, 
O, by the bevil-wheel, P, keyed upon the shaft, K. The 
two bevil-wheels, O O, through which the differential motion 
is obtained, are centred in the disc-wheel, Q, running loose 
upon the shaft, K. If the disc-wheel were held stationary, 
the pinion, N, would be driven through the wheels, O O, 
at the same speed as the wheel, P, but in the contrary 
direction, and would, therefore, drive the bobbins at the 
same speed as the spindles; but if the disc-wheel, Q, were 
made to revolve upon the shaft, K, at half the speed of the 
wheel, P, but in the contrary direction, the pinion, N, 
driving the bobbins, would run at double the speed of the 
wheel, P. If, therefore, the disc-wheel, Q, be driven at 
an intermediate speed, and this speed be also made to vary 
in proportion to the increasing diameter of the bobbins, the 
pinion, N, will receive and impart to the bobbins and 
bobbin-lifter a differential speed, which also will vary in 
the ratio of the diameter of the bobbins. This object. is 
obtained by driving the disc-wheel, Q, through the pair of 
regulating cones, R and §, which are parallel, but reversed 
end for end in respect to each other; the first cone, R, is 
driven at a constant speed direct from the shaft, K, and 
drives the second cone, 8, through the strap, T, which is 
made to travel gradually from one end of the cones to the 
other. Hence the disc-wheel, Q;which is driven by the 
second cone, 8, runs at a varying speed depending upon 
the position of the strap upon the cones; and by making 
the strap travel along the cones at a rate corresponding 
with the increasing diameter of the bobbins, the speed of 
revolution of the bobbins is accurately proportioned to their 
diameter, so as to give the required uniformity in surface 
speed throughout the winding. The travel of the strap, T, 
is effected by a rack motion, I, and ratchet-wheel, J, Fig. 
17, each vertical reciprocation of the bobbin-lifter releasing 
the ratchet-wheel, J, one tooth, and allowing the strap to 
be drawn forwards the corresponding distance along the 
cones R and §, by the weight W, constantly acting upon 
the strap-fork. 

In the case shown in Fig. 18, it will be seen that 
the speed of the first cone, R, is one-half that of the 
driving-shaft, K; and the speed of the disc-wheel, Q, 
is one-fifth that of the second cone, S, and its rota- 
tion is in the contrary direction to the driving-shaft, 
K. The diameters of the cones being 6in. at the large 
ends, and 8}in. at the small ends, when the strap is 
at the end, U, as shown by the dotted lines, the ratio of 
speed of the disc-wheel, Q, to the driving-shaft, K, is 

6.0 
x 55 
revolution for every six of the driving-shaft, and in the 
contrary direction; and therefore the bobbin-pinion, N, 
makes 8 revolutions for every 6 of the flier-pinion, M. 
Similarly when the strap is at the end, V, of the cones, the 


x 4=>$ nearly; that is the disc-wheel makes one 





ratio of speed of the disc-wheel to the driving-shaft, K, is 


$x 2° x d= yy nearly; that is, the dise-wheel makes 
1 revolution for every 16 of the driving-shaft, and in the 
contrary direction; and therefore the bobbin-pinion, N, 
makes 18 revolutions for every 16 of the flier-pinion, M. 
Hence the ratio of speed of the bobbin-pinion to the flier- 
pinion, is 32 to 24 in the first case, and 27 to 24 in the 
second; and the total reduction of speed of the bobbins, 
whilst the strap travels along the entire 30 in. length of the 
cones is 5-32nds, or 16 per cent. of their original speed, 
which is the range of variation required to allow for the 
increasing diameter of the bobbins in winding. 

The differential motion affords the means of obtaining 


this delicacy of adjustment with a compact and easily 


worked apparatus; and by virtually magnifying the range 
of variation required avoids the use of cones with too 
small a taper for good working. The arrangement shown 
in Fig. 18 is for the case of the bobbin running in advance 
of the flier, when the speed of the bobbin has to be reduced 
as its diameter increases in winding ; and the action of the 
differential motion is exactly similar in the converse case of 
the bobbin following the flier, the only difference being that 
the disc wheel, Q, must then be made to rotate in the same 
direction as the driving shaft, K, instead of in the contrary 
direction. As the advance of the driving strap, T, along 
the cones is a uniform amount at each reciprocation of the 
bobbin-lifter, the driving cone, R, requires to be shaped 
with a concave ontline;‘and the driven cone, 8, with a corre- 
sponding convex outline ; since the absolute increase made in 
the diameter of the bobbin by each successive layer of roving 
bears a continually diminishing ratio to the increasing 
diameter of the bobbin, requiring the variation of speed there- 
fore to be effected also in a continually diminishing ratio. 

Arkwright’s can frame was the first machine invented of 
the class now comprising the slubbing, intermediate, and 
roving frames above described ; it consisted of a row of 
revolving cans, into which the sliver was delivered from a 
set of drawing rollers similar to those used in the drawing 
frame. The cans were driven by bands passing round 
pulleys at the bottom, and the top of each can was con- 
tracted into a tubular neck, forming a bearing, which ran 
in a bush in the framing of the machine, and through 
which the sliver from the drawing rollers was delivered into 
the can in irregular coils. There were three or four pairs 
of drawing rollers in this can-frame, and two of the slivers 
from the drawing-frame being fed into the rollers were 
doubled and drawn into one of about eight times the 
original length, which was delivered into the can; and 
when the can was full the sliver or roving was taken out, 
and wound upon bobbins by a separate winding machine. 
As the sliver was merely delivered into the can of the can- 
frame through the central orifice at the top, it did not re- 
ceive any regular coiling into the can, and the amount of 
twist imparted to it was therefore irregular; the can made 
about 100 revolutions per minute, and the sliver being de- 
livered from the rollers at about 16 ft. per minute, the 
average twist amounted to only about $ turn per inch of 
roving. Hence the delicate roving was liable to be injured 
in being conveyed to the winding machine. 

The next step in improvement, was made by substituting 
spindles, fliers, and bobbins, in place of the cans in the 
can-frame ; and the spindles and fliers being driven at a 
constant speed, the differential motion was applied for 
driving the bobbins and bobbin-lifter at the varying speed 
required by the increasing diameter of the bobbins. The 
differential speed was obtained by means of a cone-drum, 
or friction pulleys, or an expanding drum, which were made 
to slide endways upon the shaft driving the bobbins, the 
distance of sliding being ‘regulated by a ratclret-toothed 
rack with a paul working into it; the teeth of the rack 
were cut to suit the fineness of the. roving to be wound, and 
hence any change in the size of roving made for different 
counts of yarn necessitated a change of rack. This was 
found very inconvenient, and was at length obviated by 
the introduction of Houldsworth’s differential motion already 
described, which requires only a single rack pd pinion of 
uniform pitch, with ratchet wheels.ofiyaried pitches for 
giving motion to the rack-pinion; so that for a change in 
the fineness of the roving it is only necessary to change the 
ratchet wheel, which is readily effected and is much more 
convenient than having to change the rack. When this 
form of the differential motion was first applied, one cone 
drum only was used, with counter pulleys, and a weighted 
pulley for keeping the strap tight; but latterly: the two 
cone drums shown in Fig. 18 have been used instead, made 
with corresponding concaye and convex surfaces so that 
the strap continues equally tight in all positions, 

Spinning.—The final operation of spinning into threads 
the rovings delivered from thé roving frame has been the 
subject of so great an exercise of inventive abilities, and has 
undergone so many practical improvements in detail down 
to the present time, that it is impossible to do more in the 
present paper than notice briefly the more important steps 
which have led to the remarkable perfection attained in the 
self-acting mules now employed for this purpose. 

In the practical working of Arkwright’s spinning-machine 
and Hargreaves’ spinning-jenny, Figs. 1 and 2, page 220, it 
was found that the rovings and threads produced were both 
coarse and uneven, only fit for the manufacture of quiltings, 
and poorly adapted even for that p A great,im- 
provement in this respect was effected in 1779: by Samuel 
Crompton’s spinning-machine or “ mule,” which was a com- 








bination of Paul’s or Arkwright’s spinning-machine and 
(Continued on page 254). 
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(Cotton Machinery continued from page 251.) 
Hargreaves’ jenny, combining the drawing roller arrange- 
ment in the former with a modification of the sliding cross- 
bar and spinning spindles in the later. In this machine 
the spindles were placed in a movable carriage, which had 
a stretch or run of about 54 in., and the rovings delivered 
from the drawing rollers in a soft state were further drawn 
by the spinner in pulling the carriage backwards from the 
rollers, and completely twisted by the receding spindles, 
ready for being wound upon the spindles during the rft#in 
or return traverse of the carriage and spindles. In the 
spinning-jenny each successive lengths of the rovings 
was held by the clasp on the sliding crossbar, and the 
stretching of the rovings was done entirely by drawing 
back the crossbar by hand from the spindles ; and in Ark- 
wright’s machine the stretching was performed entirely by 
the rollers; but in Crompton’s mule the stretching was ac- 
complished partially by the drawing rollers, when the car- 
riage and spindles began to recede from the roller beam, 
and partially by the continued run-out of the carriage after 
the rollers had been stopped. The rollers were stopped 
when the carriage had receded nearly the length of its 
run, and they then acted as a clasp to hold the threads 
during the completion of the stretching and twisting. 

Crompton’s first mule contained about thirty spindles ; 
and the threads spun by it were far superior in regu- 
larity, strength, and fineness to any ever spun before. 
They realised about double the prices obtained in 1743 for 
the same counts of yarn spun by other machines, and must 
therefore have been very superior in quality, having been 
produced much more cheaply; and, in order to show what 
could be done with the mule, small quantities were spun as 
fine as No. 80, which is such a quality of thread that 80 
hanks of 840 yards each weigh together 11b. The adop- 
tion of these mules extemded so rapidly that in 1811, 
thirty-two years after the first was made, there were 600 
mills containing 4,209,000 spindles working on this plan, 
and only 810,500 spindles on Arkwright’s plan, and 
155,900 spindles on the spinning-jenny plan. 

Many of the principal movements, however, in the work- 
ing of Crompton’s mule still required to be performed by 
hand by the spinner, the same as in the previous machines. 
This was the case with the backing-off motion, and with 
the working of the two faller wires, a second or counter- 
faller having now been added underneath the threads, 
which was lifted for the purpose of taking up the slack in 
the threads after the backing-off, the first faller being de- 
pressed for guiding the threads upon the cops during the 
winding. The speed of the spindles also required regulating 
by hand during winding, so as to correspond with the in- 
creasing diameter of the cops formed on the spindles, and 
to suit the conical-shaped ends of the cops. Great skill 
was therefore necessary on the part of the spinner, in order 
to make the cops regular in shape, size, and hardness, 
suitable for transport and for being uncoiled without waste. 
To supersede this skilled labour and render the mule self- 
acting was therefore the great aim in the subsequent im- 
provements. 

In 1818 the entire operation of winding up the spun 
threads into cops on the spindles was rendered altogether self- 
acting by Mr. William Eaton. This involved both a self-act- 
ing method of performing the backing-off, which has to be 
done at the conclusion of the twisting of each stretch, 
before the winding begins ; and also a self-acting arrange- 
ment in connexion with the faller-wire, for guiding the 
threads regularly upon the cops during the winding, and a 
self-acting contrivance for regulating the speed of the 
spindles according to the increasing size of the cops. 

The arrangemrnt of Eaton’s backing-off motion is shown 
in Figs. 19 and 20, page 220. The main shaft, or “rim. 
shaft,” A, from which the driving motion of the spindles in 
the travelling carriage is derived, is itself driven in the 
forward direction during the twisting, and again during the 
winding, by the driving-strap running on the fast-pulley, 
B, as shown by the dotted lines in Fig. 20. The loose 
pulley, C, communicates a slow motion through intermediate 
pinions to the wheel, D, revolving loose upon the shaft, A, 
but in the contrary direction ; and at the other end of the 
shaft, A, is a corresponding wheel, E, fast upon the shaft. 
The two toothed sectors, F F, are keyed upon a shaft, G, 
which is carried in the rocking-frame, H ; and the weight, 
K, on the rocking-frame is constantly acting to draw the 
sectors back out of gear with the wheels, D and E; while 
the sectors themselves are only partly counterbalanced by 
the second weight, L, and are ready to fall down into gear 
with the wheels as soon as the catch, I, by which they are 
held up out of gear, is released. When the twisting of the 
threads is completed, the driving-strap is shifted to the 
loose pulley, C, and the forward mot‘on remaining in the 
shaft, A, is arrested by a friction-brake carrying a ratchet- 
wheel, which is caught by a hook falling into gear at the 
moment of reversing the strap. The pull upon this hook 
extends a spiral spring, the recoil of which is made to re- 
lease the catch, 1; and the sectors, F, falling into gear 
with the wheels, D and E, a backward motion is then com- 
municated to the shaft; A, from the loose pulley, C, run- 
ning forwards, whereby the spindles are made to turn back- 
wards through the few revolutions for backing 
off the spiral coils of thread at the top of the spindles, pre- 
paratory to winding. As the form of cop employed was a 
simple cone, increasing in height at the same time as in 
diameter (as shown in Fig. 21), the length of the spiral 
coils that require backing off at the top of the spindles 
becomes less with the increasing height of the cops on the 


spindles, and the number of backward turns in the back- 
ing-off has therefore to be gradually diminished as the cops 
approach completion ; this is effected by an adjustible stop 
underneath the sectors, F, which is gradually elevated in 
proportion to the increasing height of the cops. This stop 
is connected with a lever catching against a stud at the 
lower extremity of the arm, H, of the rocking-frame; and 
the downward movement of the sectors, F, while in gear 
with the wheels, D and E, depresses the stop until at length 
the arm, H, is liberated; the weight, K, then withdraws 
the sectors out of gear, whereby the backward motion of 
the Shaft, A, is stopped. By then shifting the driving- 
strap to the fast-pulley, B, the shaft, A, is again driven in 
the forward direction, and the threads previously spun are 
wound up on the spindles as the carriage runs inwards. 
The pin, J, fixed upon the carriage, travelling inwards in 
the direction of the arrow, now comes in contact with the 
tail of the leyer, M, and lifts the sectors up again into 
their highest position, in which they are retained as before 
by the catch, I, at the other end of the lever, M; and when 
the run-in of the carriage is nearly completed, the same 
pin, J, comes in contact with the tail of a second lever, N, 
bearing against the extremity of the arm, H, of the rock- 
ing-frame, whereby the sectors are thrown forwards again 
in readiness for the next time of backing off. 

Eaton’s faller-motion is shown in Fig. 21, page 220, and 
was almost identical with that in use at the present time, 
the difference being that the faller-wire, A, was depressed 
by a weight, B, instead of, as in the present mules, by a 
chain passing round a pulley upon the faller-shaft, C. The 
direction of the run-in of the carriage, D, carrying the 
spindles and cops, E, is shown by the arrows; and during 
the run-out in the opposite direction the weight, B, is held 
up in the position shown by the catch, F, holding the tail 
of the lever, G. ‘This catch is withdrawn by the down- 
ward movement of the sectors in the backing-off motion, 
and the weight, B, then brings the front end of the lever, 
|G, down upon an arm on the front side of the faller-shaff, 
C, depressing the faller-wire, A, upon the threads, H. The 
roller, I, carried upon an arm on the back of the faller- 
shaft, is thus brought up against the pin, J, fixed in the 
parallel-motion bar, K, and is “locked” by the latch, L; 
so that by the vertical movement of the bar, K, the faller- 
wire, A, is raised and lowered during the winding of the 
threads, for guiding them upon the cops from end to end. 
The reciprocation of the bar, K, is obtained by its bottom 
end resting upon the shaper fusee or long tapered cam, 
M, which is driven by the pinion, N, from the toothed 
wheel, O, travelling along a rack, P, fixed upon the floor. 
As soon as the carriage has begun to run in, the weight, B, 
is lifted off the faller and raised again to its original posi- 
tion by the tail, R, of the lever coming in contact with a 
fixed stop, S. When the carriage arrives at the end of its 
run-in, the sliding-bolt, T, coming against a fixed stop, 
pushes back the latch, L, and unlocks the roller, 1; and a 
balance-weight upon the back of the faller-shaft, C, raises 
the faller-wire, A, clear off the threads into the extreme 
position shown by the dotted lines. For regulating the 
shape of the cop as its size increases, the shaper fusee, M, 
is gradually traversed endways along its shaft, N, by the 
rack and pinion, U, driven by a worm-wheel from the 
ratchet, V, which is turned round one tooth at a time by 
the lever, W, coming against a stop, X, fixed on the floor 
at each end of the run of the carriage. 

In 1825 further improvements were introduced by Mr. 
Maurice de Jongh, the backing-off motion being driven by 
a rack instead of by sectors; and with the backing-off was 
combined the process of putting down the faller-wire to the 
required part of the cops for the commencement of the wind- 
ing. The working of the faller for guiding the threads 
during winding was effected by an arm on the back of the 
faller-shaft, carrying a roller, which travelled along a tem- 
plate or “copping-rail” extending the whole length of the 
stretch. The upper edge of this copping-rail was shaped 
according to the form of cop required, and the entire rail 
| was gradually lowered by a regulating-screw at each end 
|as the cop was built up. The winding of the threads on 
the cops was done by employing a slack strap or friction- 
strap for driving the main shaft, or “rim-shaft,” of the 
mule during the run-in of the carriage; and this strap was 
tightened by a weight and two friction-pulleys pressing 
against it, the weight being adjusted so as to make the 
strap drive or slip as required for keeping the threads in 
proper tension. 

It was also in 1825 that the late Mr. Richard Roberts’s 
self-acting mule was first brought out, which, with the ad- 
dition of further improvements subsequently introduced by 
himself and others, is the form of self-acting mule almost 
universally employed at the present time for spinning 
cotton. In this mule the faller-wire was for the first time 
put down by the agency of the “rim-shaft,” or main 
driving-shaft of the machine, during the time that the shaft 
is turning the reverse way for backing off. 

The arrangement of faller-wire motion as employed in 
the present spinning-mules is shown in Figs. 22 to 25, 
pages 220 and 256. Ais the top-faller arm, which is made 
of the sickle shape shown in the drawing for the purpose 
of enabling it to put down the faller-wire to the bottom of 
the cops, J, without the arm itself being required to pass 
down between the cops, so as to save room in the length of 
the mule. On the front of the faller-shaft, I, is keyed 
the sector, C, and a chain, D, attached to the sector passes 
round the pulley, E, toa snail, F, upon the shaft of the tin 
roller, which is a long hollow cylinder made of tin, and 














driving by separate cords the whole row of spindles, T. 
The snail, F, is geared to the tin roller by a ratchet-clutch, 
with the teeth set so as to engage only when the tin 
roller is driven the reverse way for backing off, as 
shown by the arrow in Fig. 23. Whilst the tin roller 
is running forwards during the spinning, and again during 
the winding, in the direction shown by the arrow in Fig. 
22, the snail, F, is not in action; but as soon as the 
carriage, G, of the mule has run out to the end of the stretch, 
as shown in Fig. 23, the tin roller is turned through 
part of a revolution in the reverse direction, as indicated by 
the arrow, sufficiently for unwinding the coils in backing 
off; and the snail, F, then comes into action and winds up 
the chain, D, thereby bringing the top-faller wire, A, down 
upon the threads, W, and depressing them towards the 
bottom of the cops. On the back of the faller shaft, I, is 
fixed the curved arm, B, against which bears the vertical 
locking bar, H; and when the arm, B, is lifted by the de- 
pression of the faller, A, its extremity is caught by the re- 
cess in the bar, H, which is thrown forwards by the bell- 
crank lever, K, as shown in Fig. 24; the tail of this lever 
having been brought, by the run-out of the carriage, G, 
under the corresponding bell-crank, L, fixed in the end 
frame of the mule, has previously extended the spiral 
spring attached to the bell-crank, L, Fig. 23, the recoil of 
which throws the locking bar, H, forwards as soon as the 
arm, B, is sufficiently raised, Fig. 24. The pulley, E, is 
carried on a rocking lever, R, the tail of which presses 
against the stop, S, in the end frame of the mule during the 
time that the chain, D, is depressing the faller, Fig. 23; 
but at the moment when the locking bar, H, is thrown for- 
wards to lock the faller arm, B, the stop, S, is lowered, as 
shown in Fig, 24, clear of the tail of the lever, R, allowing 
the pulley, E, to yield to the further pull of the chain, D, 
until the reverse motion of the tin roller in backing off is 
stopped; by this means the snail, F, Fig. 23, is prevented 
from depressing the faller wire, A, beyond the required 
distance down the height of the cop. 

The faller being thus locked, the carriage, G, begins to 
run in in the opposite direction to that indicated by the 
arrows in Fig. 22; and while the spindles wind up the 
threads on the cops, the faller-wire is gradually allowed to 
rise by the locking-bar, H, running down the inclined 
copping rail, M, the curved arm, B, being kept constantly 
pressed home in the notch of the locking-bar by a counter- 
balance weight or spring acting on the back of the faller 
shaft, I, to raise the faller, A. The length of the stretch or 
run-in of the carriage, G, is 63in., which is therefore 
the length of thread to be wound upon the cop, J, at each 
time of winding; and this whole length of 63 in. of spun 
thread in each stretch is wound upon the cop during each 
stroke of the faller-wire. The mode of building up the cop 
in successive stages is shown half full size in Fig. 26, page 
256; and in order to allow%for the increasing diameter of the 
cop, the successive layers of thread are wound upon it in 
more open coils as the size increases, as indicated by tlfe 
dotted lines, which is effected by gradually increasing the 
range of the faller wire ; at the same time the ends of the 
cop are made of the conical form shown in the drawing. 
The length of range or “chase” of the faller wire at the 
commencement of the cop upon the bare spindles is only 
from A to B; but this is gradually increased until the cop 
has attained its full diameter, CC, when the length of 
range is from C to D; after which the range is slightly 
diminished again to the length, EF, in finishing the cop. 
For the purpose of obtaining the requisite motion of the 
faller wire for giving these successive shapes to the cop 
during the winding, the extremities of the copping rail, M, 
Fig. 22, are supported on the two sliding wedges, N and O, 
which are kept at an invariable distance apart by a con- 
necting-rod. In commencing the winding of a set of cops 
upon the bare spindles, as shown at A B, in Fig. 26, the cop- 
ping rail is set at the top of the wedges, and is at its smallest 
inclination ; and after each successive layer has been wound 
on, the two wedges are slided from under the rail by a tra- 
versing screw worked by a ratchet-wheel, which is advanced 
one or more teeth during each run-out of the carriage, G, 
Fig. 22. By this means the copping-rail, M, is gradually 
lowered at both ends, and at the same time its inclination 
is increased by the outer wedge, N, being made with a rather 
smaller angle at the top than the inner wedge, O, for the 
purpose of forming the cop with a more gradual taper at 
the top than at the bottom, as shown in Fig. 26. This in- 
crease of inclination continues until the cop has attained its 
full diameter, C C, and has assumed the shape, ACD; 
after which the inclination slightly decreases again until the 
cop is completed to the finished shape, AC EF, by the 
latter part of the outer wedge, N, being made slightly 
steeper than the corresponding portion of the inner wedge, 
O, as shown in Fig. 22. The inner end of the copping rail 
being the lowest, the winding of each stretch leaves off at 
the top; and at the commencement of winding each stretch 
the faller wire puts down the thread to the point at which 
the winding of the new layer is to be started, about three 
coils being wound on during the descent of the faller, as 
indicated by the spiral dotted line from F to E, in Fig. 27, 
and the remainder during the rise of the faller. When the 
spindles arrive at the rollers, P, asshown in Fig. 25, having 
wound up the 63 in. stretch of threads, the stop, U, pushed 
back the locking bar, H, thereby releasing the faller, A, 
which immediately rises clear of the threads, W. 

The counter-faller wire is carried by the arm, V, from a 
second shaft behind the top-faller shaft, I, and during the 
winding it bears up constantly against the underside of the 
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threads W, as shown in Figs. 23 and 24, with a slight 

ressure from a counterbalance weight or spring acting on 
the shaft, so as to ensure keeping the threads in proper 
tension ; during the spinning the counter-faller is held up 
just beneath the threads, but without touching them, as 
shown in Fig. 22. The arm, V, of the counter-faller is curved 
as shown in the drawing, so as to reach over the shaft, I, of 
the top faller, and also to avoid passing down between the 
cops; and the curved arm, B, on the back of the top-faller 
shaft, I, is shaped so as to clear the shaft of the counter- 
faller. The height of the counter-faller wire is employed as 
a means of regulating the speed of the spindles in winding, 
in the manner afterwards explained, so as to avoid the oc- 
currence of any slack in the threads. 

Roberts’ Backing-Off Motion as employed in the present 
mules is shown in Fig. 28, page 256, which is a plan of the 
main driving shaft or “ rim shaft,” A, of the machine, carry- 
ing the large “rim wheel,” Z, or double-grooved pulley 
driving the whole of the mule spindles by the endless cords, 
X X, Fig. 22, passing round the pulleys, Y Y. On the boss 
of the loose pulley, B, is a pinion, C, which through a train 
of intermediate wheels, D D, drives in the reverse direction 
and at the required slower speed the spur wheel and friction 
cone, E, also running loose upon the shaft, A, and sliding 
longitudinally upon it. This friction cone engages in a cor- 
responding hollow cone inside the fast pulley, F, and when 
the driving strap is shifted from the fast pulley, F, to the 
loose pulley, B, for the purpose of backing off, the friction 
cone is also brought up against the fast pulley, thereby first 
arresting by friction the forward motion of the driving 
shaft, A, and then giving it the reverse motion for backing 
off. 

Roberts’ Winding Quadrant for regulating the winding 
of the threads by diminishing the speed of the spindles in 
proportion as the diameter of the cops increases, is shown in 
Fig. 29, page 256. This very ingenious contrivance has 
never been superseded, and is employed in almost every self- 
acting mule at the present day. The quadrant, A, turns 
upon a fixed centre, C, in the frame of the mule, and a 
pinion, B, gears into it, which is driven by a band and 
pulley receiving motion from the traverse of the carriage, 
G, the arrows indicating the direction of motion during the 
run-in of the carriage. The grooved arm, D, of the quad- 
rant contains a double-threaded screw, by which the sliding 
nut, E, is traversed outwards from the centre of motion, C, 
towards the extremity of the arm, D. When the carriage 
is at the outer end of its stretch, the arm, D, stands inclined 
12° outwards from the vertical, as shown by the dotted 
lines ; and during the run-in of the carriage it turns in- 
wards through an arc of 90°. A chain, F, attached to the 
nut, E, is coiled round a drum, H, inside the carriage, G, 
and as the carriage recedes from the quadrant arm during 
the run-in, the chain thus causes the drum to rotate, and 
thereby drives the spindles, T, through the intervention of 
the tin roller, I, geared to the drum, H. At the commence- 
ment of a set of cops, the nut, E, is at the bottom of the 
quadrant arm, D, nearest to the centre of motion, C, as shown 
dotted, and the number of revolutions then given to the 
drum, H, by the uncoiling of the chain during the run-in 
of the carriage is nearly as many as if the end of the chain 
at the nut were held stationary, and is sufficient to wind up 
on the bare spindles the length of threads spun in one 
stretch. 

As the cops increase in diameter from their original size, 
AB, to their full diameter, CC, Fig. 26, the nut, E, is 
gradually advanced outwards along the quadrant arm, D, 
Fig. 29, so as to increase its arc of motion and thereby 
diminish the number of revolutions of the drum, H, and the 
speed of the spindles, T. This advance of the nut is obtained 
from the counter-faller, V, bearing against the untlerside of 
the threads, W, during the winding. Thé depression of the 
counter-faller towards the lower part of the cop, J, brings 
down the end of a governing lever upon a horizontal strap, 
which passes round a pulley on the headstock of the mule 
and round another on the centre shaft, C, of the quadrant ; 
and on this shaft is a bevil pinion gearing into a second bevil 
pinion on the end of the double-threaded traversing screw in 
the arm, D; so that when the governing lever is depressed upon 
the strap by the counter-faller, the forward motion of the 
lever as the carriage runs in drags'the strap ‘along with it by 
friction and turns the shaft, C, forwards, sliding the nut, E, 
outwards towards the circumference of the quadrant. At the 
moment when the backing-off motion has ceased and the car- 
riage begins to run in for winding up the stretch of thread 
spun, as shown in Fig. 24, the counter-faller wire, V, is at its 
highest working position, compensating for the additional 
length of thread that has been uncoiled from the top of the 
spindle in backing-off after the spinning of the stretch was 
completed. The nut, E, however, Fig. 29, is still at the same 
distance from the centre, C, of the quadrant as it was at the 
conclusion of winding the previous stretch ; and therefore as 
the diameter of the cop is now greater by winding the new 
layer of thread outside the previous one, the winding of the 
new stretch commences rather too fast, and begins at once to 
take up the length of thread given out in the backing-off. 
The counter-faller, V, is thus depressed, and by means of 
the governing lever slides the nut, E, further out from the 
centre, C, until the speed of winding is|sufficiently diminished 
to allow the counter-faller to rise again high enough for 
lifting the governing lever off the strap. It will be seen 
that, in consequence of the arm, D, describing the quadrant 
of a circle, the horizontal motion of the nut, E, in the wind- 
ing of each stretch is greatest at the commencement of the 
Winding and gradually diminishes as the carriage runs in; 





and the effect of this is that the [speed of winding is gra- 
dually increased towards the end of each stretch. By this 
means the threads are wound uniformly upon the cops, 
with an equal degree of tightness throughout. 

The whole mule is driven by a strap 33 inches broad, 
running over the fast pulley, F, Fig. 28, on the rim shaft, 
A, and travelling at about 1670 ft. per minute, or about 19 
miles per hour. The driving power required is about 1 
indicated horse power per 230 spindles, or 4} horse power 
for each mule containing 1000 spindles. The speed of the 
endless cord, X, passing round the rim wheel, Z, Fig. 22, is 
2640 ft. per minute, or about 30 miles per hour. The car- 
riage of the mule makes 3 to 3$ double journeys out and 
home per minute, the length of stretch being 63 inches ; 
but the velocity varies at different parts of the traverse, the 
carriage being taken in by a pair of scrolls in the centre of 
the machine, and drawn out by three spiral grooved pulleys 
keyed upon a shaft running the entire length of the mule, 
one pulley being in the middle of the shaft and one at each 
end. The length of the carriage being upwards of 100 ft., 
a parallel motion is required for keeping the carriage 
straight; and thisis obtained by a horizontal traversing 
pulley at each end of the carriage, traversing along fixed 
cords and thereby made to revolve; and these two pulleys 
being also coupled together by a crossed cord are compelled 
to revolve at the same rate, and consequently cause each end 
of the carriage to travel at the same rate. There are three 
pairs of drawing rollers, P, Fig. 22, by which the rovings 
are draw about 8 times before being delivered for spinning. 
The last pair of rollers delivers the rovings at a speed of 
26 ft. per minute, until the carriage, G, has run out the 
63 in. length of stretch, when the rollers are stopped, and 
hold the threads fast during the winding up as the carriage 
runs in again, The actual length of roving delivered by 
the last pair of rollers for each stretch of 63 in. is about 
61 in, 

The spindles make about 1260 revolutions in twisting 
each stretch of 63 in., thus putting about 20 twists per in. 
into the threads; and the total time occupied is about 
12} sec. In winding up the threads, as the total length to 
be wound up remains constant, namely, 63 in., the number 
of revolutions is diminished in each successive stretch, accor- 
ding to the increasing size of the cop, from about 70 reyolu- 
tions at the commencement to 23 revolutions at the full 
diameter of the cop, with cops of an average size winding 
an average number of yarn, such as No. 32, which is such 
a quality that 32 hanks of 840 yards each weigh together 
1 lb.; the time of winding each stretch is about 34 sec. 
The velocity of the spindles is about 390 revolutions per 
minute in winding, and in twisting the speed ranges from 
8000 down to 3000 for coarse work, a common average 
being about 6500 to 7000 revolutions per minute. In 
backing off the velocity of revolution is about 1-20th of 
that in twisting. The direction of rotation of the spindles 
is the same in twisting and in winding, and the thread is 
wound on in a right-handed spiral when spinning twist, and 
left-handed when spinning weft. Fig. 27, Plate 81, 
shows full size the conical form of the top of the spindles 
for the purpose of letting the thread slip off freely at each 
revolution in twisting; and the two lines, G and H, show 
show the extreme inclinations of the thread to the spindles 
during the twisting. The larger angle shown by the dotted 
line, G, when the spindles are nearest to the drawing rollers, 
is about 145° ; and the smaller angle shown by the full line, 
H, is about 105°, when the spindles are at the outer extre- 
mity of the stretch. The spindles themselves are inclined 
inwards towards the drawing rollers at an angle of about 
12° from the vertical, as shown in the drawing. 

In a mule invented by Mr. John Robertson in 1834, and 
brought out with other improvements in 1839 by Mr, 
Smith, of Deanston, the chief feature was the use of a 
mangle wheel for performing the principal motions and 
changes, including a method of increasing the amount of 
twist put into the threads during the last few inches of 
each stretch. The mule of Mr. James Potter also possesses 
some features, which, although they have not been largely 
adopted, have much merit in them. The carriage is moved 
in and out by an arm travelling through half a revolution, 
so that the motion begins and ends slowly and is quickest 
at the middle of the stretch, The winding on is effected 
by an adjustable conical drum, the larger end of which is 
of the proper size for winding upon the bare spindles, 
and the smaller for the full cops ; the drum is traversed 
longitudinally on its shaft by a screw of differential pitch, 
to the nut of which is attached the winding chain that coils 
on the drum; and the position of the chain on the drum is 
changed rapidly at the commencement of a set of cops, and 
more slowly as they fill up. This spiral cone drum was 
subsequently replaced by a contracting spiral pulley, which 
at full diameter drove the bare spindles, and gradually 
contracted as the cops approached completion. 

The number of spindles in the self-acting mules has been 
gradually increased, until at the present time many mules 
contain 1000 spindles each. One pair of these mules requires 
the attendance of only one man and two boys, for cleaning 
the machines, setting in the rovings, attaching the broken 
threads, taking off the cops when full, and starting the ma- 
chines, to work again. In spinning No. 32 yarn (in which 
the weight of 32 hanks, each containing 840 yards, is 
1 Ib.), the production of the pair of mules per week of 60 
hours is 45,000 hanks, or 21,477 miles, per week, weighing 
1406 lb. The floor space occupied by one of the mules 
containing 1000 spindles is about 116 feet by 10 feet, leav- 





ing about 4 feet for passages at the ends of the mules in the 


modern mills of 120 feet width. The cost of a modern cotton 
mill for spinning No. 32 yarn, including building, machinery, 
and accessories, steam-engine and shafting, with fire-proof 
floors in the scutching ahd carding rooms, and timber floors 
in the spinning rooms, averages 18s. per spindle ; and one 
mill was built, during the cotton panie caused by the Ame- 
rican war, for 15s. per spindle. 

The progress made in cotton manufacture during the 
last century is strikingly shown by the following comparison 
between the following comparison: between the years 1760 
and 1860: 


Total value of cotton yarn produced 906,000 
Weight of cotton imported . 

Value of 1 Ib. of No. 42 yarn.. . 
No. 100 


1860. 
85,000.0007.—425 


times greater. 
3,870,0001b. 1,088,000,0001b.—280 
10s, 114. 2 


times cheaser. 
38s. 2s. 


” ” ” er 


times cheaper. 

As an illustration of the present extent of the manufac- 
ture, it may be mentioned in conclusion that the number of 
spindles employed at the present time in the cotton ma- 
nufacture of Great Britain exceeds 36 million ; and taking 
them as spinning on the average No. 32 yarn, when each 
spindle produces per week 22} hanks of 840 yards each, 
there is a regular production from the whole, of 64 million 
miles of yarn per day of 10 hours when in full work or a 
length of thread equal to more than four times round the 
earth every minute. 








RESULTS OF EXPERIMENTS ON THE 
RIGIDITY OF GLASS, BRASS, AND STEEL.* 
By Dr. J. D, Everett. 

(Continued Jrom page 236.) 

Tw experiments were conducted in the Natural Philosophy 
Lecture Room. The box, F F, rested on the floor, the height of 
mirrors above floor being 270 millims. The scale reflected by 
them consisted of a large sheet of paper ruled in two directious 
at right angles to each other with lines about a tenth of an inch 
a and was firmly fixed at the height of 4597 millims. from 
the floor by stretching it on a board, and screwing this to two 
joists whose primary office was the support of a cistern. The 
Tight, which was naturally good, was improved by using a con- 
cave mirror to illuminate the scale, Two telescopes, not 
shown in the plate, were clamped to a firm three-legged table, 
their chieticgiaened being about 970 millims. above the floor. 
They were in fixed positions, directed one towards each mirror, 
and were.as nearly vertical as was compatible with an unob- 
structed view of the reflection of the scale. Their deviations 
from two vertical planes, one parallel and the other perpendi- 
cular to the rod, were from 7; to ¥, in circular measure. They 
were inverting achromatic, of 1$ in. aperture and 10 in, focal 
length, with cross wires in focus of eyepiece. A damper, cen- 
sisting of a piece of thin card pressing lighti — it the end, 
A, of the rod, was used on and after July 1/th for the purpose 
of checking vibration. 

The mode of observing for flexure was as follows:—The 
mirrors having been adjusted so as to bring the central portion 
of the scale into view in both telescopes, a pair of equal weights 
were placed, one in the scale-pan, P, along with “the counter- 
poise, the other on the point, S, and readings were taken in both 
telescopes. Then the weight at S_ was transferred to S’, 
and readings were again taken. The difference of readings in 
further telescope diminished by difference of readings in nearer 
telescope is assumed to measure the effect, on the portion of 
rod between the two mirrors, of a bending couple whose arm is 
the distance between the two points, 8, S, and whose power is 
the force of gravity on the moveable weight. 

The weight was then transferred first to T and then to T’, both 
telescopes being read in each case. The differences were taken 
in the same way as above, and the result is assumed to measure 
the effect, on the same portion of the rod, of a twisting couple 
whose power is the same as above, and whose arm is the di 
tance between the points T, T’. 

The weight was then again transferred to S’ and S, then 
again to T’ and T, and so on several times, both telescopes being 
read in each position of the weight, and nv change being made 
in any of the adjustments. The facility of thus passing from 
observations of flexure to those of torsion, and vice versd, gives 
the amar form of apparatus a great superiority over that 
employed the previous year. 

t has been observed that the arms of couple in flexure and 
torsion are the distances SS’, TT’ respectively, which, though 
nearly equal, are not absolutely identical. This defect was 
easily remedied by turning the crosspiece through a right angle, 
so as to make S S’ change places with T T’. 

Another source of error to be guarded against is want ot 
perfect circularity in the rod operated upon. This is completely 
removed, if the deviation from circularity be small, by turnin 
the rod itself through a right angle by means of the gradua 
circle, H. This change has no effect on the torsional rigidity ; and 
its effect on the flexural rigidity is such that the mean flexure 
in the two positions is the true mean for all positions, inasmuch 
as the flexural rigidity in any position is proportional to the 
moment of inertia of a section about a horizontal diameter 
through its centre of gravity, and by a well-known theorem the 
sum of the moments of inertia about two rectangular diameters 
is constant. 

For greater security the rod was turned into six different 
positions, differing by 30° among themselves, so that the first 
and fourth positions furnished one mean, the second and fifth 
another, and the third and sixth another. In every one of the 
six positions observations of both flexure and torsion were 
taken; and the operation of turning the crosspiece through a 
right angle so as to make the arms of couple for flexure and 
torsion change places occurred between the third and fourth 
positions. 








* Paper read before the British Association at Dundee. 
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COTTON MACHINERY. 
(For Description, see Page 250.) 
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FIG 25 UNLOCKING OF FALLER : FIG 23 PUTTING COWN OF FALDBR 
AT END OF [WINDING FIGC.24 , LOCKING OF FALLER DURING BAICKING— OFF. 
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LIGHTNING CONDUCTORS. 

Te1ecraruic wires often conduct lightning into 
the offices. This causes much damage to the appa- 
ratus, and would not be without danger to the opera- 
tors themselves, if lightning conductors were not 
introduced, which, under ordinary circumstances, 
carry off no portion of the current, but which diverge 
the electricity of the lightning, and conduct it to 
earth. 

From some experiments of M. Guillemin’s in France, 
the lightning conductor called “ a ame de papier”? is 
that which best preserves the officials and the apparatus 
from the destructive effects of atmospheric electricity. 
The administration of electric telegraphs in France 
adopts these for all offices without exception, and it is 
also the cheapest form of any lightning conductor. 

The paper lightning conductor is composed of two 
plates of brass, with well planed surfaces of from 25 
to 30 square centimetres, placed one over the other, 
and separated by a sheet of paper, one plate communi- 
eating with the line and the other with the earth. 
When a rather high tension is produced on the line, 
sparks pass between the two plates, perforate the paper, 
and the electricity of high tension passes to earth with 
great facility. 

Paper, however, is an hygrometrical substance ; 
when damp it causes a perceptible portion of the 
battery current, intended to work the instrument, to 
pass to earth. It even appears that the electrical 
spark carbonises the paper, when it passes between 
the edges of the metallic plates. The carbon result- 
ing from imperfect combustion would, if the fact be 
well authenticated, have the inconvenience of putting 
the line to earth. 

It has been proposed to replace the paper by a very 
thin sheet of mica. Mica insulates better; it is not 
hygrometrical ; it cannot be carbonised, being a mineral; 
at lastly, its easy cleavage enables it to be obtained 
as thin as a sheet of paper. 

The administration intend placing a certain number 
of these lightning conductors with sheets of mica in 
the localities most subject to lightning. Experience 
will prove whether M. Guillemin’s modification will 
give the good results expected. 

On the 27th July a most violent thunder-storm 
passed over Valognes and the environs, leaving 
several traces of its passage. ‘The fluid struck the 
telegraph wires, shattered some poles on the coast of 
Carteret, and on the railway ; several posts, which par- 
tially conducted the fluid, were pierced and split, and 
many insulators were pulverised. The lightning then 
entered the office at Valognes, burnt all the lightning 
conductors, melting and volatilising some of them, and 
striking amongst the different line wires surrounded 
and struck the clerk in charge to the earth, but with- 
out hurting him. At St. Saviour’s a clock was dis- 
placed by the electric fluid, thrown on a table and 
shattered, the current leaving by a window, shattering 
a square of glass. The station at Conville has also 
suflered from an electrical discharge. 

The above is fromthe Bulletin Hebdomadaire, of 
the Association Scientifique de France, a very useful 
little publication. Lightning has committed much 
damage in England this year, but as a rule we suffer 
much less than our Contmental neighbours. In fact, 
except at cable ends, English telegraphic companies 
rarely use lightning protectors. It is considered that 
they introduce more evils than they are supposed to 
remedy, and their tise is not economical. Scarcely one 

er cent, of the instruments employed are damaged by 
[iphtning, and the cost of protecting the 99 is infi- 
nitely greater than the repair of the one injured. No 
authenticated case has ever been adduced of an 
operator being injured by lightning in England. “The 
fall of the operator at Valognes was probably due ‘to 
fright. 

The principal effect experienced is due to induction. 
The approach of electrified clouds produces a separa- 
tion of electricities in the wires, ad their sudden dis- 
charge produces equally sudden recombination of those 
separated electricities which leacs to powerful currents 
that demaguetises and frequently reverses the pooerity 
of the needles of the speaking-instruments, disturbs 
the working of the Morse printers, and rings the bells 
and deranges the signals of railway electric signalling 
apparatus, in some cases even signalling false signals, 
and thereby incurring great danger. ‘These powertui 
currents are sometimes seen flying about the face cf 
the instruments as sparks, but they rarely use the coils, 
or effect, damage. This is almost invariably the effect 
of the direct passage. of lighining itself. Lightning 
protectors afford no protection from these induced 
currents, and therefore they are found practically use- 
less to prevent déimagnetization. The safest protector 


storm, and this is what every intelligent telegraphist 
does. Many instruments are supplied with small com- 
mutators to accomplish this readily and easily, by the 
simple insertion of a plug in a hole. 1f the two ends 
of the fine wire of the coil of an electro-magnet or a 
galvanometer be covered with a double layer of silk 
and well saturated with paraffin, they may be twisted 
together with great advantage. Currents of high 
tension will fly across the thin bridge of silk and 
paraffin rather than follow the long path of the coil. 
Many instruments have been saved by this means, and 
some electricians invariably adopt this plan in their 
apparatus. Paper soaked in paraffin, in place of M. 
Guillemin’s mica, is an excellent. contrivance, and is 
much used between two plates. The French “ para- 
tonnerre,” as adopted by the administration, is very 
simple and very cheap ; and if they were to use paraffin, 
they would remedy the defects of the paper; but the 
value of paraflin does not appear to have made itself 
evident to our French friends yet. In England we 
use it to saturate our insulators, to improve the in- 
sulation of our silk-covered wires, to form condensers, 
| to insulate the cells of tension batteries, and numerous 
other purposes where insulation, cleanliness, and per- 
fect action is required. Its value appears to be 
dawning on the American mind, and the xe plus ultra 
of insulation is supposed to be attained by their last 
insulator, the Brooks’s, which is saturated with this 
wonderful production. 

The forms of lightning protectors are as numerous 
as the electricians who use them, but perhaps the 
most perfect form is the vacwxm protector of Mr. 
Varley. Platinum wires, one attached to the line, and 








one to the earth, are separately sealed in an exhausted 
glass bulb. JRarified air acts almost as a conductor to 
high-tension electricity. It does not interfere with 
the working currents. When lightning enters the 
wire, it. generally destroys the bulb of glass, but saves 
the apparatus. The Electric Telegraph Company fix 
them at the ends of all their cables, and according to 
Mr. Culley they act perfectly. Several cases have 
occurred of stations being set on fire by the lightning 
fusing the gas pipes to which the wires are sometimes 
attached for earth purposes, and thus lighting the 
gas. Great care therefore is required to make use of 
water-pipes in preference to gas-pipes for this pur- 
pose. 

Franklin was the first to establish the identity of 
the lightning of the heavens with the spark of the 
machine. ‘The production of electricity in either case 
is due to the same cause. The motion of the particles 
of the air, the friction of the clouds, the variations of 
the temperature of the atmosphere, all lend a helping 
hand to produce that separation of the two electrici- 
ties, which in their subsequent union produce thunder 
and lightning. Lightning is of three kinds, forked, 
sheet, and ball. Forked lightning is the spark that 
accompanies the discharge of a charge-cloud either 
into the earth or into another cloud. Sheet lightning 
is the mere reflection of this discharge, which is fre 
quently very beautiful in summer on the sea-coast, 
lighting up the horizon with brilliant flashes of light— 
the reflection of some distant storm. Ball lightning 
is very rare, and more meteor-like than electrical. It 
is thus described by Ferguson :—* After a violent 
“ explosion of lightning, a ball is seen to proceed from 
“the region of the explosion, and to make its way to 
“ the earth in a curved line, like a bomb. When it 
“reaches the ground, it either splits up at once and 
* disappears, or it rebounds like an elastic ball several 
“ times before doing so.” It is said to last for several 
seconds, and is not, like forked lightning, momentary. 
It does not appear to be electricity, but some 
physical result of electric discharge. The atmosphere 
is always electrical, whether cloudy or clear. In mist 
the tension is greater than in the bright sunshine. 
The higher we ascend, the greater is the tension. It 
is greatest in winter, least in summer, and yet during 
the latter period we chiefly suffer from storms, though 
in the former we get aurore borealis. We have much 
to learn of its pathology yet, and glad we are to find 
that the British Association and the Kew meteorolo- 
gists maintain such a constant watch over its doings. 
A very interesting paper was read, at Dundee, by 
Professor Everett, of Glasgow, upon the indications of 
Thomson’s self-registering electrometer at Kew, and 
Windsor, North America, which electrometer is now 
in use at many stations. There is a kind of tide in the 
electricity of the atmosphere. It rises and falls, and 
changes: its nature regularly and irregularly, and its 
maxima and minima ‘are indelibly imprinted by 
Thomson’s beautiful apparatus. We shall probably, 


in course of time, know more about it, but at present 
we. are very ignorant of the electricity of the atmo- 
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MESSRS. PENN’S FACTORY. 


Visit OF THE SocieTY OF ENGINEERS TO THE WORKs AT 
GREENWICH. 

THERK are few engineering firms, if any, who have a more 
widely spread reputation than Messrs. John Penn and Son. Jn 
ironclads, in frigates, in large ocean and smaller river 
steamers, the engines constructed by them are at work in 
all parts of the world, and the exceilence of their design 
and beauty of their finish have done much to establish: the 
character for the highest class of engineering workmanship 
which this country possesses. Messrs. Penn's works at 
Greenwich originated in a wheelwright’s shop, established 
about fifty-five years ago by the father of the present John 
Penn, who, we may remark here, is really the “Son” in the 
firm. This wheelwright’s shop stood upon a piece of the ground 
occupied by the present factory, but no part of it now remains, 
the last portion of the old works having been pulled down as 
lately as five or six years ago to make room for new shops. 
The present works at Greenwich stand upon seven acres of 
land, and when in full swing give employment to about 1000 
men. ‘They are capable of turning out engines to the extent of 
8000 nominal horse power annually. Besides their Greenwich 
factory, Messrs. Penn have boiler works at Deptford Pier, these 
occupying about two acres of ground, and giving employment 
to 600 hands, when in full work, 

On Friday last Messrs. Penn’s works were visited by a large 
party of the members and associates of the Society of Kngineers, 
and in the absence of Mr. Penn, the visitors were received by Mr. 
English, Mr. B, B. Knight, and Mr. B. Gridley, who conducted 
them over the works and courteously afforded them all the re- 
quired information. 

The first department visited by the party was the large 
building which forms the fitting, erecting, and heavy machine 
shops. This building has four bays, two of which are 
devoted to the heavy tools, whilst in the others the fitting up 
and erection of the engines is carried on. All the pays are pro- 
vided with overhead traversing-craney, one of these*cranes in one 
of the bays being worked by a quick running band, on the ex- 
cellent system introduced by Mr. Ramsbottom, and now used at 
many large works. At Messrs. Penn’s, however, the band or 
cord, instead of being made of cotton and being run at a speed of 
5000 ft. per minute, as is the case at Crewe, is made of grained 
hide, and is run at the much lower speed of 1500 ft. per minute, 
the strain upon it being greater than upon that used by Mr. 
Ramsbottom. Both the longitudinal and lateral traversing 
motions, as well as the hoisting motions of the crane, are worked 
by the rope, and the details are very neatly arranged, the various 
motions being thrown into and out of gear by means of hand- 
ropes, which are lettered to correspond with directing arrows 
painted on a board fixed to the underside of one of the crane- 
girders. ‘Thus, by pulling the rope lettered A, the crane is made 
to move in the direction of the arrow marked A, and so on. 
Seven of the other travelling-cranes are about to be fitted up in 
the same way as the one just mentioned. 

On entering the part of the building devoted to the erection 
of machinery, one of the first things noticed was a set of nearly 
completed engines for driving twin screws. ‘They are direct- 
acting engines, the cylinders being placed horizontally next the 
sides of the vessel, and the condensers being situated between 
the screw-shafts. The whole arrangement is very simple, and 
all the parts are thoroughly accessible. Near these engines 
were some engines for twin-screw launches, these being exactly 
similar to those which we illustrated and described on pages 22 
and 23 of the second volume of this journal. These engines 
consist each of two pairs of engines, bolted vertically, one pair 
on each side of the firebox casing of a boiler of the ordinary 
locomotive pattern, and they were much admired by the visitors 
on Friday, for the lightness and elegance of their design. ‘The 
cylinders are five inches in diameter, with six inck stroke, and 
the piston-rods, connecting rods, crank-shafts, and screw-shafts 
are made of steel. The boilers, also, are made entirely of steel, 
the material being very carefully chosen, as some of the plates 
are flanged in a way which tests their quality severely. - ‘The 
boilers—which are tested to 180 lb. per square inch—are 
worked at from 60 lb. to 80 1b., and the engines are driven at 
from 300 to 350 revolutions per minute, at which speed they 
give out from 84 to 88 indicated horse power, an excellent 
result, when it is considered that the total weight of the set of 
engines, boiler, water, and machinery, including engine beams 
and wood chocks, is only 8 tons 6 cwt. The engines drive four- 
bladed screws 2 ft. 6 in. in diameter, with 4 ft. piteh, and the 
speed obtained is from 7% to 73 knots, the launches to which 
these engines are fitted being 42 ft. long, 11 ft. beam, and of very 
bluff build. Messrs. Penn have now their tweuty-seventh 
engine of the class we have described in hand. 

Near the engines for the twin-screw launches were many 
details of the engines of 1000 horse power, nominal, tor H.M.S. 
Inconstant. ‘These engines are, excepting those of the 
Hercules, which are nearly completed, the largest at present 
in hand at Messrs. Penn’s. They are trunk engines, with 
cylinders 112 in. in diameter, with 4 ft. stroke, and are to be 
fitted with surface-condensers. 

The most prominent object, however, in this portion of the 
works, was the engines of H.M.S. Hercules, which, as we 


have already stated, are almost finished. Although rated at only ° 


1200 horse power, nominal, they have larger cylinders than any 
engines previously made at Greenwich, the diameter being 127 
in., and the stroke 4 ft. 6 in.; these dimensions being both 
greater than the corresponding ones of the Warrior's en- 
gines, although these latter are rated at 50 horse higher 
nominal power. ‘The engines of the Hercules are similar in 
their general design to the trunk engines usually constructed by 
Messrs. Penn; but there are some special points in their ar- 
rangement which have been necessitated by the limited space 
allowed for them in the vessel. It will not, however, be neces- 
sary, that we should enter into detailed particulars of the 
engines here, and we therefore need only remark that they 
are in every respect a splendid specimen of workmanship, and 
fully calculated to maintain the high character of the factory at 
which they were constructed. It will be remembered by many 
of our readers that the crank-shaft for these engines was made 
by the Mersey Steel and Iron Company. It is the largest that 
has yet been turned out, the forging weighing 34 tons 16 cwt. 
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jn the rough, a weight which was reduced to 30% tons by tie 
operations of turning, shaping, &c. Tie weight of this shaft 
will give our readers an idea of the massive character of the 
whole work. 

Not far from the engines of the Hercules were a pair of 
trunk-engines constructed for the Spanish Government; but of 
these it will-be unnecessary that we should speak further at 
present, and we may therefore pass on to the machinery 
which, as we have already mentioned, occupies two of the 
bays of the shop we are describing. ‘This machinery is all 
driven by a pair of “ grasshopper” engines, each of 12 horse power, 
nominal ; these engines, which do their work exceedingly well, 
being similar to two other pairs employed in other departments 
of the works. “The engines are fitted with a simple adjustable 
cut-off, regulated by one of Porter’s governors, 

One of the most conspicuous of the heavy tools is a fine ma- 
chine for\shaping heavy_crank-shafts—and—turning the crank- 
j s. “his machine was designed by Mr. B. Gridley, who 
has charge of all the machinery at Messrs. Penn’; and it was con- 
structed at theirown works. in some respects the machine 
resembles the lathe for boring railway tyres, constructed by 
Messrs. ‘Greenwood and Batley, which we illustrated and de- 
scribed a few, weeks ago (vide page 79 of the present volume) ; 
but. instead of the work revolving and being acted upon by 
stationary tools, the work-remains stationary, and the tools 
themselves revolve. The machine at Messrs. Penn’s consists 
of a massive bed—somewhat of a T form in plan—og which 
the heaviest crank-shafts can be s¢cured either transversely or 
longitudinally. This bed carries a large headstock in which 
an annular casting revolves, being driven by suitable gearing. 
This casting, which is about 6 ft. in diameter inside, is furnished 
with a pair of radial slides to which tool-holders are fitted, 
these: slides being arranged so that the tools can be set either 
radially or parallel to the axis of the revolving casting." The 
exterior of the revolving casting has a Y formed on it, one 
side of this Yefitting against a correspondingly shaped surface 
on the inner side of the headstock, and the otker side bearing 
against a ring which can be adjusted to take up any loose- 
ness caused by wear. The headstock has a self-acting, tra- 
versing motion along the bed-plate, in the direction of its axis, 
and the tool-holders have also a feed motion on the radial sliues 
of the revolving casting. The manner in which a crank-shaft is 
finished by this machine is as follows: —The main body of the 
shaft is first turned in a lathe in the ordinary way, this being 
done to facilitate the setting of the work on the machine we have 
been describing. In this machine the throws of the cranks are 
planed or shaped, and the openings of the cranks cut out, the 
crank journals or joins being also-tipished. For effecting the 
first of those operations, the shaft is placed on the bed of the 
machine transversely, so that one of the throws stands vertically 
opposite the headstock, the centre line of the shaft being at 
right angles to the centre line of the latter. This being done, 
the tools carried by the revolving ring or casting plane the 
surface of the throw by taking a series of circular cuts over it. 

The cutting out of the cranks, and the finishing of the crank 
pins is effected by placing the shaft through the hollow head- 
stock, aud adjusting it so that its centre line is parallel with, 
and on the same level as, the axis of the latter, and is distant 
from it horizontally by the amount of the throw of the crank, 
At the sametime, the headstock is brought so that it surrounds 
the crank to be cut, and the tools, carried by the casting re- 
volving within the headstock, are thus enabled both to cut the 
oa in the crank, and, when this has been done, to finish 
the crank pin. One crank having been finished in this way, the 
work is shifted until the other crank is brought within the tiead- 
stock. It will thus be seen that the process of cutting out the 
cranks and finishing the crank pin is just the reverse of turning, 
the work remaining stationary, and the tools travelling round it. 
When such heavy masses’ as Jarge marine-engine crank-shafts 
have to be dealt with, it is much more convenient to treat them 
in this way than to chuck them in 2 lathe; and in fact, in the 
case.of the largest shafts, it would be almost impossible to finish 
them by the ordinary process of turning. The consequence is, 
that thesé “hollow lathes,” as they are sometimes culled, are 
being graduully introduced in most large marine-engine works, 
particularly on the Continent, where they are, probably, more 
generally known than they are in this country. 

To return to Messrs. Penn’s, however, close to the machine 
for finishing crank-shafts is a large vertical planing-machine, 
which, like the crank-machine, was designed by Mr. Gridley, 
and constructed at Messrs. Penn’s own works. In this machine 
the tool-holder traverses on a vertical slide, which, in its turn, 
moves horizontally on the main bed; and the work to be planed 
is placed by the side of the machine, and adjusted as required. 
The extreme vertical traverse of the tool is 12 ft., and the hori- 
zontal traverse of the tool-slide on the bed 15 ft., it being thus 
possible to bring the tool to bear upon any point within a rect- 
angle of these dimensions. The details of the machine are 
very neatly and simply arranged. ‘The reversal of the motion 
of the tool-holder is effected by the use of plain and crossed 
belts, the belt geur being worked by tappets carried by the tool- 
holder acting upon adjustable stops in the usual way; but in- 
stead of these stops being fixed to the bar on which they are 
placed, they merely bear against spiral springs attached to the 

ar, and the tool-holder thus continues to traverse for a short 
distance in each direction after the tappets strike the stops; 
the bar by which the belts are shifted, not moving until the 
spring against which the stop which is struck bears, is com- 
pressed to some extent. This arrangement gives a very decisive 
movement to the belt gear, and at the same time does away 
with much of the jar which takes place at the end of each 
stroke of many planing-machines. 

Amongst the other tools contained in the same shop as those 
we have noticed, are some fine boring-machines for heavy work. 
One of these was made by Whitworth, and another was designed 
and constructed at Greenwich. In this latter machine, which is 
capable of boring cylinders of the largest size, the boring-bar is 
driven by a worm gearing into a large worm-wheel carried by 
the bar. In moulding this worm-wheel, the teeth were ent out 
of the loam by a revolving worm-cutter, and the result is that 
the fit between the driving worm and wheel is practically per- 
fect, and an extremely steady motion is given to the boring-bar. 

same system has been adopted in making the worm wheels 
used in the foundry and other cranes, which we shall describe 





presently. The boring-machine made by Messrs, Whitworth 
and Co. has a large rectangular table, on which the work is 
placed, this table being furnished with two boring-heads, the 
boring-bars of which can be worked at right angles to each 
other. The heads can be shifted into various positions, and the 
arrangement is a very convenient one for heavy work. Thereis 
another smaller boring-machine constructed on the same general 
plan. The remainder of the tools in the heavy machine-shop 
will not require special notice; but we may mention that, before 
leaving this shop, the visitors were shown the screw-shaft of the 
Hercules, and the boss of the screw for the same vessel. This 
boss, which is of gun-metal, weighs 8 tons, its value being thus 
worth—speaking roughly—about 8002. 

From the fitting and machine shops the visitors, last Friday, 
wereSconducted to the foundry, a roomy building, L-shaped in 
plan, and well fitted up with the necessary plant. The iron is 
melted in four cupolas, capable of running down 10 tons of 
metal per hour, Each cupola has four tuyeres, each 7 in. in 
diameter, and the pipes belonging to these are led down to the 
nozzles from the loading stage—iustead of up from the ground 
level, as usual—the lower part of each cupola being thus left 
clear. The pressure of blast used is 9in. of water. The 
materials are raised to the loading stage by a chain hoist 
worked from shafting driven by the engine in the large machine 
shop, the same shafting also giving motion to the cranes with 
which the foundry is provided. ‘Ihese cranes are five in num- 
ber, two of them being capable of lifting 40 tons, and the others 
25 tons each. They all have plate-iron jibs and posts, aud 
were all designed and constructed at Messrs. Penn’s own works. 
In all the cranes both the hoisting gear and that for giving the 
traversing motion of the chain carriage along the jib is worked 
from the shafting, the hoisting barrel being driven by a worm 
wheel and worm, so that the load eannot run down in case of 
a strap breaking. The lowering of a load is effected by driving 
the gearing by a crossed belt, and the plan has the advantage of 
giving a very steady motion and of keeping the load at all times 
under perfectcontrol. ‘The. handles by which the hoisting and 
traversing motions of each crane are governed are placed by the 
side of the adjacent wall, and are conveniently arranged. 

The high finish of the castings turned out at Messrs. Penn’s 
works is so well known that it is scarcely necessary to allude to 
it here; but we may mention that the beautiful cylinder cast- 
ing exhibited by the firm at the International Exhibition of 
1862, and which attracted so much attention from its sharpness 
and excellent surface, was by no means an exceptional example, 
as a visit to the foundry at Greenwich will immediately prove. 
On Friday last no metal was being run, but a good deal of 
moulding was going on, and a large casting—one of the surface 
condensersfor the Inconstant—was just being removed from 
the foundry. 

Besides the cupolas, the foundry contains two air-furnaces for 
melting gun-metal, one of these being capable of containing a 
7-ton and the other a 15-ton charge. In these furnaces the fire- 
grate is arranged at one end, and the metal to be melted is 
placed upon an inclined, bed near the other end, where it is fully 
exposed to the flame and heated gases from the fife, which are 
reverberated from the roof of the furnace. The metal, as it 
melts, runs down into the well or bed of the furnace immediately 
behind the bridge, from which well it is run off as required. 
Each furnace is provided at the firegrate end with openings, 
through which air can be admitted above the fire. ‘These fur- 
naces are employed for making the castings of screw propellers 
and other heavy work, the light brass work being cast ina 
small separate brass foundry, about which nothing special need 
be said, 

Besides the shop already described, containing the heavy 
tools, there is at Messrs. Penn’s a two-storied shop, in which 
are placed the smaller lathes, shaping and drilling machines, 
and other light machinery. This machinery is driven by a pair 
of grasshopper engines, similar to those in the large machine- 
shop. In this pair of engines, however, the piston-rod stuffing- 
boxes, instead of being packed in the usual way, are each fitted 
with a deep bush, which surrounds the piston-rod. The bore of 
each bush has a number of grooves turned in it, these grooves 
acting like those in the solid grooved pistons, which have, to 
some extent, been used for steam-engines and pumps. Each 
bush has a collar formed on it at the lower end, this collar rest- 
ing upon an india-rubber ring placed in the stuffing-box, whilst 
another similar ring is placed above the collar, and, being 
pressed upon by the gland, keeps the whole in place. The bush 
does not fit the gland closely, and it is thus enabled, to some 
extent, to adjust itself to the piston-rod, and to follow any 
irregularity in the working of the latter which may be caused 
by inaccuracy in the parallel motion. These grooved-bush 
packings act exceedingly well, and are found to be very durable. 

Amongst the noticeable tools in this smail machine-shop is a 
shaping-machine, which has had an arrangement added to it to 
fit it for shaping expansion links. ‘This contrivance consists of 
a radius-bar of adjustable length, one end of which fits upon a 
pin below the floor level. The radius-rod vibrates on this pin 
in a vertical plane parallel to the face of the machine, and it 
carries at its upper end a guide, through which the cutting-tool 
works, The reciprocating arm of the machiue is fitted at its 
end with a slide, in which the tool-hulder can move vertically, 
and thus, as the saddle is traversed along the machine, tie tvol 
is constrained by the action of the radius-bar to move in an arc of 
a circle. The links to te shaped are fixed upon the pair of tables 
on the front of the machine in the usual way. The arrange- 
ment is a very neat one, as the radius-bar, standing vertically, 
takes up but little room, and is out of the way. 

Another neat tool worth notice is a small machine for drilling 
the centres in bolts, pins, and similar articles, previous to their 
being put ina lathe. This machine, which was designed by Mr. 
Gridley, consists of a bed on which is a small lathe headstock 
carrying a drill-spindle working horizontally. On the bed of the 
machine is placed a saddle having a transverse slide on which a 
pair of blockstan be made to approach or recede from each 
other by a right and left handed screw. The opposing faces ot 
these blocks have each a > cut in them, and it is by these >s 
that the article to be centred is held; the >s being so arranged 
that their points are on a level with the centre of the drill- 
spindle, and the blocks and right and left handed screw being 
also arranged so that the former, wheu screwed together, meet 
on the centre line of the machine. When a bolt has to be centred, 





it is thus only necessary to place it between the >s, and to screw 
the blocks together when the centre of the bolt is brought im- 
mediately opposite the centre of the drill, and the hole can be 
drilled by shifting the saddle toward the latter. The machine 
enables small articles to be centred very quickly and accurately. 

The forge at Messrs. Penn's is one of the best shops of the 
kind we have seen. It is spacious, light, and exceedingly well 
ventilated. At one corner, below the floor level, are placed the 
three Cornish boilers by which steam is supplied to the engine 
already mentioned, and close by is one of Ryder’s swaging 
machines, which is employed for turning out a great pases § of 
work. In this machine a series of swages or dies are worked 
by eccentrics on a shaft revolving at about 300 revolutions per 
minute, and the article to be forged is subjected to the blows of 
several swages successively, according to the form required. At 
the time of our visit the machine was been used for forging the 
eye-bolts to which boiler stays are attached; it turns out good 
work, and performs it quickly. 

Down one side of the forge are arranged a number of 
“olivers” for bolt-making, &c. In the construction of these, 
light iron frames and spiral steel springs have been substituted 
for the clumsy wooden frames and ash springs usually employed, 
and some of the “ olivers’’ are provided with two hammers, each 
striking on a corresponding swage ontheanvil. This plan saves 
the time lost in changing swages, when two of different forms 
are required for finishing a bolt. The forge is also furnished 
with four small steam-hammers for general work, one of these 
being on Mr. Naylor's plan, and the others having been made by 
Messrs. Glen and Ross. These latter hammers are all fitted 
with a simple self-acting valve gear, which was designed by Mr. 
Cohen, the foreman of the smiths at Messrs. Penn’s, and which 
appears to answer its purpose exceedingly well. 

The work turned out in the forge above noticed is only of a 
light or, at all events, moderately heavy character, heavy 
shafts and similar articles being forged in another building, 
open at the sides, containing the heavy steam-hammer and the 
necessary furnaces for working up the scrap. At present, how- 
ever, this large forge is not in use, Messrs, Penn not having suf- 
ficient heavy work in hand to keep it fully going, and therefore pre- 
ferring to get their heavy forgings from other firms, who make 
such things their spécialité. 

Near the large forge is a shop well supplied with various 
kinds of wood-working machinery by the best makers, the plant 
including a planing-machine by Messrs. Samuel Worssam and 
Company, a band saw by Messrs. Greenwood and Batley, cir- 
cular saws, and other,tools. In this shop the wood is ent up for 
tie use of the pattern makers, and for other purposes. Notfar from 
from the shop containing the wood-working machinery is a depart- 
ment of the works which, although not exactly of an engineering 
character, is yet well worthy of notice here. We mean the stables, 
harness-rooms, &c. Mr. Penn takes great pride in his horses, 
and he has eighteen which he employs for hauling heavy loads, 
and which are of themselves.almost worth a trip to Greenwich to 
see. It is, we believe, a standing joke that these horses, like 
Mr. Penn’s engines, work up to five times their nominal power 
and upwards. The stables and other ofiices are all fitted up in 
the best possible style, and attached to them is a shoeing forge, 
the smith and hammerman in which are watched and sometimes 
imitated by an attentive monkey! Even in the stables machinery 
has been introduced, the hay, corn,’&c., being raised to the lofts 
by a hoist worked by one of Messrs. Clayton, Shuttleworth 
and Co.’s two-horse horizontal engines, this engine being also 
employed to work the machines for‘cutting chaff, &c. The 
steam for working this engiue is conducted trom the main boilers 
through pipes laid underground for a considerable distance. 

Betore leaving the Greenwich works on Friday last, the 
visitors were shown into the small shop, where the models of 
engines are constructed, and where small tools are made and 
repaired. In this shop are generally kept the models them- 
selves, but at present theso are almost all at Paris, where the’ 
have attracted much attention from the beauty of their finis 
and the accuracy with which they represent the actual engines. 
The models made at Messrs. Penn’s are not “dummy” models ; 
i them all the internal parts are as carefully fitted up as those 
which are immediately visible, and the consequence is that 
their construction involves the expenditure ot an immense 
amount of labour and skill. The shop in which they are con- 
structed is provided with a number of ingenious tools tor light 
work, which will well repay examination. 

We have said in the early part of this notice that, in addition 
to their factory at Greenwich, Messrs. Penn have extensive boiler 
works at Deptford Pier. Of these works, however, we shall not 
give any description on the present occasion; but we may re- 
mark that they are very completely provided with all necessary 
plant, amongst which some machines for planing the edges of 
plates are especially noticeable. 





MONT CENIS RAiLWAY, 
To Tue Eprron of LNGINKERING, & 

S1r,—Referring to your remarks in last week's J wherein 
you say “we have expressed’ our belief that Le Mont Cenis 
engines will generally be worked up Lin 12 by the simple adhe- 
sions of their own driving-wheels,” I beg to send you the follow- 
ing quotation as to a mountain line in California. 

They (the articles wantea) “ are for a locomotive of 16 tons 
weight, with engine, tank, and wood, upon light driving-wheels, 
all connected to each other, cyliuders 8 in. diameter by 15 in. 
stroke, gearing, at present 3 to 1, upon the forward axle, wheels 
3 tt. diameter—tire surface, including everything; 275 sqdare 
feet—built to run upon a coal rails 40 to 45 1b. to the 
yard, on wood sleepers, with an inclinatign ot to the mile 
at the heaviest point. At present the road is a 4 miles in 
length, but she has no difficulty ui pushing up 24ears of 3800 Ib. 
each), up a grade of 150 to 200 ft.to the mii, and round sone 
very shurpcurves.” 1 aor satisfied this style of engine is well 
suited for our mountain roads. 

R. M. 








From tur Nortu.—Messrs. C. Mitchellyand Co., of 
Walker, have launcued a steamer of 2600 tons’ burthen, 
engines of 160 horse power, Uy Messrs. Venuand Co., of London, 
for the Russian Steam Navigation Compavy. iis steamer is 
intended for the Black Sea trate. 
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BERGSTREM’S BORING-MACHINE. 
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BERGSTRAM’S BORING-MACHINE.* 
By C. Le Neve Foster, B.A., D.Sc., F.G.S. 

Description of the Machine —Bergstrem’s boring-machine, 
which is now belng used at the Perseberg mines, near the 
town of Philipstad, in Sweden, is a modification of that 
constructed by Schumann, of Freiberg. A short description 
of the machine is given in the Berg-und Hiittenmannische 
Zeitung (1866), which I will now employ; but the main 
facts of the paper have been obtained by personal observa- 
tions and inquiries at the mine. 

The machine consists of a cast-iron cylinder, A (Fig. 4), 
4} in. in diameter, in which the piston, B, and at the same 
time the borer fixed in the socket, C, is moved by compressed 
airor steam. The length of the stroke is 7 in. The compressed 
air enters by a pipe at D, and then passes through one of 
the ports, E and E, into the cylinder, and moves the piston 
backwards and forwards. F and F are two single-acting 
cylinders, in which the pistons, G and G, and their common 
piston-rod, H, are moved by air or steam, entering by the 
openings at I and I. K is the slide valve, which is pushed 
backwards and forwards by bosses on the piston-rod, H, in 
order to make the air act sometimes on one side of the 
piston and sometimes on the other. By means of the nuts, 
L and L the position of the slide valve on the valve face is 
determined, and consequently at the same time the entry of 
the air, M is a guide for the slide valve. On the valve- 
rod the cross-head, N, is keyed, which, by means of two 
connecting-rods, O and O, sets in motion the fly-wheel, P, 
its axle, and the worm, Q, which has been formed on it. 
The screw takes into the worm-wheel, R, which thus causes 
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the spindle, S, torotate. The spindle, S, has on each side a 
groove, in which feathers, dovetailed into the hollow piston 
rod, C, can readily move, and thus when the spindle turns 
it causes the rotation of the piston, and consequently also 
of the borer. 

The machine hangs from, or may be supported by, a bar, 
T, having a thread cut on it. In order to prevent the 
machine from turning on the bar, T, the thread is cut away, 
as shown on the cross section and plan. By means of the 
screws, U and U, the rod is firmly forced against the rock. 
The advance of the machine is done by hand, by working 
a winch handle, X, which actuates a mitre wheel, Y, which 
gears into another mitre wheel on the nut, W. This nu’, W, 
is held between two lugs cast on the cylinder, and therefore 
as the nut is caused to rotate the machine advances or 
retires, The machine gives 200 to 300 and even 350 blows 
per minute, and the borer makes one entire turn for 22 blows. 

The machine weighs about 122 1b. avoirdupois; it costs 
about 222 10s. 

Strut.—In order to furnish a point d’appui for the screws, 
U, a wooden strut, provided with an iron at its upper end, 
and at its lower with an adjustable screw and tripod, is 
firmly fixed across the level. 

It will now be readily understood that the machine can 
be fixed in any position, and consequently holes can be 
bored in all directions. 
machine, and one to attend to it, 
boring by hand in the mean time. 

Air-compressor.—At the Perseberg mines the machine is 
worked by compressed air. The air-compressor (see Figs. 
1, 2, and 3) was designed by Professor Angstrom. It 
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consists of two vertical iron barrels 154 in. in diameter, and 
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about 8 ft. high, communicating with one another at the 
bottom by a chamber. 

The upper end of each barrel is provided with a valve- 
box having two valves, one opening inwards, for the ad- 
mission of air, and the other outwards into the delivery- 
box, for the eduction of air. In one barrel a piston is made 
to work up and down, and in order to deliver every particle 
of air at each stroke, and to keep the barrels cool, a quantity 
of water is placed inside the pump, which at each stroke 
entirely fills up the valve-box, and thus expels the whole 
of the air from the pump. The other barrel has no piston 
working in it, but is also filled with water, which is caused * 
to rise and fall as the piston goes down and up. This water 
also forces out all the air from the barrel and valve-box at 
each stroke. The piston-rod is connected to the main rod 
of the pumping-engine, and is provided with a cross head, 
from which a weight is suspended by rods. The stroke is 
7 ft. Four strokes per minute furnish enough air for one 
boring-machine. The air must be compressed to 15 1b. or 
20 lb. per square in., which corresponds to an excess pressure 
of 1 or 1} atmospheres. If such a pressure cannot be had 
no good results are obtained. 

This air-compressor costs 891, and is specially constructed 
for places where the power is derived from the main rod of 
the pumps. It is considered that 5 or 6 horse-power would 
be required to drive an air-compressor. In the Perseberg 
adit the air-compressor is from 60 to 70 fathoms from the 
end; there is no regulator. 

Pipes.—The air is conducted from the compressor along 
the level by cast-iron flange-pipes, 4 in. in diameter and 
9 ft. long, with a small spiggot and socket, the joints being 
made with tar, mixed with finely powdered brick and lime, 
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The pipes cost 2s. 8d. per foot. These pipes conduct the 
air very nearly to the end, and the air is finally brought 
into the machine by some 30 ft. of india-rubber pipe, 3 in. 
in diameter and #, in. thick. It costs 2s. 3d. per foot. 

Nature of the Work.—At the Perseberg mines they began 
driving their Oscar adit in 1856. It is intended for an 
exploring cross-cut, as well as for unwatering. They drove 
a considerable distance by hand; but in 1863 the rock 
became so excessively hard that no man could work in the 
end. In 1864 they began with one of Schumann’s ma- 
chines, and since that time have employed machine power. 
Bergstrwm’s machine has now been used about two years 
by them. They began the adit in Adlleflinta, a rock which 
is considered by Swedish geologists to be a compact variety 
of gneiss; but in 1863 they came to that mixture of garnet, 
hornblende, angite, and epidote, which is excessively hard 
and tough. This rock has continued almost without in- 
termission up to the present time. 

The adit is carried 8 ft. high by 8 ft. wide, and they are 
paying 10/. per fathom for it. This includes small repairs; 
in factyall cost, excepting very large repairs and the interest 
on the original outlay for machinery. 

Five men are employed altogether, viz. two men by day 
for twelve hours and two by night for twelve hours, and 
one smith to sharpen the borers and attend to small repairs. 

From March, 1865, to March, 1866, they drove at the 
rate of 4 in. for each working day, or about 9 ft. per month. 
From March, 1866, to March, 1867, they have driven 6 in. 
of level per day. In the former period they had to bore 
44 ft. of holes per foot of adit, driven in the latter only 
30 ft. 6 in, for the same distance; and as the rock has been 
pretty uniform, this proves that the workmen can do more 
work when they get thoroughly used to the machine. 

In ordinary rocks, t.e, when the rock is not excessively 
hard, Bergmiistare Sjigren calculates that they can drive at 
the rate of 1 ft. per day with one machine, and that on the 
whole, with machine labour, one can drive twice as fast as by 
hand, with an economy of 20 to 25 per cent. in money. In 
the Oscar adit, nitroglycerine is the blasting material em- 
ployed, as it is considered superior to powder; but even if 
powder were used, Bergmiistare Sjégren feels sure that great 
economy in time and money would be the result. 

I was informed at the mines that at first it was some- 
what difficult to teach the men to use the machine. In the 
first year they were paid by the day, in the second by the 
number of feet of holes they bored, and now they are paid 
per foot of adit driven. In the adit they fire all the holes 
bored in one shift at once—perhaps eight holes of about 2 ft. 
deep by 1} in. diameter, Ten to twelve borers are blunted 
in a 2 ft. hole, but it appears that by hand they blunt five 
times as many borers as they do by machtne-work. 

For each machine in actual use a second one must be 
kept in reserve, so that operations may not be suspended 
should any repairs’ be necessary. 

One of Bergstrem’s machines is at work at Lang- 
banshyttan, some six miles from Perseberg. A cross-cut 
is being driven in dolomite. It is carried 8 ft. high by 8 ft. 
wide, at the price of 6/. per fathom, and it is driven at the 
rate of 1 ft. per day. Unluckily, the machine was not at 
work on the day I visited the mine; but it has been ascer- 
tained, during the short time the machine has been at work, 
that there is decided economy in time, though not much in 
money. 

Both at Perseberg, then, and at Langbanshyttan, machine 
labour is more advantageous than hand Jabour. It is true 
that in both places the work is straightforward—straight 
cross-cuts; but there are many cases in our mines where 
similar work has to be performed, and by-and-by the same 
machine will be employed in Sweden for sinking shafts. 
The advantages of Bergstrem’s machine are its lightness, 
simplicity, and cheapness. It is true that the feed is not 
automatic ; but where a man must always be on the spot, 
he may just as well feed the machine forward by hand as 
the hole is deepened. By omitting the part necessary for 
an automatic feed, the machine is rendered Jess complicated. 

In conclusion, 1 must express my great obligations to 
Bergmiistare Sjégren, of Philipstad, the Messrs Bergstram, 
of Perseberg, and Mr. Ekman, of Langbanshyttan, for their 
kind attention to me whilst endeavouring to learn all I 
could about the perforator; and I have especially to thank 
Mr. Sjégren for many of the details in this account of 
Bergstram's machine. 


VALUABLE INFORMATION.—We learn from The Engineer: 
and we print verbatim, vide page 225 of the last number, that 
“ The languages of a people so low in the scale of humanity as 
the Australians, incapable of reckoning beyond quality, is found 
to be not only skilfully but even completely constructed.” And 
again, “It is estimated that about 165 millions of human beings 
travel by rail inthe United Kingdom of Great Britain and 
Ireland in the course of a year.” ‘nasmuch as there are not 
one-fifth this number of “ human beings” in the United Kingdom, 
how is it that so many travel by rail? A singie human being 
may be properly counted as a passenger every time he rides 
upon a railway, but a hundred rides will not make a hundred 
human beings of him. 

Tu Larrps.—Messrs. Laird, of Birkenhead, have now on 
hand the iron-clad turret-ship Captain, 4272 tons and 900 
horse power; a composite gunboat for her Majesty's Govern- 
ment; two iron-c turret monitors, of about 1600 tons 
burthen and 140 horse power; an iron-clad ram, of 1320 tons 
and 350 horse power; and two paddle-wheel steamers of about 
600 tons; while a small fleet of twelve iron screw launches has 
just been completed. 





THE BARROW DOCKS. 

Barrow-in-FurvEss is now a town of 20,000 inhabi- 
tants. Its situation on the seacoast, opposite to the 
Isle of Man, and only 46 miles distant from Douglas, 
115 miles from Belfast,and 127 miles from Dublin, make 
it a place which may justly aspire to a future important 
general traffic, while its position in the centre of the 
hematite ore district, and its railway connexion with 
the Cleveland district (121 miles to Middlesboro’) and 
with the Durham coal-fields (123 miles), give to this 
place an extraordinary facility for the exchange of 
minerals and other raw materials with these localities. 
The shortest road from Barrow to Hull, by Skipton 
and Leeds, is 147 miles; and at about half that dis- 
tance, in another direction, lies the Lancashire coal- 
field, with its important ironworks at Kirkless Hall, 
drawing its supply of ore from the Barrow district, and 
sending coal to Barrow in return. By its geographical 
position, Barrow-in-Furness appears destined to become 
one of the most. important sea-ports of the future, and 
the provision of the best dock accommodation required 
for a first-class mercantile harbour has therefore been 
felt as a necessity for some time past, a necessity for 
fulfilling which nature has supplied many advantages. 
The site of the town is separated by a channel from a 
small island, ealled Old Barrow Island, which forms 
the extreme point of the coast against the Walney 
Channel at its narrowest part, opposite the church on 
the Isle of Walney. ‘This channel between the town 
of Barrow and Old Barrow Island affords a dock 
accommodation of 105 acres in area, and it has been 
made use of for the construction of the new docks 
made by the Furness Railway Company, and opened 
yesterday. We have given an engraving, on page 260, 
of the general plan of the new docks, the first of which, 
called Devonshire Dock, with an area of 30 acres and a 
stone quay of 2500 ft. in length, is the only one 
now completed, while the second basin, Buccleuch 
Dock, has been finished only as far as the stone quay 
on one side is concerned, and has been used for the 
accommodation of traffic while the Devonshire dock 
was in course of construction. The engineers of the 
Barrow docks are Messrs. McClean and Stileman, of 
23, Great George-street, Westminster, the contractors 
are Messrs. Brassey and Field, the contract having been 
let in the year 1864. The docks comprise 1} miles in 
length of stone quays, and wharves of an area of 100 
acres in extent. The Devonshire Dock has its entrance 
from Piel harbour, near the south end of Walney 
[sland ; but it is proposed at some future time to make 
a second entrance at the north of Walney. The 
present entrance at Piel harbour has five fathoms of 
water, and a low-water railway pier was erected by the 
Furness Railway Company at that place some time 
ago. ‘lhe entrance of the Devonshire Dock is 60 ft. 
wide; the water level maintained in the dock is 22 ft. 
above the dock sill, the tide outside varying from 254 ft., 
spring tide to 18 ft. neap tide. ‘The outer or entrance 
dock is closed by gates in the usual way, while the 
entrance of the dock itself is closed by a caisson placed 
across the entrance, and held by a groove in the 
masonry on both sides. The caisson, when filled with 
water to the higher water level, remains standing upon 
the dock sill, and closes the passage ; but when water 
is allowed to escape from the caisson, so as to fall to 
the lower level, the caisson floats, and can be drawn to 
one side so as to clear the passage. There is therefore 
no pump nor other machinery required for working 
the caisson. The road passage across the dock 
entrance is maintained by an iron drawbridge worked 
by hydraulic machinery. This, as well as a large 
number of fine hydraulic cranes and capstans, is the 
construction and make of the Elswick Works, 
Sir W. G. Armstrong and Company. The whole 
hydraulic machinery is worked by a pair of hori- 
zontal engines of sixty horse power. The pumps 
are placed behind the steam cylinders, between the 
latter and the fly-wheel shaft, and are worked direct 
from the piston-rods of the steam cylinders. They 
work an accumulator in the usual way. A large ware- 
house four stories high, with a total floor area of 
17,000 square yards, stands upon the quay of the Devon- 
shire Dock. It really consists of two separate ware- 
houses, having a covered passage of about 50 ft. in 
width between them. Hydraulic lifts and cranes are 
about to be erected in this warehouse, so as to make 
it ready for service very shortly. Outside of this are 
some of Chaplin’s patent steam cranes, employed 
during the construction of these docks, and at present 
in full work. The sub-contractors for the dock-gates, 
caissons, and some other fittings are Messrs. Emmer- 
son and Murgatroyd. The whole area of the Old 
Barrow Island is the property of the Furness Railway 
Company, and is intended for private shipbuilding 


locality is suited. There are railway sidings con- 
structed to all parts of the grounds, the total extent 
of which is 230 acres. Railway sidings are also laid 
on the quays, so as to bring the wagons alongside the 
ships. On Hawes Point, the 8.E. point of Walney 
Island, is a stone lighthouse, exhibiting a brilliant 
revolving light at 70 ft. above the level of high water. 
The light revolves and appears full at intervals of one 
minute. _It may be seen from all points seaward 
between N.N.W. and E., and in clear weater between 
four and five leagues off. The depth of water over 
Piel bar at half tide is 20ft. The present shipping 
trade at Barrow is principally in ironstone, coal, pig 
iron, and timber, but it is expected to gain both in ex- 
tent and in variety with the improved dock accommo- 
dation now provided at that port. 








THE PRESENT STATE OF THE 
MANUFACTURE OF IRON IN BRITAIN.* 
By Mr. I. Lowrutan BEL. 


Mr. Bett began by observing that the object of such 
exhibitions as that which now occupies so large a share of 
public attention at Paris being to compare the results of 
human industry, it is not surprising that we have been 
favoured with many expressions of opinion on the relative 
merits of manufacturing science, as manifested in individuals 
as well as in nations. These opinions are necessarily 
founded upon the information conveyed by the specimens of 
workmanship exposed for inspection, and therein, it is to be 
feared, is involved more or less of a serious fallacy. No 
one of any practical experience attaches the slightest diffi- 
culty or skill to a manufacturing chemist being able to 
exhibit any of his usual products in a state of great purity, 
provided he pays a little additional care in their prepara- 
tion, and is regardless of the expense incurred in this ex- 
ceptional mode of treatment. In like manner the iron- 
master, by selecting very pure ore and pure coke, may run 
from his furnaces an unusually fine specimen of pig iron, 
which being puddled by his best men, hammered and rolled 
any number of times, gives, as it cannot fail to do, a sample 
of iron of great excellence. If the question were asked, do 
the articles we have the opportunity of examining upon 
such occasions convey in every case a correct idea of the 
average quality of the goods manufactured by, and sold at 
the current rates of, the exhibitor, it is much to be appre- 
hended that such would not be found to be the fact. The 
Industrial Exhibition at Paris has afforded an occasion for 
the ironmasters, engineers, and practical chemists of the 
United Kingdom being told, on the authority of very in- 
fluential names, and of very intimate acquaintance with the 
subject, that while foreign nations have in reeent ‘times been 
making wonderful advances in manufacturing ‘science, little 
progress has heen effected in this country.’ It will probably 
be beyond the power of any one individual to speak 
with a proper degree of confidence, from personal 
knowledge, on all the questions embraced in the general 
charge against our national industry. This paper will 
be confined to an attempt to institute a comparison between 
our poSition and that of our neighbours iu the treatment of 
the ores of iron and their products. This subject is 
selected because it is one to which the most pointed allusion 
has been made, and because in it any deficiency on our part 
would be the least excusable, seeing that natpre has pro- 
vided us with advantages which ought to afford the means 
of our competing with those nations who, by’ their superior 
intelligence and energy, are said to threaten us most. If 
cost of production has to form no element in the calculation, 
it is clear results might be obtained which would leaa to 
very erroneous conclusions in any comparative estimate. 
It is equally evident that any inherent excellence in his 
ores of iron would confer upon the smelter the power of 
producing a superior quality of metal, in doing which, little, 
if anything, may be due to skill in manipulation. These 
circumstances are referred to merely to remind you of the 
difficulty in pronouncing, with certainty, upon a question 
where, in drawing a parallel, so many allowances have to 
be made. For the present, however, these disturbing in- 
fluences will be disregarded, and attention only directed to 
the information conveyed by the numerous specimens of 
the metal to be seen at the Champ de Mars, and which by 
many have been assumed to proclaim our inferiority as 
manufacturers of iron. No one who gives himself the 
trouble to study this department of the International Ex- 
hibition at Paris can be otherwise than impressed with the 
pains the French makers have taken, not only to afford 
proofs of the quality of their produce by ingenions devices 
in showing fracture and tests resistance, but also by a great 
number of sections of iron which, from thinness and dis- 
tribution of material, or great length, or with all these con- 
ditions combined, prove at once the chemical excellence of 
the metal, and the perfection of the machinery used in its 
mechanical preparation. After giving the most ample 
margin to the French, who in their own country would wish 
to do it all honour, and -probably would possess some 
superior facilities in securing the necessary space for the 
display of their manufactures, an Englishman cannot but 
feel disappointed at the attempts, as exhibitors, made by 
some of our ironmasters, who have aspired to represent 
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their own nation; indeed, nothing can excuse the careless 
indifference of one or two who have intruded slovenly heaps 
of raw materials, intermingled with pieces of rusty iron, 
upon an occasion which may be looked upon as a state 
ceremonial of industry. The practical man, however, not- 
withstanding these disadvantages, has there material and 
opportunity enough to enable him to pronounce an opinion 
with sufficient precision on the question of quality of the 
samples submitted for examination. I have myself care- 
fully and repeatedly studied all the great divisions of this 
important branch of metallurgical industry at Paris. I 
have done so alone and in company with English and 
French engineers, iron shipbuilders, and ironmasters, both 
British and foreign, including men of the greatest expe- 
rience and knowledge of the subject, and supported by 
their concurrent testimony, I unhesitatingly advance the 
opinion that no evidence whatever is to be found there that 
this country occupies a position less conspicuous for ex- 
cellence of its produce than that of other nations. Of course 
it is not pretended that in such a competition the 4,500,000 
tons of British-made iron have to be brought into com- 
parison with those 300,000 tons or 400,000 tons of the 
metal which it requires the collective power of every Euro- 
pean nation. to smelt from the purest and rarest known ores 
and charedal, and which cannot be made or sold at much 
under double the price of our most esteemed brands. It is 
of importance, in an inquiry like the present, to bestow 
especial attention to what may be considered the purely 
mechanical treatment of iron, to that treatment by which 
it is obtained in the various forms known in commerce. 
Those sections of bars which present mechanical difficulties 
in rolling have those difficulties greatly increased by the 
presence of certain chemically combined impurities. A 
good skin, as it is called, and unbroken edges, particularly 
in some forms, may be accepted as a fair indication ofquality 
of iron as well as of excellence of machinery employed. 
Judged by this standard, the French, as well as some other 
nations, have every ‘reason to congratulate themselves on 
the state of iron manufacturing science in their respective 
countries, as evinced by some of the really marvellous pieces 
of iron they exhibit. One firm, for example, has sent solid 
rolled bars of double T iron 27 in., and others’83 in. deep by 
30 ft. and 40 ft. long, each bar in both cases weighing 46 
ewt.; but the greatest chef~d’euvre in this way is a girder 
of the same form as the preceding, from the works of 
Chatillon and Commentry, 43 in. deep, with flanges 11} in. 
wide and a web of lj} in. in thickness. This last achieve- 
ment has not so far met with any practical application, but 
it is of value in showing engineers what can be done, and 
that when occasion requires it they have it within their 
power to obtain perfectly solid masses of wrought iron of 
these large dimensions ; at the same time, it may be ques- 
tioned whether, looking at the lengths which generally ac- 
company the use of iron of such sectional strength, it will 
not be found more economical to construct the girder by 
rivetting plates or bars and angle iron together. It should 
be stated that the Butterley Iron Company have for some 
time past rolled iron of this description, in a some- 
what different way, which they charge 40s. a ton less 
than the general quotations. Plates of iron, too, are 
exhibited, rolled so as to require no shearing along 
the sides, as has’ hitherto been practised. In many 
instances, such, for ¢xample, as in the construction of tanks, 
bridges, and other articles, where a slight deviation from 
perfect soundness on the edge is immaterial, this mode of 
manufacture offers advantages by reason of the economy it 
effects.. Against these proofs of efficiency of mill machinery 
and skill in its use may be placed the armour plate, weigh- 
ing 11} tons, from the works of Messrs. Brown and 
Company, of Sheffield, who have rolled plates of this kind 
weighing 25 tons each. There are, it is true, pieces of 
forged iron in the Exhibition heavier than even this, but 
the difficulty our mannfacturers had to encounter in 
transhipment would offer impediments in carriage not ex- 
perienced by Continential nations in sending objects to 
Paris, where size alone formed the test of merit. Any one 
having any recollection of the state of metallurgical science 
in the time of the 1851 Exhibition in London will detect, 
in the means afforded him at the Champ de Mars, a 
wonderful change in the manufacture of steel. This is 
apparent in the number and dimensions of the objects now 
produced in that material. More recently even than sixteen 
years ago the use of steel might also be said to have been 
confined to small articles of cutlery ; to-day railway wheels, 
axles, heavy working parts of steam-engines, and even 
railway bars, absorb immense quantities of this form of 
iron. The manufacturers of other nations, in this sub- 
stance, as in iron, maintain their superiority as exhibitors, 
and probably at the head of all will be placed the name of 
Krupp, of Essen, from whose establishment has proceeded, 
among other admirable specimens of workmanship, the 
gigantic mass of cast steel in the shape of a piece of 
ordnance weighing upwards of 50 tons. We shall endeavour 
to discover presently to whose energy and inventive genius 
the credit is most due of having led the way in dealing 
with iron and steel of such extraordinary dimensions as 
are to met with in our own days, and at the same time seek 
to establish what is the true position of different nations 
which have laboured in raising this remarkable branch of 
industry to its present colossal proportions. In attempting 
this, the only mode of procedure is by reference to the 
history of the past, which shall be done in terms as brief 
as is consistent with clearness; at the same time it is 





obvious that in a manufactureinvolving both mechanical and 
chemical appliances, upon this occasion as well as hereafter, 
we shall be compelled to exceed those limits which ought 
to be observed in any section set apart for discussing a par- 
ticular science. Some indulgence also must be extended to 
any minor inaccuracies in any endeavour to trace the pro- 
gress of an art which owes improvements in its details to 
different individuals, whose position in questions of priority 
it is sometimes so difficult to determine. It is not so very 
long ago that ‘the attention of the Government of this 
country was called to the fact that the iron furnaces of 
that day threatened to place the kingdom in a position of 
considerable difficulty from the rapid manner in which they 
were cousuming the forests of certain districts; and indeed 
for a time, under the pressure of circumstantes which arose, 
the make of iron, insignificant as it was, suffered consider- 
able diminution. From this state of things the nation was 
relieved by the Darbys, in the midland counties, succeeding 
during the last century, in applying, upon a practical scale, 
Dud Dudley’s discovery of the capabilities of mineral fuel 
being employed as a substitute for charcoal in the blast 
furnace. It is quite impossible to overrate the importance 
of this event in the history of the iron trade, because even 
in localities where timber is of little value the rapid manner 
in which even a limited make consumes the forests near the 
smelting establishment causes charcoal quickly to rise'in 
price, owing to the increasing cost of carriage. This is 
easily perceived when it is remembered that in Styria and 
Carinthia something like 25 square miles of wood are stated 
as being required to supply the wants of each furnace, and 
that, in consequence, the best charcoal, owing to the distance 
it has to be conveyed, often costs close on 50s. to 60s. per ton 
before it reaches the ironworks. Simple as this substitu- 
tion of pit coal for charred wood appears, it was a long time 
before the difficulties attending its introduction were over- 
come, and the prejudice against its use set aside—Dudley 
himself being in his grave long before the accomplishment 
of either. This cardinal improvement in iron-smelting 
brings us, without further change, down to about the 
beginning of the present century, when our blast furnaces 
were running thirty or forty tons a week, and that portion 
of their produce, which had to be converted into’bar iron, 
was obtained in this condition by means of the old 
“hearth,” a most laborious, costly, and wasteful mode of 
treatment. In it charcoal was frequently the fuel still em- 
ployed, and the small tilt hammer the only means possessed 
for reducing the malleable product to the state of the bar. 
This was our position when our countryman Cort effected an 
entire revolution in the character of the operations carried 
on in our forges by the invention of the rolling-mill and 
the puddling furnace. The latter contrivance was subse- 
quently greatly improved by Rogers, abandoning the old 
sand bottoms used by its original designer, and by substi- 
tuting iron plates protected by iron slag. Fostered by the 
discoveries of Dudley and of Cort, the use of iron extended 
in every direction, rendering every subsequent improvement 
of increased importance, by reason of the enlarged field 
provided for its exercise. It was thus a fortunate cir- 
cumstance that the labours of James Watt, in connexion 
with the steam-engine, placed in the hands of the iron 
manufacturer the means of driving his new machinery, for 
which the water-wheels of our old forges in many instances 
were totally inadequate. If the other changes which have 
been introduced in later times into our iron processes are to 
be considered as modifications and improvaments only of 
what Dudley and Cort effected many years ago, that of 
Neilson, in applying heated air to the blast furnace, has 
been followed by results of such magnitude as to rank in 
mportance with discoveries of the highest order. The 
effect Neilson’s idea has had in reducing the consumption 
of fuel and the expense generally in smelting the ores of 
iron is too familiar to all to require repetition here. It would 
appear, however, that it is only to those greater and more 
sudden changes that the world at large seems to attach any 
significance ; for, judging by recent criticism on the progress 
of metallurgical science in this country, the fact apparently 
has been overlooked that the ironmasters of Durham and 
North Yorkshire, within the last four years, have introduced 
great alterations in the character of their furnaces, and 
have succeeded in raising the temperature of the blast they 
employ to a point never contemplated by Neilson himself. 
These progressive changes have enabled their projectors to 
effect a saving in coal, and an increase in produce, greater 
than the difference between those cold and hot blast 
furnaces still in common use. Our rolling-mill engineers 
had kept pace with the constantly increasing require- 
ments for malleable iron, until about a dozen years ago, 
when the example of the Emperor of the French created 
a demand for~- an article beyond the powers of 
any rolls then in existence. Possibly they were never 
applied to, owing to the belief then prevailing tha 
hammered slabs of metal alone would satisfy the 
necessary conditions attending the protection of ships 
of war, by means of the so-called armour plating—at all 
events it was by means of the steam-hammer, 4 French 
idea, it is said, originally, but indebted for its practical in- 
troduction here to Nasmyth, that we in this country, in the 
year 1855, manufactured the iron for two floating batteries. 
To Mr. G. G. Sanderson, of the Park Gate Works, we owe 
the idea that rolled plates, by reason of their toughness, 
would be found superior in resisting shot to those of hammered 
iron, and to him and to the owners of that establishment is 
due the merit of having in the same year provided a mill, 





and rolled the plating for a third floating battery, built by 
Messrs. Palmer, on the Tyne. The correctness of Mr, 
Sanderson’s views have bcen justified by subsequent ex- 
periments. Sir William Armstrong’s ingenious method of 
building up wrought iron so as to produce ordnance, having 
incredible powers of penetration, has called for greatly in- 
creased thickness in armour-plating. Manufacturers of 
this description of iron, however, by increasing the powers 
of their heating furnaces, mills, and other appliances, are 
now able to supply our naval yards and military establish- 
ments with material still more invulnerable than that 
formerly deemed sufficient as a means of defence. It is 
this character of machinery which has enabled mill-owners 
here and abroad to handle such huge masses of wrought 
iron as have excited the admiration of all ‘who interest 
themselves in such matters, and it is by means of the 
so-called universal mill, designed by Mr. Arrowsmith, that 
our friends in France are rolling their smooth-edged plates, 
This hasty sketch, is it ishoped, animpartial account of what 
has been done in this country towards advancing the manu- 
facture of iron to its present position. As soon as the 
occasion arose, other nations profited by the wisdom our more 
matured experience had acquired, and every improvement 
in machinery or in process found immediate imitators’ in 
each, locality where the “forge Anglaise” had to be con- 


structed. an) 
(To be continued. ) 








NEGATIVE SLIP. 
To Tue Eprror of ENGINEERING. 

Str,—I only know. of one phenomenon to which the term, 
“ negative slip,” is applied, and that consists in the vessel, dur- 
ing each revolution of the screw, advancing a greater distance 
than that represented by the pitch of the screw. If you mean 
the same thing when:iyou refer to.““negative slip” in your re- 
view of Mr. Bourne's work on.the screw propeller, I beg to 
observe that there is no difficulty ih ascertaining the immediate 
cause of it. ays i 

Let a vessel of any desired size, .and,“of fair sailing qualities, 
be selected, and four two-bladed seraws (which I will call A, B, 
C, and D, respectively) be made, so “that each of them can be 
mounted on the same screw-shaft. Let the diameter of A, B, 
and C be the same, and about equal to the mean draught of the 
vessel; for argument’s sake, I will call it 16 ft. Let the 
pitch and the length of each blade in the direction of the 
axis be respectively 20 ft. and 3ft. 9 in. for A, 12 ft. and 
2ft.3in. for B, and 8 ft. and 1ft. Gin. for C (pitches re- 
spectively=1}, #, and 4 diameter; length of each blade=;% 
pitch). Further, let D have a diameter of 12 ft. only, a pitch 
of 16 ft., andalength of 3ft. Then, if the trials be made with 
the same draught and trim of vessel, when the sea is calm, and 
there is no wind nor current, it will be found that the slip of A 
and D is positive, and that of B and C negative, the negative 
slip of C being greater than that of B. And the results will 
be precisely the same for the same number of revolutions of the 
screw, and nearly the saine for all velocities of it, however often 
and in whatever rotation the experiment may be repeated. Of 
course the screws A and C alone would suffice for this test, in 
which case the cost of the experiment would be reduced to 
one-hal!. 

Should the same screws be applied to a vessel of larger size 
(requiring a greater force to propel it at a given speed), then 
the positive slip would become greater, and the negative slip 
less ; or the latter might, possibly, disappear altogether and turn 

itive. On the other hand, if the screws were fitted toa 
vessel of smaller size (requiring a less force to propel it ata 
given speed), the negative slip would be increased, and the posi- 
tive slip decreased. ‘The negative slip of the screws, B and C, 
would likewise be augmented by increasing the length. of their 
blades. 

I speak confidently upon this subject, because I am making 
statements in accordance with facts, which were experimentally 
established some twenty years ago, and have been frequently 
corroborated since, but which have been deliberately ignored. 

That the advance of the vessel can and does exceed the pitch 
of the screw under the circumstances which I have pointed out 
proves, not that the phenomenon is mysterious, paradoxical, 
anomalous, and what not; but that the laws which govern the 
action of the screw, whether the latter be considered simply in 
the character of au inclined plane,.or in its capacity of a pro- 
peller, are totally different from what they are supposed to be. 

The term, negative slip, as generally understood, is intended 
to represent the case of ‘a screw-propeller actually eres 
the vessel, in the direction of its ‘course, It is always plainly 
destrived as implying ‘an excéss of velovity of the screw over 
that ‘of the vessel. ‘This is, in fact, its distinctive feature, that 
to which it owes the peculiar prominence which it has attained. 
As soon as this definition—which, by-the-by, no one who has 
the least notion of what a screw-propeller is, can seriously accept 
for a moment—is either modified or abandoned, the exceptional 
character of the phenomenon instantly vanishes. As soon as 
“negative slip,” literally understood as I have described it, 
ceases to be an expressiun relating to an occurrence which can 
be strictly proved to be actually taking place, it loses all the 
significance with which it has been invested, and can be no 
further a subject for serious discussion. 

As the screws which would be required for such an experi- 
ment as I have suggested, even if they had to be made on pur- 
pose, would not be lost, and as it is, moreover, quite possible 
that suitable ‘“ second-hand ” screw-propellers could be found, 
some of our marine engine-makers may perhaps be-induced to 
incur the comparatively trifling expense which a test’ of this 
kind would involve. I am, Sir, 

Your obedient Servant, 

September 14, 1867. Cc. 


Tue Oaks Cottiery.—Very little progress in opening this 
colliery has been made since last -week, und no bodies have been 
recovered. 
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ABUTMENT OF FINDHORN VIADUCT, 


We give, above and on 


page 257, engravings showing some of 
the works on the Highland Rai 


lway, referred to in the excellent 
paper read before the British Association, at Dundee, by Mr. 
Joseph Mitchell, and published by us in our last number. The 
bridges and viaducts on the Highland Railway are not rerark- 
able for the size of their spans, or for any great engineering 
difficulties which have arisen during their construction; but 
they are remarkable for the architectural skill and taste with 
which their details have , been designed, and which render them 
well worthy of special notice. The various works were so fully 
described in Mr. Mitchell's paper that it will be unnecessary that 
we should say more concerning them here, and we need, there- 
fore, only mention that we shall publish further engravings of 
them on an early occasion. 








Smoxine Locomorives.—Do the Great Northern engines 
smoke worse than those on other lines? We only know that 
they do smoke fearfully, and they throw a good deal of fire as 
well. Why is not all this, as it may be, prevented. 


EXAMPLES OF BRIDGE ABUTMENTS: 








MR. JOSEPH MITCHELL, ENGINEER. 


ABUTMENT OF DULNAIN VIADUCT, STRATHSPEY. 


Ratstne or THE SteAmsuiP Druri.—This fine ~ which 
sank in the river off the Tunnel Pier abont a fortnight back, 
was successfully raised last Friday. During the previous week 
preparations had been made for pumping her out, and to this 
end the combings of the hatchway had been raised, and a couple 
of centrifugal pumps placed, one in the fore hold and one in the 
engine-room, each being driven by a portable engine. Some 
powerful hand pumps had also been placed aft, and all being in 
readiness, the attempt to raise the-vessel was made yesterday 
week. It was soon found, however, that sufficient pumping 
power had not been provided, and application was then made 
to Mr. Roberts, of Millwall, for one of his steam pumps, having 
two 11}in. cylinders. This, with one of his boilers, was taken 
up and got on board, and in half an hour was connected and at 
work. About a foot of water having been pumped out, further 
proceedings were postponed until Friday morning, when, as soon 
as the tide left, pumping began. It soon became evident that 


all was going on favourably, and Mr. Roberts's pump attracted 
particular attention, from the large quantity of grain it brought 


HIGHLAND RAILWAY. 










| 








IN ry > vy 1 AWA 
| OAV Be 


tat 
TNT) 


hii = —— = 
oe 
ti | 
i 


hie 
\ i) 
i] 


FIV WestHntUD YR 


AY, 





ry 







ul i 
7 








wall ‘ear, a 
en 


Hi | ‘eR 
eee ree ul 








ABUTMENT OF TILT VIADUCT, BLAIR-ATIIOLE. 


up. When, therefore, it became necessary to put on a greater 
length of suction pipe, it was forced down into the cargo (oats) 
without a strainer, and upon the pump being again started it 
raised up the grain so fast that the men were brought up from 
filling baskets in the hold to clear it off the deck, and after a 
time men had to be sent down to shovel the oats down to the 
suction pipe. In this manner the grain in the way of the hatch- 
way was pumped out to the depth of 12 ft., the length of suction 
pipe at starting being 8 ft., and at finish 15 ft., it then being 
within a foot of the bottom. About three-quarters of an hour 
after pumping commenced, the ship began to get lively, and 
shortly afterwards it was afloat, and as the tide rose was towed 
in shore, where, temporary patches being put on, she now remains 
to complete the discharging of her cargo. 

THe MineraL WEALTH or JApan.—Mr. Gower, the 
British Consul at Hakodadi, refers in bis report this year to the 
minerals which abound in the island of Yesso. It appears that 

th ere is an abundant supply — coal, and copper and iron are 
a1 so found in different forms. ere are also good lead mines. 














Sept. 20, 1867.] 


> 


ENGINEERING. 





265 











PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 y.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under 
and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


prenticeship, and in the routine of mental impartation ; 
in other words, that a youngster of average dulness 
can, by pupilage, become a good routine engineer, 
and thus gain a living for himself, as the be- 
all and the end-all of his profession. As well 
might we apprentice a youth to Tennyson that 
he might .become a poet, or to Gustave Doré 
that he might become a painter of the grand and 
the terrible. Engineering has its thousand formule, 
and these any studious mind, of a practical turn, may 
master; but the mastery of all of them will not make 
the engineer, in the higher sense of the term. With 
their knowledge alone he may become a private, or 
even a non-commissioned officer, but. never a captain, 
still less a general, in the great army of engineers. 





D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, .and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau d'ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL-are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also: the Nouveau PorTerevuILLe DE L’INGENIEUR 
pES CHEMINS DE Fer may be obtained, price 91. 


NOTICE. 

The publisher of The Engineer, ix a public announce- 
ment in that paper, untruly states that its circulation is 
larger than that of ENGINEERING, whereas the con- 
trary is the case. He can know nothing of the circula- 
tion of this paper; but Mr. Colburn, as the former 
Editor-in-Chief of The Engineer, knows that its circu- 
lation in 1858 was but 2850, and that down to the end 
of 1864 it had never exceeded 5000. Liven this increase, 
under his management, was an unusual one. That its 
circulation, so far from increasing since that time, has 
declined there is abundant reason for believing. Com- 
peting as it has done with this Journal, which has 
enjoyed the advantages of superior capital, superior and 
exclusive sources of information, and a status in the 
profession which ‘the Engineer, even when under its 
Sormer management, never possessed, its circulation could 
hardly fail to diminish, or at best to remain stationary. 
But we have abundant evidence in our office, much of 
which we are permitted to show to advertisers and others, 
that ENGINEERING, measured not dlone by the numerical 
test of circulation, has largely displaced the journal 
Sormerly conducted by Mr. Colburn. It is but justice 
to our advertising friends that they should be made 
aware of this fact, and the written proofs, containing 
many names of the highest eminence, but of which we 
can make no public use, are in many, although not in all, 
cases open to their private inspection in our publishing 
office. 

The circulation of ENGINEERING is now double that 
enjoyed by The Engineer iz its best days, and probably 
three times its circulation at the present moment, and the 
singular and exceptional value of the former to adver- 
tisers may be judged from the following extract of a 
letter from one of the largest and most successful ad- 
vertising firms in the kingdom—a letter which is open to 
the inspection of any one who desires to see it; “ We 
are happy to inform you that we have just received an 
order from the Costa Rica Government for goods to the 
value of £-—, , and in their order their agents 
expressly refer to our advertisement in ENGINEERING. 
We may also state that the India Office last year gave 
us orders to the value of £ » ——, and their inspect- 
ing engineer, an officer in the Royal Engineers, expressly 
told us our advertisement in EXGinEERING /jirst brought 
their attention to us. We might mention many instances, 
and we may state as a fact that we have traced more 
orders to our advertisement in ENGINEERING than to all 
the other papers put together.” 
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THE PROFESSION. 


Tue true engineer isso imbued with the faith in 
the greatness and abstract goodness of his profession, 
that he can hardly believe there can be too many engi- 
neers. ‘The essence of all engineering is thought, and 
that of the most valuable kind, not only when re- 
garded in its material aspect, but valuable also when 
considered in relation to its beneficent and Christian- 


True, as in all other armies, engineering must have 
its rank and file, and there will be men who 
| can only know and can only do what they are told, and 
| whose whole idea of duty lies in obedience to command, 
| and we would speak with all respect of these men. 
| The engineer whose own mind isall alive with origina- 
tion and expedients, and who can gain a given end by 
|a dozen different roads, must always respect his faith- 

ful assistant, who, with an undying devotion to duty, 
| will scrupulously carry out his orders, working day by 
| day, and, if need be, night after night, copying, filling 
| in details, tracing, taking out quantities, measuring up 
| work, calculating strains and resistances, perform- 
jing, in short, all the routine of. design, and that 
contentedly at from 30s. to three guineas a week, and 
who, even with a wife and.a little constellation of 
children, subsists honestly and decently upon his 
salary, and has generally, if not always, something 
between him and want. How much the great engi- 
neers owe to the conscientious care, the persistent in- 
dustry, and critical and accurate habits of thought of 
their assistants can never be fully known; but those 
who are deep in the experience of our profession know 
ihow truly this assistance is indispensable to the 
success of every great master of our art. ‘To 
|him such assistants—and there are many yet, 
after all that is said and all that must be admitted 
of professional degeneration—are what brave and 
faithful soldiers of the line are to the great eneral, 
the victories of whose army are individualised 
in his own name. None who realise the triumphs of 
British engineering should forget how much of the 
brunt and hard drudgery that won them has been 
borne by the engineering assistants of this kingdom; 
many of them noble fellows, recruited both from this 
side and the other side of the border, and from the 
sister isle. It is these poor fellows, just now, 
who, while their “ governors ” are racking their 
wits to discern the direction of future invest- 
ment, when new companies will float, and what 
new phase of engineering will pay, are wondering 
whether the clouds will ever lift, and whether the 
great offices in Westminster will ever again be alive 
with the cheery hum of paying work. ‘The assistant 
has his own thoughts, and he knows full well that all 
our modern periodical accesses ‘of national prosperity 
have been based upon the development of some great 
material discovery, and that we are not just now in 
want of new railways, new harbours, new steamships, 
nor monumental engineering of the grander sort. 
Even the bolder and original cr of engineering 
have become tame. There are plenty now who can 
float a railway over a fathomless bog, or tunnel two 
miles under a lake, or span a chasm half a mile wide at.a 
single leap, or unwater a mine drowned to its uttermost 
depths, or take a railway and its rolling stock up an 
Alpine steep, or putin a pier in a hundred feet.of water 
and mud, or stop a rushing torrent where a sluice has 
burst in treacherous ground, or perform any one of the 
hundred miracles which have given such lustre to our 
profession. We would be glad indeed could we fore- 
see the direction and results of the next great campaign 
of engineering in the unknown. or the sake of the 
thousands of our rank and file, who have chosen our pro- 
fession for life, and who have before now taken its over- 
work in honest earnestness, incurring all the risks.of 
premature decay, of breaking down ‘long before the 
allotted time of nature, we would, if we could, point 
out the precise direction from which they may expect 
fresh and profitable employment; for the heart always 
jumps with the nimble and.prosperous hand. We can 
only say, broadly, that great future prosperity must be 
looked for in ‘fresh discovery and invention, and in this 
British genius has been too long fertile to allow us to 
doubt that new and still unexpected sources of wealth 
will be found. As it has been before, so it will be in 
time to come, that the improbable and unlikely of to 
day, or rather that which but few: far-reaching minds 





ising tendencies. Half the world, possibly nine-tenths, | ean recognise as likely or probable, will nevertheless 
still believe, and will always believe, in mental ap- 





‘give the greatest return in general prosperity. 


THE SMOKE NUISANCE. 


Tur high. priests of science have been distoursing 
learnedly at Dundee, before the British Association, 
and coal has come in for its share.of discussion. Ever 
since the note of alarm over our diminishing coal-beds 
| was struck by Sir William Armstrong, at Newcastle, 
a few years ago, the last reverberation of which has 
not yet died out, our savans have been investigating 
the question of coal supply, and our legislature like- 
| wise has had a hand in it. In the Sanitary Act of 
1866, smoke-consuming clauses were provided, by 
which local authorities were empowered to take mea- 
sures to suppress the nuisance of smoke. The act had 
its origin from a double motive—the desire to purify 
the atmosphere of towns, and the desire to diminish 
the waste of fuel, it having been logically argued. that 
smoke being unconsumed fuel, its prevention or con- 
sumption would lead to the economy of fucl. Pro- 
fessor Rankine, at Dundee, has told us that we lose 
from 20'to 40 per cent. of coal.in applying it for the 
generation of steam. ‘Twelve months were allowed to 
transpire before the law was to come into operation, 
which tock place Jast month, so as to give time to 
manufacturers to adapt their furnaces to fulfil the pro- 
visions of the law. ‘he time thus allowed was ample, 
and in many towns the local*authorities, with a view 
to give practical effect to the law, have appointed 
smoke-suppression committees and salaried inspectors. 
It is almost a satire on the science of the age that 
smoke continues to roll lugubriously from our manu- 
facturing chimneys; that, our railway locomotives are 
annually distressing the country with a heavier dis- 
charge of smoke trom their funnels, until railway 
trains have come to resemble runaway limekilns, de- 
facing the beauty of the fields, blackening the car- 
riages, and griming the passengers with dust and 
smoke. ‘This wasteful nuisance is perpetrated in the 
name of “economy,” but it is fast becoming into- 
lerable, and who that has entered a principal station 
does not know the deafening roar of the steam-jets, or 
“jimmies” in the funnels, turned on to diminish or 
“paint” the smoke, whilst they cause a dan- 
gerous and wasteful generation of steam, which neces- 
sarily blows off and adds to the din. In like manner, 
our steamers delight to blow a cloud athwart the sky, 
trailing the black vapour in their wake for miles. The 
same freak is performed daily at London-bridge, where 
the steam-ships on the eastern side, taking the benefit 
of an old Act, pour out volumes of smoke like so 
many marine voleanoes, often to the great discomfort 
of persons traversing the bridge. A smokeless London, 
or a smokeless Manchester, or Bradford, or Halifax, 
is a dream which we should like to see realised, as in 
fact it can be, and we wish that the British Association 
had turned its attention to sucli,a. problem. But it 
has been busy with many pe tay tied topography 
of Jerusalem, the disease among the grouse, the geo. 
graphy of Central Africa, the antiquity of man, the 
origin of civilisation, -pic-nics, and the utilisation of 
male convicts. 

Since Charles Wye Williams prosecuted and published 
his investigations into the combustion of coal, and 
gave us the benefit of his practical knowledge, there 
Is no excuse for not knowing what is required to be 
done to prevent smoke. That great and persistent 
apostle’s first, second, and third rules were mix, mix, 
mix the air and the combustible gases : thus only will 
you effect.complete combustion, Everything depends 
upon a thorough and timeous mixture. Simple though 
this dictum is, we are far from realising the force of it 
in our usual practice. Generally speaking, we do not 
mix the air and the gases, and when we do we don’t 
do it at the right place. The mixture must be done 
in the furnace, immediately over the fire. Mr. Williams, 
moreover, has clearly shown that a supply of air spe- 
cially to burn the smoke-making gases, must be intro- 
duced from above the fire—that is to say, not through 
the grate—for we cannot hope to avoid smoke by de- 
me on the admission of air through the fuel on 
the grate in the green state of the-fire. If it be asked 
where and how the additional supply of air ought to 
be-admitted, theory and practice 7 concur in the 
answer that the proper point for its admission is in 
front of the fire, at the doorway, where the supply can 
be conveniently controlled. To accomplish the two 
ends—the avoidance of smoke with the economy of 
fuel—the aim of “the fireman must ever be to maintain 
a uniform and active rate of combustion; admit as 
much air during the critical periods as is sufficient for 
the complete combustion of the gases, and no more; 
and to do this he must not place much reliance on his 
dampers ; these are to be kept open as far as necessary 
to maintain the requisite draught and no further; and 
he must finally depend, in regulating the supply of 
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— 
steam, on his management of the fires. It is not for- 
tten that the conditions imply more energy, more 
intelligence, more skill and perseverance, than firemen 
ordinarily possess; altogether more than they are 
usually expected to possess and their duties to de- 
mand. But the present purpose is not to bring down 
the art to the level of ‘‘ the meanest capacity,” but to 
indicate the conditions that it is necessary and suffi- 
cient to fulfil, in order that the smoke nuisance may 
cease. 

As coke and anthracite coal give no smoke during 
combustion, although compo8éd of the very matter of 
smoke—of almost pure pom sae follows, remarkably, 
that the property of smoke-making is connected with 
the presence of hydrogen in the coal, and that this 

s, the most ndithal type of gaseity which chemistry 
= discovered, is really the cause of all those difficul- 
ties which have stood between us and the coveted 
desideratum of a smokeless furnace. It is in the trans- 
formation of the heavy hydro-carbons, given off from 
coal freshly stoked in the furnace, into gases of more 
and more ogee forms, by precipitating some 
portion of their carbon, that the great body of smoke 
is produced ; for, in ordinary circumstances, most of 
the precipitate of carbon is of course carried off un- 
combined in the general current passing through the 
furnace. This invariably and necessarily takes place 
by the usual slovenly mode of hand-firing, which 
consists of shovelling a bin of coal into the furnace, 
and after it is discovered that the steam has gone 
down, stoking the distilling mass, to get it up again. 
“Tt is not to be expected,” said the late Mr. W. M. 
Buchanan, writing in 1852, “that firemen will improve 
“ under a system which offers little or no inducement 
* to excel ; it is necessary that there be a stimulus, a 
“compelling necessity to strengthen and sustain the 
“sense of duty ; and this implies a knowledge of the 
“subject and an energy of purpose somewhere else, 
“and where presently the whole tone of expression is 
“that of hopeless apathy to the whole question. Much 
“of this apathetic feeling has, no doubt, been en- 
“gendered by the repeated disappointments hitherto 
“experienced at almost every factory of note, for few 
“ have escaped entirely the tempting promises of some 
“one or other of the smoke-burning doctors. The 
“feeling has at length passed into the public mind; 
“and while everybody admits that clouds of smoke, 
“condensed into showers of blacks, are none of the 
“most benign of meteorological phenomena, there are 
“few to whom the subject may be mentioned who will 
“not add, with a significant shake of the head, that 
* the evil is to be borne with; the thing is atit is, and 
“cannot be better. If further urged, reference is 
“made to the thousand-and-one schemes of smoke- 
* burning that have been tried and failed.”* This was 
written fifteen years ago, and it very fairly represented 
ey opinion until within the last few years, when 

uord Palmerston, that sagacious practician, initiated a 
crusade against the foul-mouthed chimneys of the 
metropolis, and got an Act passed for the suppression, 
in this quarter at least, of the universal nuisance. 

Encouraged by the success of the decided measures 
taken to carry out the provisions of the Metropolitan 
Act, under the intelligent inspection and energetic 
action of the inspecting engineer appointed by Govern- 
ment, which has resulted in such a purification of the 
atmosphere that a clean shirt, which formerly lasted 
only a day, now lasts four days in good condition, 
Parliament has wisely followed up its beneficial action 
in the metropolis by the Act of 1866, already referred 
to, applicable to the whole of the United Kingdom. 

Of the schemes for smoke-burning, to which Mr. 
Buchanan made reference—most of them patented—it 
is to he borne in mind that he wrote of what was 
known fifteen years ago; and it would be unjust to 
ignore the labours of inventors during that interval. 
It would also be unjust to the memory of Mr. C. W. 
Williams, notwithstanding his incessant blasts of his 
own trumpet while he lived, did we not recognise in 
all its force the great practical fact that was drilled 
into the heads of all who attentively read his works, 
or listened to him in conversation, that in order to 
consume—we beg his pardon—to “ prevent,” smoke, 
air must be supplied above the fuel in sufficient 
quantity, and thoroughly wrxep with the smoke, there 
and then. ‘The practical difficulty was to effect this 
mixture. Mr. Buchanan was evidently cognisant of 
the difficulty when, contrary to much authority, he 
condemned the languid circulation of the air in the 
furnace as a condition of perfect combustion, and 
advocated a brisk draught, as the one practical con- 
dition necessary and sufficient for the prevention of 





* “ Notes towards a Solution of the Smoke Nuisance Question,” 
by W. M. Buchanan, 1852, page 48, : " 





smoke. “ The effect of draught,” he said, “is virtually, 
“in fact, to increase the combining power of the 
“ saturating constituent—the oxygen of the air—not 
“only by continually bringing fresh portions of it 
into contiguity with the body of combustible matter, 
“but further’ by impelling it into contact with the 
“combustible before the air has absorbed heat and 
“expanded.”* Mr. C. W. Williams, writing in 1861, 
appears to have formed a like opinion of the necessity 
for au active draught. He says “that in many cases 
‘« steam-boilers were practically deficient in draught for 
“the combustion of the gas in the furnace-chamber, 
“although an adequate number of orifices had been 
“furnished.” . . . . “The deficiency in the supply of 
“ air was ascertained to be caused either by the absence 
“ of a sufficient natural draught, or the generation of so 
“large a volume of gas in the furnaces by reason of 
“their great length and consequent great superficial 
“area, as to be far in excess of what could be supplied 
“by the perforated plates by the natural draught 
“alone. The only alternatives then were either to 
“shorten the length of the ‘grate area, or increase 
“the draught by mechanical means.” + 

Within the scope of an article of this sort, one cannot 
pretend to notice all that has been tried for smoke 
prevention. We must content ourselves, for the 
present, by saying that an artificial stimulant is now, 
by almost universal consent, acknowledged to be 
necessary for securing in practice the satisfactory 
combustion of a smoke-making fuel. Special trials 
and experiments we know have been made, and 
made successfully, to show that such fuel: may be 
consumed without smoke, independently of the aid 
of stimulants to draught; but there is no room for 
questioning that when that has been done regularly, 
and for a length of time, it has been effected by the 
agency of extra careful and intelligent stoking, in con- 
junction with favourable proportionsof boiler and, above 
all, plenty of boiler-power. Mr. Fairbairn told us long 
ago that forcing the fire is the gangrene that infests 
the whole system of boiler-service, boiler-power in 
general having been barely sufficient. But since he 
wrote this, boiler-service has, no doubt, been improved. 

In fine, if we are to take boilers and stokers as we 
find them, there can be no question that if smoke is to 
be generally banished from the face of the country, 
furnaces must be worked with a brisk draught induced 
or accelerated by mechanical means. Such means as 
have come under our observation for accelerating the 
draught in ordinary furnaces we shall consider in 
another article. 

The foregoing observations, it should be remarked, 
have reference generally to all sorts of furnaces, but 
more especially to those of ordinary stationary and 
marine boilers. ‘The fireboxes of locomotives and 
(now, from their importance, we must add) portable 
engines, are a class by themselves, to which we shall 
return, 








THE LORD WARDEN. 


Tue armour-plated screw steam-ship Lord Warden 
was tested, on her deep draught, at the measured mile, 
outside Plymouth breakwater, on Friday last. This 
ship is of 4080 tons burden, and on Friday’s trial had 
a displacement of 7839 tons, and a midship section of 
1280 square feet. The draught of water was several 
inches more than intended, on account of the ship 
having been finally mounted with 9 ton and 12 ton 
guns, instead of the lighter armament originally con- 
templated. The draught forward was 23 ft. 7 in., and 
aft 27 ft. 9 in. 

The engines of the Lord Warden are by Messrs. 
Maudslay, Sons, and Field, They have three cylinders, 
Qlin. in diameter and 4 ft. 6in. stroke, working 
cranks at 120° apart. They are rated nominally as of 
1000 horse power. Their boilers have 700 square feet 
of grate area and 19,000 square feet of total heating 
surface, and they are provided with superheaters, 
The engines drive a four-bladed screw of increasing 
pitch, 22 ft. 9in. in diameter and 2] ft. 44 in. mean 
pitch. On the trial, the safety-valves were loaded to 
31} lb., the pressure in the boilers being 28.1 1b. onthe 
full power, and 301b. on the half-power trial. On the 
full trial 63.327 revolutions were made per minute, 
equal to 570 ft. of piston. The engines worked to 
6705 indicated horse power, or to 6.7 times their 
nominal power, and drove the ship, as a mean of six 
runs, at 13.496 knots, or yery nearly 13} knots an 
hour. This performance does not, however, give high 
coefficients by either formula. 





* “ Notes,” page 39. 
+ “On Heat in its Relations to Water and Steam,” 1861, 
pages 199, 200. 





By the midship-section formula, st oe the co- 


efficient at full speed was 469.26; and by the displace- 


3 
tat J the co-efficient was 144.66. 

At half power 4080 indicated horse power was 
exerted; the speed was 11.777 knots, and the respec- 
tive co-eflicients were 512.47 and 157.9. 

The Lord Warden had a light-draught trial, last 
year, with 7024 tons displacement, 1162 squaré feet 
of midship section, and 5038 horse power. She 
made 13.139 knots, and gave co-efficients of 523.1 
and 165.1 respectively. She also had a deep-draught 
trial last month, with 7429 tons displacement, 1233 
square feet of immersed midship section, and 6395 
horse power. She went at 13.439 knots, and gave 
co-efficients, respectively, of 468 and 144.5. At half- 
boiler power, with 3346 horse power, she made 11.201 
knots, and gave co-eflicients of 517.5 and 159.8. 


ment formula, 











AGRICULTURE IN MADRAS. 


Tue use of agricultural implements appears to be 
making some progress in the Madras presidency, and 
from a letter addressed by Dr. Hunter, superintenden 
of the School of Arts, to the superintending engineer in 
in the Punjab, we have gathered the following very 
interesting particulars. 

Considerable success, we are assured, has attended 
the employment of European agricultural implements 
lately received in that presidency from England ; and 
of these the most wel conan to have been Howard’s 
iron ploughs, which are now being extensively manu- 
factured at the gun-carriage manufactory, mint, and 
public works department workshops. One of the 
winnowing-machines is in great favour with the natives, 
but by whom manufactured does not appear; so are 
the large and small scythes. The natives soon learn 
to handle these, and they become very dexterous in 
the use of the plough and scythe; the light steel hoes 
and rakes they likewise soon get accustomed to, but the 
spade and steel fork do not seem to suit the hard soils of 
Madras. The coffee-planters and cultivators of pota- 
toes and vegetables on the hill stations get the natives 
to use the fork freely; but General Ottley’s mamoo- 
ties, it is stated, beat all the European spades for 
efficiency and rapidity of digging. 

The horse-drill, the hand-sower, and the barrow- 
sower are gradually getting into favour, because they 
resemble some of the native dibbling and sowing 
machines, and are more durable and efficient from 
being of a larger size and light, Several gentlemen 
got chaff-cutting machines made at the Mint, and find 
them of use for feeding horses and cattle; several 
have also got lawn-movers from Europe, which have 
been found to answer well for croquet-grounds and 
neat plots of grass. The horse mowing-machine has 
been found very serviceable at the Government Farm 
and the Remount Depét at Oossoor, and there is no 
difficulty in introducing the use of any of the above 
machines where one can command skilled European 
and native workmen who pull well together. Colonel 
Thompson, it appears, has tried a great many ploughs, 
reaping-machines, harrows, grubbers, winnowing and 
thrashing machines, both with horses and bullocks, at 
Oossoor, and has had very fine crops of raghy, cholum, 
rice, guinea-grass, and oats. Dr, Hunter says: “1 
“ have seen a good many of the above tried at the 
“ Government farm, and a few at the Horticultural 
“ Gardens. We find that Howard’s iron plough, 
“ with two wheels, and the small pony plough can 
“ both be used with very moderately sized bullocks, 
“and that the horse reaping-machine works fully 
* better with bullocks than with horses.” 

The productiveness and fertility of irrigated land, 
as shown in the following further extract from Dr. 
Hunter’s letter, will doubtless astonish some of our 
English farmers, who rarely expect more than two crops 
in the year off their grass land: “This season I pro- 
“ pose irrigating the same land, as several people now 
“ get twelve crops of hay in Madras from the use of 
“ manure and water. Each acre should yield one ton 
“of Hurriallee grass per month; this is the Dooab 
** grass of Bengal. find that cholum or guinea- 
“ grass gives heavier crops, but both are more exhaust- 
* ing. - We can get about eight crops of them in the 
“ year from the same roots, cutting down the crops 
“ every six weeks, and running in tank-bed earth or 
fine road-dust, and about an inch depth of water 
“after each crop is cut, and then watering twice 
“a week. The heaviest crops are cut in the hot 
“ weather.” 

We might enlarge considerably upon the use of 
agricultural implements of modern manufacture upoa 
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the fertile plains of India, and the advantages that 
must follow their use in. preference to the clumsy and 
old-fashioned native implements. A large collection 
of models representing these native implements is to 
be found in one of the annexes: to the Paris Exhibi- 
tion, and doubtless they have been examined by many 
of our readers. There is undoubtedly a large field 
open for English agricultural implement makers in 
our Eastern empire, which, if properly worked, should 
contribute largely to increase our annual exports in 
that elass of machinery. 








AN ENGINEERS’ CONVENTION. 
WE have in type the proceedings: of a convention of 
American engineers which recently assembled at St. 
Louis, to onsider the plan and mode of constructing 
a great btidge across the Mississippi at that place. 
The length of the bridge will beabout 2000 ft., and by a 
law of Congress, regulating the navigation of the great 
American rivers, itmust have at least one span of 500ft., 
or two of not less than 350 ft. each, and the underside of 
the spans must be at least 85 [t. above water, and this 
although the banks of the river are low. The river 
bottom consists of shifting sand and alluvium to a 
depth varying from 28 ft. on one side of the river to 
about 125 ft. on the other. The difficulties of the 
task are undoubtedly great, and the promoters of the 
undertaking are meeting.them in a way as novel as it 
is creditable to our profession in America. The 
first engineers in the country were invited to visit 
the site of the intended work, and to confer 
freely together; and they have done so with a 
readiness and unanimity which will be appreciated 
here when our account of the proceedings, crowded 
from our columns this week, shall appear in our next 
number. Among these engineers was the Honourable 
William J. McAlpine, whose visit to London, last 
year, is so agreeably remembered in professional circles, 
and who, as standing at the head of the profession in 
his own country, was chosen as the chairman of the 
convention. There were also Mr. Chesbrough, the 
engineer of the Chicago tunnel extending for two miles 
under Lake Michigan, Mr. 8. 8. Post, a leadin bridge 
engineer, Mr. George A. Parker and Mr. L. J. Flem- 
ing, both of whom have put in deep foundations under 
somewhat novel circumstances, besides other engi- 
neers less widely known, . The idea of divided pro- 
fessional labour and responsibility which this conven- 
tion conveys will not strike the English mind favour- 
ably, leading as it almost inevitably must to future 
disputes and contentions ; yet it is not unlikely that it 
is the best possible course for the company by whom 
the construction of the bridge has been undertaken. 








BESSEMER STEEL PLANT. 

THE construction of converters, blowing-engines, 
hydraulic apparatus, &c., for the Bessemer process has 
been chiefly carried on by two large firms—one in 
Manchester, and the other in Bolton. In addition to 
these Messrs. Tannett, Walker, and Co., of Leeds, are 
makers of Bessemer plant, and are now making a pair 
of 6-ton converters for Sir John Brown and Co. ‘The 
greater portion of the plant for a Bessemer steel works 
in America, that of the Freedom Iron and Steel Com- 
pany, at Lewistown, Pennsylvania, was lately sent off 
from these works, as was also a heavy plate-mill, with 
a pair of horizontal engines, of 3 ft. cylinders, and 5 ft. 
stroke. Messrs. Tannett, Walker, and Co. are almost 
exclusively engaged upon the machinery of iron and 
steel-works, including blowing and mill engines, rol- 
ling-mills, steam-hammers, Bessemer plant, &c., with, 
occasionally, engineers’ tools of special construction. 
The steam-hammers have a peculiar and excellent 
valve motion, which we shall illustrate in an early 
number. 

Not long since Sir John Brown and Co., of the 
Atlas Works, Sheffield, required an accumulator 
cylinder 36 ft. in length. The outer diameter was 
36 in., the inner 26 in., for a 24in. ram, and the total 
weight. was to be about 25 tons. Several makers 
tendered for the casting, in four 9 ft. lengths; but 
Messrs. Tannett, Walker, and Co. successfully under 
took to east it in one. They duga pit in their foundry- 
floor, 34 ft. deep, and built up a mould in strong cast- 
iron boxes, carefully jointed together. The casting 
was poured so tliat the lower half rose from the 
bottom, the upper half being afterwards poured from 
the top. The ferrostatic head of a column of iron 
36 ft. high is about 1 ewt. per square inch ; so that 
the mould had to be very strong. The iron, before enter- 
ing at the bottom, fell upon a wrought-iron plate, which 


work may be compared, with some reason, to a cast- 
iron gun 36 ft. long, and of 26 in. bore—a gun heavier 
than the 15 in. Rodman... The casting was completely 
successful, and the cylinder is now in use at the Atlas 
Works. 

Messrs. Tannett, Walker, and Co. have made many 
tyre-rolling mills, among them that which we illus- 
trated some time ago, as in use at the new Grimes- 
thorpe Works of Messrs. Charles Cammell and Co., 
of Sheffield. The same tyre-mills have been made for 
the Lowmoor Iron Company ; the Bowling Tron Com- 
pany; Messrs. Taylor Brothers, of Leeds; Messrs. 
Hood and Cooper, of Leeds ; the Farnley Iron Com- 
pany, &c. 








EXPERIMENTS ON STEEL. 


A ctance at the tabulated results of the important 
series of experiments recently made by Mr. Fairbairn 
to ascertain the powers of resistance of steel (tables 
which we publish to-day from the author’s own manu- 
script) will show which makes possess the highest 
structural value, and it will also be seen that these 
makes show the greatest uniformity of any in quality. 
The value of “ U” in Table II. tells the whole story of 
the behaviour of the steel in tension, and it will be 
seen that Messrs. Cammell and Co.’s steel, made, we 
take it, hy the Bessemer process (for they also make 
crucible steel), did the best of all, while the gown 
showed also the most regular gradation of quality. 
Mr. Fairbairn, in expressing certain doubts as to 
the uniformity of the steel available for construc- 
tion, hardly appears to be aware that the quality 
of Bessemer steel, as respects hardness, on the 
one hand, or- ductility and great dynamic’ value on the 
other, is under nearly perfect control, although he 
himself admits this in the earlier portion of his paper. 
In-all first-class Bessemer works, every “blow” is 
tested, and the steel classified exactly for rails, for 
forgings, and for plates, according to its percentage 
of carbon, which may be always regulated to less than 
one-tenth of one per cent. The introduction of steel, 
in place of iron, in works of construction now depends 
chiefly upon the steel-makers themselves. But forthe 
absurdly false report, first made by a contemporary, 
that Joret’s Bessemer steel bridge on the Quai d’Orsay, 
Paris, had sunk at the crown, a report at once contra- 
dicted on the highest authority, and now known by 
every visitor to Paris to be untrue, steel would have 
already taken a more prominent place in respect of 
such applications. Its general adoption cannot, how- 
ever, be much longer delayed. If engineers will .em- 
ploy it, they can have it of any desired quality and of 
the uniformity of any iron now used. 








OPENING OF THE BARROW DOCKS. 
(By Telegraph.) 
Barrow, September 19, 1867. 
Tue Barrow Docks, of which we ‘give a plan on 
page 260 and a description on page 268 of the present 
number, were formally opened to-day, a steamer 
leaving the Buceleuch Dock, passing round . Old 
Barrow Island, and re-entering the docks atthe north- 
western entrance. The Duke of Devonshire and Mr. 
Gladstone were present at the ceremony ; and so were 
Mr. McClean, Mr. Brassey, Mr. Platt, Mr. Richardson, 
Mr. Longsdon, Mr. Galloway, Mr. Adamson, Mr, 
Beyer, Mr. Bell, Mr. Lloyd, and Mr. Musgrave. At 
the Barrow Works a charge was blown in one of the 
five-ton converters, and all the hammers, tyre mill, and 
rail mill were shown at work. A banquet was served 
in the new carriage-shed at the railway station. 








THE STEAM PLOUGH WORKS, LEEDS. 


WueEn the late Mr. John Fowler had brought the 
steam plough to nearly its present state of perfection, 
he made arrangements with the firm of Messrs. Kitson 
and Hewitson, of Leeds, to manufacture it, together 
with the engines for working it. The business grew 
so rapidly, however, that an establishment specially 
devoted to this class of work soon became necessary, 
and Mr. Fowler and his partners started the present 
well-known Steam Plough Works, which have at times 
employed as many as 1100 men and boys, and which 
have sent out many hundred sets of steam tackle for 
use in England and abroad. During the American 
war, when the cotton trade was greatly stimulated in 
India and in Egypt, the demand for steam-cultivating 
machinery was very great, and the works under notice 
sent, in all, nearly. 300 sets of tackle to the last named 





broke the shock of the fall, and secured the steady 


rise of the metal in the mould. This remarkable 





thing approaching the extent which the, heating 
of British agriculture require, About, 250, sets, . 
Fowler’s tackle are in use, and since the recent impory 
tant reports upon steam-eultivation, by the committees, 
of the Royal Agricultural Society, a fresh demand bes 
sprung’up, and about 100 sets will haye been added. 
this year to the number at work. , eval 
During the lull-in the trade which followed the oes- 
sation of Egyptiau orders, the Steam Plough Works 
commenced the construction of locomotives, .A,cone, 
siderable order was taken for engines for the Imperial’ 
Mexican Railway, including those for working, the 
21 mile incline of 1. in 25 between Ingeno.and.Boca 
del Monte. (See Encryznrine, vol. ii., pp: 9 aud 13,): 
‘These are to be pairs of engines, worked with their 
foot-plates towards each other, but having a steam 
tender between them, the total weight bemg 90 tons,, 
None of the engines of this class haye been yet come 
menced, but a number of the ordinary class.of | peau 
and passenger engines have been completed and sent 
to Moston. Engines are being made also for the Ceylon. 
Railway, from designs supplied by the Government, 
engineers. It is anticipated, however, that the, stea 
plough trade will soon reeover to an extect which wi 
fully oecupy the. works, when locomotive building, 
except for common roads and the fields, will be dis- 
continued. ‘ 
In the construction of ploughing engines, the large 
spur-wheel on the driving axle is now cast in steel,.as 
are also the skifes of the ploughs themselves, and it is 
intended to cast the brackets supporting the crank;. 
shaft also in steel. The large steel spur-wheels have 
been. cast by. Messrs. Naxot, Vickers. and Co.,. of 
Sheffield, and by. Messrs. ‘Taylor Brothers, of Leed: ; 
At the works of the last-named makers, Mr. David, 
Greig, the manager of the Steam Plough Works, 
instituted a series of experiments to show the relative 
strength of cast-iron and cast-steel gearing, . A short 
segment of the wheel referred to was cast both in the, 
best cold blast iron, worth 5/. a ton, and in steel. The 
cast-iron segment was placed so that its upper tooth 
might be struck fairly by a hammer, whose arm or 
handle was jointed to a fixed pin, and of which: the. 
weight and height of fall were finally adjusted so as to 
break off the tooth atone blow. On placing the steel 
segment under this hammer, 200 blows.of the same 
weight and height produced no impression, save. 
slightly battering or indenting the steel, Mr. Greig 
is contemplating a very extensive use of steel in, hig 
engines, and is arranging to introduce Bessemer steel 
in place of iron for his boilers. ‘This plate steel will 
be of the best make procurable in England, and its use 
is now abundantly sanctioned by the practice of some 
of our very first engineering firms. id 
In their arrangément and plant the Steam Plough 
Works present a few features of. interest to, the.me- 
chanical engineer. The. overhead travellers were .at 
first worked with a “flying rope” running at 26 miles 
an hour, and one of these is still in use, ‘This’ is 
practically the same system as that so largely adopted 
at Crewe. When, however, we consider that the maii 
shafting, from which the motion of the traveller is 
derived, runs at a moderate speed, and that the rate 
of the traveller itself is hardly 3 miles an hour, it ap- 
ears a little extraordinary that the speed should first 
e got up to such a high rate to be immediately got 
down again. ‘The explanation is that the strains upon, 
the rope are inversely as the speed at which it runs, 
and thus a high-speed rope may be made correspond-' 
ingly light. But as it is always running, whether the 
travellers are in use or not, it is subjected to con- 
siderable wear, and involves a continuous loss of power, 
the power required to work the rope alone being 
often much greater than that expended in hoisting 
and moving weights. ‘The new travellers at the Steam 
Plough Works are worked by a steel rope, which is in 
motion only when weights are being moved, its rate 
being then about 3 miles an hour. The motion is com- 
municated to it through Mr. Fowler’s well-known clip 
pulley, which is started or stopped by a cord from the 
traveller. For factories of great length this mode of 
working travellers is well adapted, as the rope may 
stretched even over a span of 200 yards without inter« 
mediate supports. We have a drawing of the arrange 
ment in hand for our next number. — ; 
As in so many other works, the boilers are rivetted 
up by steam rivetters. More than this, the stay bolts 
are also put in by steam. Mr. Parker, of the Steam 
Plough Works, was some years ago a leading ‘fore*' 
man in the Great Northern shops at Doncaster. Under 
the pressure of an emergency, he schemed and soon 
got to work an apparatus for tapping the holes in the 
fireboxes and screwing in the stay bolts by a simple; 





country alone. ‘The steam plough has made fair pro- 
gress at home, but it has not come into use to any- 


machine, perfectly adjustible to the position of exch’ 
stay. Of this machine we also expect to give a draw’ 
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ing next week. It formerly cost from 10d. to 18d. each 
for labour in making and putting in firebox stay bolts. 
The cost is now 1$d. The copper rods are forged 
under Ryder’s forging-machine, giving 700 blows a 
minute. They are then centred and turned in a lathe 
of which the tool requires but one adjustment for a 
day’s working, then screwed, the holes in the firebox 
tapped by the machine, and the stay also put in by 
the same machine, at the rate, for both tapping and 
screwing in, of 40 an hour. The same machine is now 
in use at Doncaster and at Messrs. Kitson’s. Mr. 
Parker, when at Doncaster, also introduced an im- 
provement in double-tyre lathes, having a wee! at 
each end of the central head stock. Formerly both 
face-plates had to be stopped when removing or putting 
on a single tyre. Mr. Parker fitted each face-plate with 
a spindle of its own, both being driven, however, from 
the same driving-shaft ; and by a lever, throwing in or 
out the driving-pinion, either face-plate may be worked 
independently of the other. These lathes have now 
become comparatively common, Messrs. Smith, Bea- 
cock, and ‘l'annett having made a number of them for 
various railway and engine shops. 

We have often expressed our opinion that no field 
of mechanical engineering has now such a future before 
it as agricultural engineering ; and we may expect to 
see establishments like the Steam Plough Works 
greatly increased in extent and number. We are only 
beginning to comprehend that the soil of England has 
never been half cultivated, even for that part brought 
under cultivation. It is only the power of steam that 
can enable us properly to stir the soil to the full depth 
reached in the occasional and fragmentary experiments 
in spade-husbandry ; and it is only the power of steam 
that will effectually and cheaply underdrain wet and 
retentive soils. Those periodical accesses of ee 
which have attended English trade from the begiuning 
of the present century have always followed the de- 
velopment of some important invention, like steam- 
ships, railways, mule-spinning, ‘hot-blast smelting, 
&c. ; and there is no invention which, already stamped 
with success, but still not fully introduced, affords 
so wide a prospect of further prosperity as that of 
steam-cultivation. It owes its practical introduction 
to the late Mr. John Fowler; and although his loss 
was a heavy one to the cause in which he had laboured 
with so much ingenuity, perseverance, and success, 
his work is being followed up by his former assistants 
with an energy and practical ability which leave little 
to fear for the cause of steam-cultivation in the 
future. 








HIGHLAND AND AGRICULTURAL SOCIETY. 
REAPING-MACHINE COMPETITION. 

Ar the annual show held by the above-named society in 
Glasgow in the early part of last month, when we gave our 
readers some account of the exhibition in the —— of 
agricultural implements and machinery, Professor Rankine and 
his fellow-judges selected, amongst other things, a number of 
reaping-machines to be put in competition with each other as 
the season advanced. A notice of the trial of the potato-diggers 
has already appeared in these columns, and now we have to 
chronicle the results attained by the reaping-machines at the 
competition held near Glasgow last week. The competition in 
question was held almost simultaneously with the reading of 
the paper on “ Reaping-machines,” at the British Association 
Meeting, by the Rev. Patrick Bell, the original inventor of the 
“ reaper” in 1826, and thus it has a peculiar interest imparted 
to ir. 

The trialgook place on Hamilton Farm, between Rutherglen 
and Cambuslang, a few miles from Glasgow, and no fewer than 
eighteen of the thirty-eight reapers selected at the show were on 
the ground. The field chosen for the strife lies close to the 
river Clyde, and showed by its deep rich alluvial soil that it had 
benefited greatly by its proximity to it. The crop. to be cut 
consisted of a mixture of what Scotch farmers know as Hope- 
toun and potato oats. It was an excellent crop of the sort; it 
was even entitled to be called heavy; and when selected by the 
committee some days before the trial, it stood up well; but the 
heavy rains of the ce days immediately preceding had so laid 
and twisted the crop, that the reaping operation proved to be a 
very troublesome task, so much so, indeed, that; the farmers— 
of whom there were some hundreds present—universally ad- 
mitted that if the machines would reap“ that stuff, they would 
dae ovything.” The day itself was all that could be desired, 
and two or three days of such weather would have so dried the 
crop that the machinery would doubtless bave had but little 
difficulty with it, even with its “isin” condition. In some 
few places it was so very wet as to be almost rotten, and in 
these places most of the machines slic over the crop as though 
they were snow-sledges almost. They really,had not a fair 
opportunity for the testing of their powers, but the com- 
mittee who selected the ground and acted as judges during the 
competition were no way to blame. The weather, and that 
only, was at faalt. 

Four different kinds of machines were put on trial: —1. Com- 
bined Reapers and Mowers; 2. Two-horse Reapers; 3. One- 
horse Reapers, with manual delivery ; 4. Two-horse Reapers, with 
self-acting delivery. Of the first class there were five machines 
brought into competition, and the prepared plots of ground were 
taken possession of in the following order:—first plot by the 
machine made by Messrs. John Wallace and Son, Glasgow; 
second plot by that of Messrs. Brigham and Bickerton, of 





Berwick-upon-Tweed ; third, by that of Messrs. Kemp, bg om 
and Nicholson, of Stirling; fourth, by that'of Messrs. Lillie, Good- 
let, Elder and Co., yi of Berwick-upon-Tweed; and fifth, 
by that of Messrs. Alexander Jack and Sons, of Maybole. * 
The judges were ——— and perhaps it should be said 
gentlemen farmers—Mr. John Wallace, Stonelaw, Rutherglen ; 
Mr. Robert Murdoch, Hallside, Cambuslang; Mr. Archibald 
Russell, jun., Flemington, Cambuslang; Mr. Laurence Drew, 
Merryton, Hamilton; and Mr. Wm. Robertson, Old Hall, Pais- 
ley. In awarding their verdict they resolved to take the follow- 
ing elements into consideration: time occupied in cutting the 
plots, ease with which the machines worked, character of the 
sheaving, character of the stubble left, draught weight as tested 
by the dynamometer, and breadth of cut at the time of applying 
it. ‘The results may perhaps prove most instructive when seen 
in the tabulated form. 
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One or two qualifying remarks may not be out of place re- 
garding these machines and their work. Messrs. Brigham and 
Bickerton’s was the only one which had no serious “ bitch.” It 
was rarely brought toa standstill by any materials entangling 
the wheels or other parts of the gearing; it worked smoothly, 
did the sheaving well, and left a very fair stubble. The only 
one which came close upon its heels in these particulars was 
that owned by the Stirling firm. It had, however, a larger plot 
of corn to reap, one that was also more severely laid and twisted 
than either No. 1 or No. 2. The platform of this machine was 
peculiar in the circumstance that it was sparred, all the others 
being plain and covered with sheet zinc, to give such a degree of 
smoothness as would facilitate the making of the sheaves. No. 1 
had a serrated cutter, and inthis sense it was peculiar, as all 
the others had plain teeth. From choking or other circum- 
stances it came toa standstill more frequently than either of 
the two just referred to; but in this respect it was outstripped 
by those owned by Messrs. Lillie, Goodlet, Elder, and Co. and 
Messrs. Jack and Sons. These two, however, had to attack 
the worst portion of the crop, where it was in many places 
quite “ heads and thraws,” in fact. 

Taking all the circumstances into consideration—the quality 
and sizes of the plots, the mode in which the operation was 
executed, the corn after cutting, and the condition of the stubble 
—the judges had no difficulty in awarding the first place to 
Messrs. Brigham and Bickerton’s ‘‘ Buckeye ” reaping-machine, 
and the second to that of Messrs. Kemp, Murray, and Nichol- 
son. It should be mentioned that the Highland and Agricul- 
tural Society does not make any pecuniary award in respect of 
these machines, or, indeed, in respect of any implements or 
machines exbibited during several years; the money awards 
are all given for live stock and dairy produce. It is something, 
however, for Messrs. Brigham on Bickerton to be able to say 
that their “ Buckeye” reaper has received the first award of the 
Highland and Agricultural Society, even though that award is 
only honorary. It will, doubtless, be much run upon for next 
harvest; it is too late for this present harvest. In justice both 
to the judges and the makers of Nos. 2 and 3 machines, it is 
proper to mention that the keen anxious onlookers among the 
farmers present generally agreed in the verdict arrived at by the 
society’s judges. 

Of the two-horse reapers there were three brought into com- 
petition. Mr. McCutcheon had one of Wood’s American 
reapers; Messrs. Kemp, Murray, and Nicholson had one of 
their own manufacture; and Messrs. Allan, of Dunkeld, worked 
a “Hornsby” made by themselves. The judges would not 
undertake the responsibility of making any award in this class 
Chey saw that the ground and the portion of the crop selected 
for the trial of the two-horse reapers were not such as could 
legitimately be employed in testing them. 

In the third class—one-horse reapers—there were five ma- 
chines for competition: Messrs. Hornsby and Sons’; Messrs. 
Samuelson and Co.’s * Eclipse” (exhibited by Mr. John Pringle, 
Edinburgh); Messrs. Brigham and Bickerton’s ‘ Buckeye 
Junior ;” another of Wood’s American machines, exhibited by 
Mr. McCutcheon; and one owned by Messrs. Jack and Sons. 
In each case the work done was highly commendable, but still 
there were such features of excellence in that done by the 
“ Hornsby” and the “ Eclipse” that the committee of judges 
had very little difficulty in saying that these -two machines 
should rank in the order here given—first and second. 

The competition of the reapers with self-acting delivery, of 
which there were also five, was very unsatisfactory. The 
machines of this class were—a back deliverer by Messrs. Bisset 
and Son, of Blairgowrie; Messrs. Samuelson and Co.’s four- 
armed reaper; Messrs. Hornsby and Sons’ four-armed reaper ; 
and a couple of two-armed machines by Messrs. Brigham and 
Bickerton and Mr. Winton, of Falkirk. Owing to the quality 
of the work executed by these machines, which was unsatisfac- 
tory on account of the bad condition of the ground and the 
oh the judges again decided to give no verdict. 

The society’s secretary, Mr. F. N. Menzies, the chairman of 
the 4 Committee, Mr. Gibson, Woolmet, and Mr. 
Slight, Edinburgh, the society’s consulting engineer, were all 
present on the trial ground during the day. The last-mentioned 
gentleman was responsible for the application of the dynamo- 
meter to test the draught of the snechiaes. 





COMSTOCK’S ROTARY SPADER. 

Iw the course of our account of the recent show of the 
Royal Agricultural Society at Bury St. Edmunds, we 
noticed a useful implement, Comstock’s rotary spader, ex- 
hibited by Mr. J. T. B. Porter, of Lincoln, and of this im- 
plement we witnessed a public trial on Saturday last, on the 
form of Mr. Boyall, near Grantham. The “ spader,” 
which is an American invention, and has been used to 
a considerable extent in the United States, is a very simple 
machine. The digging portion of it consists of a 
number of forks or prongs fixed to a series of transverse 
bars, which are connected at their extremities by links, so 
as to form an endless chain. This chain is led over chain- 
wheels fixed on the main axis of the machine, and as the 
latter is drawn forward, the forks are successively forced 
into the ground. The ends of the transverse bars carry 
short arms provided with rollers which work over fixed 
cams, these cams being something of a Q shape. The effect 
of the cams is to give the prongs a motion somewhat Te- 
sembling that of the floats of a feathering-paddle, causing 
them to enter the ground fairly and to tilt over as they 
rise from it, and thus thoroughly break up the soil. When 
the machine has to be turned, or whilst it is being removed 
from place to place, the “diggers” are raised clear of the 
ground by a simple lifting arrangement designed by Mr. 
Porter. The lifting gear fitted to the American machines 
was scarcely suited to the requirements of English farmers, 
and it was, morever, far less convenient than that now 
adopted. In the machine tried on Saturday, the wheels 
on which it runs, when being transported from place 
to place, are carried by the shorter arms of a pair of bell- 
cranks, placed one on each side of the machine, these arms 
lying horizontally when the machine is in use, at which 
time the longer arms stand vertically. The upper ends of 
the longer arms are connected by chains to a pair of small 
drums placed on a shaft carried across the front part of the 
machine, this shaft being capable of being rotated, when 
required, by means of a hand-wheel acting through bevel 
gearing. The main shaft, carrying the wheels around 
which the diggers travel, passes through the angles of the 
bell-cranks, and thus forms the fulcrum on which the latter 
work. When the diggers are to be raised clear of the 
ground, the longer arms of the bell-cranks are, by means of 
the chains and hand-wheel, hauled down into a horizontal 
position, this operation bringing the shorter arms vertical, 
and causing the wheels carried by them to take the weight 
of the machine. By turning the hand-wheel the other way 
the machine can be readily lowered again, counter chains 
serving to bring the bell-cranks into their former position. 

On Saturday the machine was drawn by four horses, and 
did very good work over some wheat stubble, thoroughly 
breaking up the ground to a depth of from 6 in. to 8in. 
The breadth of land broken up at each course of the 
machine varied from 3 ft. to about 3 ft. 8 in., the speed of 
working being at the rate of between three and four acres 
per day. Mr. Porter also makes a larger machine, 
which acts on a width of 4ft. Gin, and when drawn 
by six horses opens up about six acres per day in 
any ordinary land. The land upon which the “ spader” was 
tested on Saturday was in many places very hard, 
one portion having been used as a road over which large 
quantities of corn had been led. After its trial on the wheat- 
stubble, the machine was taken on to some very hard seed land, 
and here it was found necessary to place an extra number 
of men on the machine, in order to enable the forks to pene- 
trate the surface. When once the machine was sufficiently 
loaded, however, it did its work as well as on the wheat 
stubble. The trials were witnessed by a large number of 
farmers, and much satisfaction was expressed at the effective 
manner in which the ground was broken up, and the light 
and open condition in which it was left. 

Although the rotary spader will never replace the plough 
entirely—as indeed its makers would be the last to assert— 
it may be advantageously substituted for the latter for 
performing many farming operations, its chief advantages 
being that it requires less power to drive, and a less amount 
of attendance to do a given quantity of work, than a 
plough does. Mr. Porter is, we believe, intending to adapt 
the “ spader” to be worked by steam power, when there 
will be a still better chance of comparing its efficiency with 
that of other cultivators. 








Tue Tetecrapuic Conrerence.—The Telegraphic Con- 
ference of Representatives from the French, Austrian, Turkish, 
and Swiss Governments has determined to reduce by one-third 
the telegraphic charges for the ing over their territories of 
messages between England and India and between London and 
Austria, provided that this reduction should be ratified by their 
respective Governments. 

HE FLORIDA AND CuBA CABLE.—The Florida and Cuba 
cable is still incomplete, owing to the failure thus far to lay the 
connecting link between Punta Rosa and Key West. On the 
30th of August the Narva was believed to at work, but 
nothing positively is known of it, and no later despatches have 
been received. News is now received from Havannah through the 
incomplete cable, and by means of a despatch boat across the 
break, in three days. 

ArTIFICIAL SuGAR.—Chemically, grape sugar may be pro- 
duced by the action of sulphuric acid upon starch. This pro- 
cess of conversion is now being practically carried out, and 
beer has been brewed from the saccharine solution prepared 
with the product. The Worcester Engine Company are makin 
an apparatus for the pare , consisting in part of a lead-line 
cast-iron receiver, to the considerable pressure required in 
working. 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 

rices, from the Great Seal Patent Office, Chancery- 


ane. 

(No. 77, 1s. 8d.) Michael Henry, of 68, Fleet- 
street, patents, as the agent of Frangois Coignet, of 
33, Boulevart St. Marti, Paris, an apparatus for 
manufacturing beton, and various methods of applying 
that material to structural purposes. According to 
this patent, the beton is made by the direct mixture of 
damp sand or damp gravel with powdered lime, very 
little water being added. ‘The materials are triturated 
in a long horizontal chamber, through which pass two 
shafts, which are connected by gearing so that they 
revolve together, and which are furnished with arms 
disposed spirally. M.Coignet has had great expe- 
rience in the use of beton, or concrete, and his speci- 
fication contains much that will be interesting to those 
employing that material. 

(No. 79, 1s. 6d.) Henry Buss, of 56, High-street, 
Shoreditch, patents a system of constructing piers, 
breakwaters, &c., by building iron caissons of forms 
similar to that of portions of the proposed structure, 
and then floating them to their places, after which 
they are to be sunk and filled in with stones and con- 
crete. It is proposed to build these caissons the full 
width of the pier or breakwater, and in some cases 
1000 feet long; and after they have been sunk they 
are to be secured by driving piles through their bot- 
toms, and by bolting the adjacent sections to each 
other. We fear that, unless the caissons were very 
elaborately and consequently expensively stayed, they 
would never stand the racking strains to which they 
would be subjected by resting on uneven bearings; 
and altogether the scheme is one of, to say the least 
of it, doubtful practicability. 

(No. 80, 1s.) John Tomlinson, of Pooley’s Park, 
City-road, Holme, Manchester, yn improvements 
in the construction of ovens and scrap furnaces. In 
the latter, the firegrate is placed in the usual position, 
and the flame from it, after passing over a hollow per- 
forated bridge, is led under a pair of hanging bridges 
which deflect it downwards upon the hearth. 

(No. 83, 10d.) Charles de Bergue, of 10, Strand, 
patents a tool for use in packing permanent ways. 
This tool—which is likely in many cases to be a con- 
venient substitute for the ordinary single-lever bar— 
consists, in one form, of a cast-iron bedplate which 
can be slipped under the rail that is to be raised, this 
bedplate having a lever laid in a recess on its upper 
side. One end of the lever is hinged to the bedplate, 
and the other end can be raised by a screw so as to 
lift the rail, which will bear upon a part of the lever 
formed to receive it. In another form of the appara- 
tus a bell-crank lever is employed. 

(No. 85, 8d.) Henry Duncan Preston Cunningham, 
of Bury, near Gosport, patents various forms of tongs 
or lifters for raising shot, and also carriages for traus- 
porting heavy shot or shells. 

(No. 88, 4d.) Robert Maushet, of Cheltenh&m, 
patents an improvement in the manufacture of cast 
steel. In makiny cast steel by the ordinary process of 
melting, it is customary to add to the charge of each 
melting-pot a few ounces of peroxide of manganese as 
a flux; and for this peroxide of manganese Mr. 
Mushet proposes to substitute chromate of iron, oxide 
of chrome, or an artificial mixture of chrome oxide and 
oxide of iron. By preference, however, he uses 
natural chromate of iron on account of its cheapness. 
The chromate of iron is prepared by pulverising it, and 
it is introduced into the melting-pot with the charge 
of steel or steel-producing mero The proportions 
may be varied according to circumstances; but Mr. 
Mushet mentions the three following mixtures in his 
specification: No. 1, cast steel ingot tops or steel bar 
ends, 40 lb.; chromate of iron, 6 oz. No. 2, spring- 
steel scrap, 38 lb. ; spiegeleisen, 2 lb. or 3b. ; chro- 
mate of iron, 60z. No. 3, hard converted bars, 40 |b. ; 
chromate of iron, 60z. After melting, the steel is 
poured in the usual manner. 

(No. 99, 1s.) William Clark, of 53, Chancery-lane, 

atents, as the agent of George Ross, of Newport, 

.S., improvements in pipe moulding and in casting 
apparatus, these improvements consisting In so arrang- 
ing the moulding and casting pits, &c., that the opera- 
tions of preparing, drying, and filling the moulds can 
be carried on without interfering with each other. A 
form of sprinkler for coating the interior of the moulds 
with blackwash is also included in the patent. 

(No. 107, 8d.) Austen Hill, of Leicester, patents 
a method of applying fixed cutters to the finger-bar of 
reaping and mowing machines. According to this 
plan, the cutters are made so that their upper surfaces 





are flush with the upper surface of the finger-bar, 
whilst their stems are rebated, so that they come 
underneath the finger-bar, and between it and the 
stems of the fingers. The cutters are also recessed 
within the stems of the fingers, and they are secured 
by bolts passing through their stems and through 
holes in the finger-bar. 

No. 115, 8d.) John Davies, of 24, Ludgate-hill, 
and Arthur Helwig, of 73, Old Kent-road, patent 
forms of permanent way. The patentees propose to 
make double-headed rails with oblique webs, the rail 
being thus of J section, and to carry these rails b 
bolting them to one-sided chairs, the tops of which 
bear against the under side of one flange of the upper 
heads of the rails. Such a system is open to very 
many objections. 


NOTES FROM THE NORTH. 
Griascow, Wednesday. 

State of the Glasgow Pig Iron Market.—During the last 
week the pig iron market has occasionally been firm and brisk, 
but the extent of sales effected has not been very great. The 
prices have varied between 53s. 7$d. cash, and 53s. 9d. at a 
month and 54s. 5d. at a month, and 54s. 3d. cash. On Mon- 
day last 5000 tons changed hands at 54s. lid. cash. Including 
both the foreign and coastwise traffic, the shipments of pig iron 
from Glasgow during the week ending September 14th 
amounted to 5487 tons; the shipments from Androssan for the 
week ending September 12th were 4548 tons; and from the 
port of Greenock, for last week, 1300 tons, 1000 of which was 
for New York. The total shipments of coal from Greenock 
during the week amounted to 3549 tons, 

Proposed New Association of Operative Boiler-Makers and 
Tron Shipbuilders in Scotland—Owing to the revelations re- 
cently made at Sheffield and Manel , through the ‘Trades 
Union Commission of Inquiry, very few persons are now ready 
to affirm that trades’ unions are an unmixed good. From two 
mentings of artisans and operatives that have just been held in 
Glasgow and Greenock, it seems that a number of the working 
classes are not wholly satisfied themselves with these institu- 
tions. Efforts are being made at present, chiefly by Mr. Wm. 
Swan, an Englishman resident in Glasgow, and formerly a mem- 
ber of the old national association operating from London, to 
establish such an association as is named above, in which it is pro- 
posed t conserve what is good in trades’ unions, and reject what 
is evil. Mr. Swan proposes to dispense with strikes, aud to make 
the trade-union really a provident society, which should afford 
assistance to members out of employment, in sickness, old age, 
suffering from accidents, bereavements, or death, Hitherto, 
these efforts have not been attended with much success, as many 
ot Mr. Swau’s fellow-operatives look upon them with-a certain 
degree of suspicion. 

The China Tea Race—the Greenock Clipper, Taeping, again 
the Winner.—The excitement in reterence to this year’s great 
sbip race has perhaps been greater this season than in any 
foriner one. The first ship of the China tea fleet having arrived 
in the Downs on Saturday last from Foo-chow-foo, and that 
ship being the Taeping, there is a little excuse for the outburst 
of enthusiasm which has been manifested in Greenock and 
in Glasgow in consequence. The Taeping is a Greenock-built 
clipper of 767 tons register, the builders being Messrs. Robert 
Steele and Company, and the owners being Messrs. Rodger and 
Company, of Glasgow. The time taken to reach the London 
Docks, where she got berthed at 3 o’ciock on the morning of 
Sunday last, was 101 days, the distance being about 14,600 
miles. She brings 1,139,961 lb. new season's tea. Last year’s 
race was also won by the Taeping, the time then taken being 97 
days. Her voyage out, however, was accomplished in even less 
time, namely, 85 days. The home voyage in 1565 took 115 days. 
The premium gained by the Taeping last year was 10s, per ton; 
this year there is no premium, but large sums of money have 
been made on the race by way of bets. The Maitland, built by 
Mr. Pile, of Sunderland, in 1865, and the Serica, built also by 
Messrs. Steele and Company, left Foo-choo-too before the 
Taeping. 

Cheap Traffic between Glasgow and Belfast.—At present there 
is a sort of warto the knife going on between the two com- 

anies which compete for the traffic between this city and 
Belfast, a war that will not tell well for the interests of the 
shareholders who are concerned in the matter. Messrs. G. & J. 
Burns have several magnificent and well-appointed mail- 
steamers, running to and from Belfast, vid Greenock, and 
there is another company carrying goods and passengers, 
vid Ardrossan, in conjunction with the Glasgow and South- 
Western Railway. ‘Lue strife has now reached such a 
point that Messrs. Burns are taking steerage passengers at 
oue shilling per head, including the railway ride of 22 miles 
between Glasgow and Greeuock; while by the Ardrossan 
route the steerage and third-class railway fare is only six- 
pence, and the cabin and first-class railway fare is reduced 
to five shillings, and to eight shillings for a return, available for 
one month. it becomes a nice question for the Glasgow and 
South-Western Railway authorities to calculate what will be 
their share of the sixpenny fare. 

Dingwall and Skye Ravlway.—The landowners interested in 
the scheme for effecting a railway connexion between Skye and 
the Hignland line, so ably described by Mr. Joseph Mitchell, at 
the British Association meeting at Dundee, has just been held, 
under the presidency of Lord Middleton; Vice-Uhancellor Sir 
John Stuart and Mr. Matheson, M.P., being amongst those who 
were present. ‘The last-named gentleman subscribes for 
24,0004. worth of stock, and also takes stock for 13 miles of 
land through which it is proposed to carry the line. It is ex- 
pected that the projectors ot this line of railway will go to Par- 
liament for powers in the ensuing session. Should the project 
be carried out, there is every probability that it would 
materially affect the condition of the North-west Highlands and 
Islands, improving the value of the property, and developing 
the natural resources of the country. 

Inspectorship of Weights and Measures—At a meeting of 











the magistrates held yesterday, an appointment was made for 
this office by the election of "ur. Pehur Herriot, scale and 
beam weldning-anehiae maker. This is certainly ‘the 
right man for the right place,” if twenty-five years of experience 
in the actual manufacture of weighing-machines should count 
for anything. It was this gentleman's weighing-machines which 
were so highly commended at the recent show held by the -_. 
land and Agricultural Society, by Professor Rankine and his 
fellow-judges in the implement and machinery ——— 

The Projected Hi r Im at A .—The 
Aberdeen Harbour Commissioners have recently decided that 
the professional advice of Mr. Hawkshaw, C.E., and Mr. Aber- 
nethy, C.E., London, should be obtained before fiually approving 
of the new works re gree by their own engineer, Mr. W. 
Dyce Cay, C.E., and of which mention was made in a former 
letter. These gentlemen have agreed to visit the ‘granite 
city ” on an early day. 

Adoption of Messrs. Bell and Miller’s Report on the River 
Ribble.—The report prepared by Messrs. Bell and Miller, the 
eminent civil engineers of this city, has been adopted by the 
corporation of Preston. It is pro to expend a sum of 
150,000/, on improvements of the river Ribble, so as to render it 
navigable for vessels of a large size, and in the construction of 
wet docks. 

The Proposed Public Graving Dock at Glasgow.—There is 
a great degree of probability that the wry Trustees wil! not be 
called upon to spend their vote of 60,0002, recently spoken of, 
in constructing a new graving dock as proposed. The gravin 
dock, slip dock, and the shipbuilding yard of Messrs. ‘Tod on 
Macgregor are likely to be in the market soon for sale. The 
site is all that could be desired, and embraces ground extending 
to about twenty acres. The ground occupied by the shipbuild- 
ing alone would suffice for the construction of two graving docks 
of the largest class, as well as slip docks, in addition to the 
graving and slip docks at present existing. It is not said why 
this old and eminent shipbuilding firm is giving up business, but 
the probability is that its members have fared so well in times 
- that they do not care-to continue to work in the present 

ull season, or have the responsibility of so much valuable pro- 
rty in their hands while it is practically doing nothing, and 
ringing no return, 

Greenock Shipowner.—On Tuesday of last week no fewer 
than ten full-rigged ships, of the aggregate tonnage of 7300 
tons, belonging to Mr. Jolin Kerr, shipowner, Greenock, were 
loading and discharging in the harbours of that port. These 
only form part of Mr. Kerr’s fleet. During the whole history of 
shipping on the Clyde, no individual shipowner ever had such an 
extensive fleet of vessels in the harbours of the port at one time. 
Most of the vessels have recently arrived from the West Indies, 
laden with sugar. 

New Works, Extensions, §c., on the Glasgow and South- 
Western Railway.—The whole of the branch line between Ayr 
and Mauchline is now in course of construction, and the wor 
of the short branch trom the muin line between Paisley and 
Johnstone, to the Bridge of Weir Railway, have been contracted 
for, and this branch and the works on the Bridge of Weir line 
necessary for the accommodation of the Greenock traffic will be 
completed in time for the opening of the Greenock and Ayrshire 
Railway next year. The directors some time ago arranged, in 
the interest of the company, to acquire a portion of the capital 
of the Glasgow, Paisley, and Johnstone Cunal, and the result 
has been that, while the public continue to have the advantage 
of conveyance both by railway and canal, a saving of expense 
has been effected. The directors will take a fitting opportunity 
of applying for Parliamentary authority to carry out this ar- 
rangement, which they believe to be very beneficial to the 
company. 

Important Trials under the New Masters’ and Servants’ Act. 
—A large number of the miners in the Hurlford and Kilmarnock 
district left their work about a week ago to doa little in the 
“ striking” line. Three of them were brought before the 
sheriff, under the provisions of the new Act named above, for 
having left their work without having given, in terms of their 
agreement, 14 days’ warning. ‘The sheriff found the charges 
proven, but stated that, as these cuses were the first that had 
come before him under the new Act, he should only impose in 
each case a nominal fine of 10s., with 5Us. expenses, with the 
alternative of imprisonment if not paid within eight days. 








THE CONSUMPTION OF FUEL. 
To THE Eprror or ENGINEERING. 

Str,—I notice that Mr. Paterson, in his paper on the “ Con- 
sumption of Fuel,” read before the British Association at Dun- 
dee, compares his calculated rate at which air passes through 
the firegrate with that of the escaping products as given by 
Dr. Ure in 1863, and states that the former shows much lower 
than ought to obtain for proper combustion. 

Now, though I do not think the two results, depending as 
they probably do on a variety of dissimilar conditions, can be 
properly compared, Ido think the theoretical rate of the 
entering air in Mr. Paterson’s examples ought to be higher, and 
it appears to me that an error has crept into his calculations, as 
given in rule No, 7, which will account for the low rate. 

After dividing the cubic feet of air required, by the time in 
seconds required for evaporation, the author proceeds to multiply 
and divide by the side of the squares of firegrate and air-pass- 
age respectively ; but it seems to me that the proportion of the 
rates the air passes through the fuel area and firegrate area 
should be as the areas themselves, and not as the sides of the 
squares—that is to say, the fuel area should be to the firegrate 
area as the rate through the first is to that required, ; 

Thus, in the example of the Newcastle Hartley, rule No. 7, 
the figures would stand as follows: 

9619.2) 14790.505 (1.537 
285.148 
35.568) 458.272476(12.322=rate required. 

I shall hope to be corrected if I am wrong, but I think the 
quicker rate is more likely to be the trae one; and if so, it ap- 
proaches nearer to what is the actual fact in practice. 

Lam, Sir, yours obediently, 
Cuas, J. SPENCER. 

Steam Boiler Works, Stratford, E., 





September 18, 1867. 
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**"& TUNNEL UNDER THE MERSEY. 


cA the last meeting of the Mersey Docks and Harbour Board, 
Gahiogts communication from Mr. Joba Hawkshaw, C.E., 
was $ 


PROPOSED LIVERPOOL, BOOTLE, AND BIRKENHEAD 
THe RAILWAYS, 
To the Chairman and Members of the Mersey Docks and 
Ff Board. 


‘ arbour 

Gentlemen,—The discussions at your board, and the Parlia- 
mentary ings during the late few years, all tend to show 
the necessity of a perfect and complete communication between 
the docks on the Cheshire side of the Mersey and those on the 

| side, avd also that a railway connexion with the rail- 

ways.on the Laneashire side is n to bring into profitable 

oie the five millions of money expended on the docks at 
kenhead. 

The evidenee given by the members of your board before the 

ittee of the House of Lords on the scheme called ** The 
Birkenhead and Liverpool Railways,” in the session of 1865 was 
in favour of a tunnel under the Mersey. It is evident that a 
i or viaduct would interfere with the free navigation of the 
river, whilst, on the other hand, the sandstone rock which un- 
derlies the bed of the river affords facilities for the construction 
—. . 
arpose of this communication is to bring before you the 
best most practical mode of carrying out this object, and I 
have-no hesitation in recommending the construction of a main 
line with a tunnel under the river, in the direction marked on 
the rrempr pars hey orduance map, the preliminary surveys and 
sections of which have been prepared. 

It will be seen from this map that it is proposed to cross the 
pat at between New Brighton and Bootle, that being the best 
point for connecting the dock lines on each side of the river, and 
the rock there offering peculiar facilities for the construction of 
the works, and, above all, for forming convenient connexions 
with ,existing railways. The course of the main line would 
coramence on the Cheshire side by a junction with the dock 
lings and railways at the north end of the Great Float, so as. to 
communicate with both sides of the float, and, passing under 
New Brighton and the river Mersey, to the northend of the 

new Bootle docks, would connect itself with the dock 
ings’ near to or opposite the Strand Promenade. This line 
would, of course, be, principally in tunnel under the river and 
the reck at New Brighton, and although the river is wider here 
than at, the squth,end, the total tof tunnelling on the 
wholascheme will be less than on any other practicable project 
that I have seen, 

A branch from near Rimrose Bridge would proceed alongside 
the Aintree and Bootle branch of the Lancashire and Yorkshire 
Railway, forming a, connexion with it near to Orrell, And an 
extension by Walton-on-the-Hill would form a junction with the 
pewly-constructed Bootle branch of the London and North- 
western Railway. ‘There would also be a fork from Rimrose 

idge to form a junction in the direction of Liverpool with the 
Southport Railway near Marsb-lane station. 

Qn the Cheshire side, another short connecting link is proposed 
to the Hoylake Railway. 

, This is a brief, description of the direction of the proposed 
lines, and 1 think that in no other way can the objects be ob- 
tained at so small an expenditure. 

A comparison, for instance, between this scheme and that 
called the “ Birkenhead and Liverpool Railways,” brought before 
Pasliament ia the session of 1866 gives the following results: 


= ; Birkenhead and 

P Proposed Lines. Liverpool Railways. 
Total le: of lines, 9} miles . . 14} miles. 
Length of tunnelling, 4,800 lineal yards 12,480 lineal yards. 
Estimiated cost, say, 785,0001. .°. . 2,464,1362. 


+. But as the “Birkenhead and Liverpool Railways” would 
haye to pass through valuable property and buildings on both 
sides of the Mersey, the estimate must be uncertain; whilst 
the lines now proposed may be constructed without disturbing a 
single building or interfering with any valuable commercial pro- 

and it will be perceived that they have the great advan- 

of direct. communication with the most important lines in 
the district, whilst the other lines can readily obtain access to 
them. 

But in a work of this nature it is prudent to make large 
allowances for contingencies; and even assuming that the esti- 
mates were exceeded by 20 per cent., the cost would still be 
“under one million of money; and the large amount of traffic, 
je the important interests it will serve, would justify this 





diture. 
is clear that the main line which makes the connexion 
between the docks on the two sides of the river, and in fact 
unites together the two disconnected portions of the dock estate, 
‘would involve a considerable proportion of the expenditure, and 
the, project would require assistance from you in combination 
with the different railway companies who are interested in se- 
cuting the construction of these lines; and as the interest of 
thé'dock trust is so largely concerned, it has been considered 
desirable to draw your attention, at this early stage, to the fact 
that a oa system of railways, embracing connexions 
‘between the d and lines on both sides of the river, can be 
constrncted at a cost of probably one-third of any’ practicable 
schierhe that has been previously eee. ' 
Mr. T'erring expects to have tlie plans and sections completed 
in a few days, and will then be ready to submit them to your 
deration.—I am, gentlemen, your obedient servant, 
Joun HaAwKSHAW. 
88, Great George-street, Westminster, S.W., 
August 31, 1867. 
The chairman said the communication would be referred to 
the works’ committee, though he did not know that the board 
could take any part in forwarding the scheme proposed. 





Tue Crvm Axnp Mrcwantcat Exorxerrs’ Socrery.— 
The Civil and Mechanical Engineers’ Society will visit the Abbey 
ing-station of the Main Drai Works on Satur- 


da the 2 thi assemblin Stratford-bridge Stati 
° ¢th inst aL t tation at 
iach . 








COAL-CUTTING MACHINES. 
To THe Eprror oF ENGINEERING. 

S1r,—A few days ago I had the opportunity of seeing some 
coal-cutting machinery at work,'and the process struck me very 
forcibly as one eminently practical and successful, and as one, 
which, although not sufficiently encouraged by colliery owners 
of the present day, cannot fail gradually to force itself upon 
their attention, as a system likely to supersede the present 
mode of working, cheapen the cost of getting, relieve the miner 
of the most burdensome portion of his toil, while at the same 
time it will open out the means of perfecting the system of venti- 
lation in our coal mines. 

Seeing, theretore, that the subject is, or ought to be, of great 
interest to a considereble number of your readers, I have not 
hesitated to send you the following particlars. 

The pit was at West Ardsley, near Leeds, belonging to the 
“ West Yorkshire Iron and Coal Company,” and the machines I 
saw at work were Firth and Donnisthorpe’s patent, both pick- 
action and straight action, worked by compressed air. The 
shaft was 160 yards deep, and the distance altogether from the 
compressing engine to the machines at work was about 1400 

ards. 
4 Down the shaft the motive air was carried in a 4 in. 
cast-iron pipe, but below, the rest of the distance, in only a 24 
inch pipe. The engine was compressing to about 50 lo. per 
square inch, and the pressure at the machines when at werk 
was 48 to 441b., showing, although carried so long a distance 
in so small a pipe, a comparatively small loss of pressure. 

Each machine was working along a 50-yard bank, and sup- 
plied with air from a 1} in. elastic pipe. ¢ 

The pick machine was inspected first. It was working very 
steadily, giving about 80 energetic pick strokes per minute, 
being gradually worked forward by a hand-wheel (by the atten- 


dent sitting on the machine), on a common 24 inch tramway, | 


without anything but its own weight to keep it steady. ‘The 
coal seam being a very dirty one, the pick occasionally struck 
pyrites, when the speed was somewhat retarded ; 10 yards along 
the face was measured for the purpose of timing. That distance 
was kirved to a depth of about 24 in. in 17 minntes; the 
machine was then run back to take a second cut of about 18 in. 
more depth, making the depth of cut altogether 3 ft. 6 in. 
This second cut was completed in 18 minutes, although much 
pyrites was met with, which considerably blunted the pick. 
Thus, altogether the 10 yards of kirving, to a depth of 42 in., 
was done in 35 minutes, independent of the time lost in running 
the machine back. q 
Kirving to this depth the 50 yards bank, as well as slewing 








the road, is considered a day’s work for two men, and is done at 
this colliery, I believe, for 3d. a yard. 

The same patentees also make a machine with straight cut, 
working cn the same principle as a slotting-machine, but baving 
three cutters set in advance of each other, about 12 ins. apart, 
on the same bart; thus, when the piston to which this cutting- 
bar is directly attached makes a stroke of 12 in., the three 
cutters together makea cut of 36 in. depth. There is much 
more direct strain upon this machine, necessitating a stronger 
and more permanent road arrang t, and the machine is fed 
forward and travels on a system of cast-iron racks laid down upon 
cast-iron tranverse sleepers at every joint; these tranverse 
pieces carrying on their extreme ends furthest from the face 
cast-iron adjustable props against the roof, the whole forming a 
very strong and compact rvad arrangement, said to be easily 
slewed forward. 

The machine is further steadied when working by a very in- 
genious system of roof-pressure, consisting of a ram at the top 
of the machine, which is pressed upwards by the air pressure, 
on completely steadying the machine between the roof and the 

oor. 
I also timed this machine, and it cut 5 yards to a depth ot 
3 ft. once over in 17 minutes. 

Thus it appears the two machines do about the same amount 
of work in the same time, as although the pick-machine cut 
6 in. deeper, still a certain amount of time is lost in returning 
for the second cut, which is avoided in the straight cut. On 
the other hand, the read arrangement in the straight-cut 
machine, is much more expensive and cumbersome to move 
than in the pick-machine, the latter only working on an ordinary 
tramroad, without anything being necessary to steady it. 

Both machines worked remarkably well, and the air was 
cool and fresh. When it is remembered that a collier with un- 
commonly burdensome labour will only kirve about 7 to 8 yards 
a day in the same bed of coal, and when we consider the great 
saving in making less small, and the means of perfect veutila- 
tion, which this system of working of coal-cutting machinery 
affords, by constantly delivering a certain quantity of pure cool 
air at the very face of the working, with power at an emergency 
to send in a larger volume, and when further here is a system 
actually at work, passed the stage of experiments, and now a 
practical success, then I think 1 cannot be far wrong in my 
impression, from the inspection, that this machinery cannot fail 
gradually to supersede the present system of hand pick-labour, 
and ought to be hailed both vy colliery owners and colliers as a 
boon. 


Middlesbro’-on-Tees. 





J. G. 





TABLES REFERRED TO IN MR, FAIRBAIRN’S PAPER ON THE PROPERTIES OF STBEL.* 


(See Page 238 of our last number.) 


TABLE I.—SUMMARY OF RESULTS OF THE EXPERIMENTS ON TRANSVERSE STRAIN. 
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1 Bl 0012048 32,672,000 | 33,047,000 | 52.280 55.563 6.326 |Sunk with 1150 Ib. 
: = .0013377 | 29,415,000 | 29,465,000 | 59.280 63.003 6.326 ” 
: .0012891 30,550,000 32,171,000 72.838 72.690 6.958 = 
4 Ba ‘0012581 | 29,463,000 | 29'370/000 | 52.720 54.893 6.134 |Sunk with 1150 Ib. 
5 |Messrs. Brown and Co,,,< > 0012673 29,248,000 | 31,510,000 53.480 55.685 6.134 } yer 
6 5 .0013024 80,224,000 | 32.361. 42.068 42.749 5.297 |Sunk with 950 Ib. 
7 B7 0012643 31,135,000 43.900 45.897 5.527 ” 
8 Bs .0012863 29,335,000 43.358 44.598 5.394 ” 
9 \| Bg .001258 31,292,000 | 31,833,000.| 39.416 39.416 5.170 ” 
10 fi; 1 0013081 30,088,000 | 29,996,000 95.000 85.515 7.504 
IL ; 001637 22,965,000 n ayenyod 102.443 84.048 5.904 
12 : .0012612 $1,212,000 1,474,000 77.864 78.825 7.413 
13 | Messrs. Cammell and Co. 4 ‘0013254 | 29,700,000 | 30:126,000 | 44.240 | 40.902 5.132 seat) 
14 5 0012805 30,742,000 | 33,205,000 33.750 32.439 4.588 |Sunk with 950 Ib 
15 L 6 .0012995 30,291,000 | 31,056,000 87.057 37.657 4.988 ” 
16 "| A .001273 30,923,000 | 30,940,000 | 44.741 44.741 5.472 |Sunk with 1150 Ib. 
17 jMessrs. Naylor and 7 0013124 29,994,000 | 40,025 40.184 5,505 ” ‘ 
18 VEGI one 1a. deceseesecnecce 8 .0013386 29,407,000 99,463 94.485 7.856 
19 S26 0012789 30,788,000 82.412 80.788 7.358 
20 [ ol 0013886 26,689,000 50.668 48.813 5.432 
21 O02 .001278 30,802, 30,523,000 64.195 62.684 6.400 
22 | 03 0017814 22,098,000 | 22,072,000 54.287 68 Sunk with = > 
23 O4 0013409 29,368,000 | 29,718,000 56.433 ” 250 Ib. 
24 Messrs. Osborn and Co..., +! 05 “0013112 26'398,000 | 29°¢10,000 50.079 Sunk with 1300 Ib. 
25 06 0016881 23,319,000 | 23,948,000 | 31.792 ” 1200 lb. 
26 o7 .001348 29,188,000 28,013,000 75.776 Y 
97 08 .0013007 30,335,000 | 29,585,000 | 50.000 Sunk with 1300 Ib 
28 c| BS2 | 0021814 | 29,652,000 | 29,104,000 | _70.762 
29 | Messrs. Bessemer and Co. BS2 .0012946 30,478,000 | 28,379,000 42.087 Sunk with 1100 Ib. 
30 BS3 0015293 29,310,000 | 28,536,000 32.364 * 850 Ib, 
31 f| sl 0012822 30,700,000 | 31,482,000 | 52.116 with 1380 
32 {| 82 .0013412 29,351,000 | 28,074,000 39.433 Sunk wi ‘ . 
a... {| 83 | 0012963 | 30,368,000 | 29,858,000 | 71.390 
ee en reer 1 0013516 29,184,000 | 51.675 ‘ 
35 lt} 85 0013333 28,179,000 40.078 Sunk with 1200 Ib. 
36 A .00130383 30,204,000 30,895,000 46.400 5.36 Sunk with 1150 Ib 
37 B .0012953 30,390,000 | 31,297,000 | 71.087 56,748 
38 Cc .0012598 31,247,000 31,859,000 65.443 55.7 
39 D .001287 30,887,000 | 32,462,000 | 59.253 30.948 Sunk with 1250 Ib. 
40 |Messrs. T. Turton and E .001303 30,211,000 30,764,000 67.763 BE 
41 SNE. Adperereunsteteien ni F .001302 30,218,000 | 32,480,000 | 46.240 44.444 5.440 
42 Ga 001295 30,398,000 | 31,325,000 51.600 52.120 5.3861 |Sunk with 1150 Ib. 
43 H .001382 28,484,000 | 27,542,000 | 50,800 49.602 5.570 ” 1250 Ib, 
44 I .001368 31,198,000 | 27,646,000 | 52.704 54.877 5.788 " 1050 Ib 
46 U .001325 29,710,000 | 31,232,000 | 33.277 31.859 4.561 * 1250 Ib 
46 ‘| AX .001265 31,119,000 | 32,120,000 | 115.522 | 114.600 | 8.682 
47 |Mossrs. ‘Tho Titanic Tron)! BX | ‘oo1177 | 33,446,000 | 34,935,000 | S846 | 52.892 | 6.621 
48 om node shoal pany ox 001287 31,823,000 | 34,879,000 | 49.960 49.76 5.739 
49 BIO BYR eonosase> Dx 001261 31,218,000 | 30,418,900 | 39.345 36.915 4.699 
50 Hil 0.01308 30,096,000 | 33,830,000 | 77.944 77.917 6.860 
meee Iron — H2 | 0.01280 30,754,000 | 34,443,000] 14242 | 14.383 8.108 
52 . ~hencdllieesagnanas HB 0.01319 29,717,000 | 32,717,000 | 20.155 19.757 3.540 





* Read before the British Association at Dundee. 

















ENGINEERING. 


27% 





Sept. 20, 1867.] 








Taste IL—SUMMARY OF RESULTS OF THE EXPERIMENTS ON TENSILE STRAIN. 
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Taste III.—SUMMARY OF RESULTS OF THE EXPERIMENTS ON COMPRESSION. 
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1 (| Bl 225,568 100.700 253 28,533 |One very slight crack appeared. 
2 B2 225,568 100.700 263 29,592 |No cracks. 
3 B3 225,568 100.700 183 20,591 One very slight crack of outside skin. 
4 B4 225,568 100.700 293} 82,968 |No cracks. 
5 |Messrs. John Brown and BS 225,568 100.700 _ 243! 27,342 e 
6 Company eve ove B6 225,568 100.700 403 45,345 ° 
7 B7 225,568 100.700 443 49,846 a be cracks, with several 
smaller. 
8 B8 225,568 100.700 493 55,472 Much cracked. 
9 B9 225,568 100.700 553 62,223 - 
10 1 225,568 100.700 .238 26,217 + |No cracks. 
11 2 225,568 100.700 .263 29,592 = 
12 |Messrs. Charles Cammell 3 225,568 100.700 313 35,218 a 
13 | and Company .., | 4 225,568 100.700 "303 84.171 | Very slight cracks. 
14 5 225,568 100.700 433 48,721 |No cracks. 
1b 6 225,568 100.700 493 55,472 a 
16 | | A 225,568 100.700 423} 47,596 —_|No cracks. 
17 |Messrs. Naylor, Vickers, 4 * 225,568 100.700 388 43,758 rr 
18 and Company... ... Ss 225,568 100.700 .153 17,255 2 
19 $26 225,568 100.700 .183 20,591 % 
20 ra ol 225,568 100.700 22,841 No cracks. 
21 02 225,568 100.700 27,342 ‘ 
22 03 225,568 100.700 28,467 5 
23 |Messrs. Osborn and Co., 04 225,568 100.700; 29,592 ea 
24 Sheffield pe Abe 05 225,568 100.700 36,344 es 
25 06 225,568 100.700 36,344 ~- 
26 07 225,568 100.700 21,716 ne 
27 08 225,568 100.700 37,469 ce 
28 BS1 225,568 100.700 223 25,092 No cracks. 
99 |Messrs. Bessemer and{| ps2 | 295,568 100.700 443 149,846 7 
30 Company ++) | BS3 225,568 100.700 473 53,222 a 
31 of} $1 225,568 100.700 398 44,783 Two large cracks. 
32 $2 pe? 100.700 303 34,093 Very slight crack. 
33 |Messrs. Sanderson Bros. 83 225, 100.700 .283 31,843 [No cracks. 
34 S4 225,568 100.700 328 36,344 | Several slight cracks. 
35 $5 225,568 100.700 333 37,469 Much cracked. 
36 fl A 225,568 100.700 283 31,843 {No crack, 
37 B 225,568 100.700 .193 21,216 ” 
38 Cc 225,568 100.700 343 27,342 ” 
39 D 225,568 100,700 .263 29,592 9 
40 |Messrs. Thomas Turton E 225,568 100.700 .233 26,217 a 
41 and Sons ous aod F 225,568 100.700 253 28,467 é 
42 G 225,568 100.700 +293} 82,968 ” 
43 H 225,568 100.700 273 30,718 ie 
44 I 225,568 100,700 273 30,718 _ | Very slightly cracked. 
45 U 225,568 100.700 .293 32,968 |No cracks. 



































MR. BRASSEY AND LORD REDESDALE, 
To THE Eprror oF ENGINEERING. 

Srr,—It must be consoling to you, as well a8 to the public 
in general, to know that the nineteenth century is not to be 
allowed to pass over without one discovery at least worthy of 
these times. 

I allude, of course, to the wonderful discovery which Lord 
Redesdale has made and written so much-to the Times about. 
This discovery, for the benefit of those who have not had the 
advantage of seeing the noble lord’s own account of it, may 
briefly, but nevertheless accurately be described as the discovery 
of a genuine mare’s nest, worth no less than 40,0002! which, 
but for his lordship’s wonderful sagacity in finding it out, 
would, doubtless, by this time have been quietly ee oe by 
various gentlemen, amongst whom are Mr. Baxter, Mr. Bidder, 
Mr. Brassey, Mr. Sinclair, Mr. Maynard, the Great Eastern 
Railway directors in general, and a few other equally obscure 
and unknown individuals, or, as the noble lord is pleased to call 
them, “swindlers and jobbers.” 

Having taken the trouble to make myself fully acquainted 
with the facts of this case, you will, no doubt, hear with regret 
that all my sympathies are with “ the swindlers and jobbers,” 
so perverted does my sense of the right and wrong in it seem to 
have become ; and the more I study this wonderful discovery of 
Lord Redesdale, the less do jhis claims for public admiration 
and gratitude appear to me to become. . 

The matter in question has been set forth in so much detail 
that it has not been on all points properly understood, even by 
some of your contemporaries who have taken upon themselves 
to make it so, but the principles involved are so simple that I 
am induced to present them to you in a plain straightforward 
fashion, that can be understood by those who have neither 
time nor inclination to wade through needless details, and 
in doing so I shall endeavour to adhere to nothing but facts 
which have, I think, been proved in the recent correspondence 
to the satisfaction of every reasonable person. : 

In the session of 1861, the now celebrated Bishopstortford, 
Dunmow, and Braintree was promoted by an independent com- 
pany before Parliament, and an Act obtained for its construc- 
tion. ‘The line being situated in the Great Eastern district, 
and wholly isolated from any other railway system other than 
the Great Eastern, the usual clauses in such cases were intro- 
duced to give these two companies general powers to make 
working and traffic arrangements with each other, and to 
enable the Great Eastern (if they thought fit) to subscribe 
40,0002. towards the cost of the Dunmow line. 

In the next session (1862) the Great Eastern obtained an Act 
for power to “absorb” two small railways (which have since 
been made), and, further, to abandon a third line, on the ground 
that the Dunmow line would render this other line unnecessary, 

In granting this Act of 1862, Parliament imposed a, somewhat 
unusual condition on the Great Eastern Company, namely, that 
if the Dunmow Railway was not finished by a certain time, the 
Great Eastern should be prohibited from paying their own 
ordinary dividends; in other words, the Great Eastern were to 
be heavily fined (for this fine was then considered as a very heavy 
one) if their neighbour and protégé, the Dunmow Company, 
did not get their line made by a certain time. This being the 
case, the Great Eastern, as it appears to me every reasonable 
individual would have done under similar circumstances, began 
to bestir themselves and take an initiative (in which Mr. Bidder 
takes an active part) in getting this line made. Parliament 
had treated them as responsible for this, and it need not. there- 
fore be surprising (except, perhaps, to Lord Redesdale) to find 
that they set about having the line made as if it was practically’ 
one of their own branches. 

On this point Lord Redesdale insists that the Great Eastern 
had no right whatever to take action in having the Duntnow 
line made; and if this be so, that the Great Eastern had no 
right to take measures for getting a thing done that they were 
bound under a penalty by Act of Parliament to see done by a 
certain time ; then they merely made a not very unnatural mis- 
take in arranging for the construction of the line with Mr. 
Brassey. 

Perhaps, however, Lord Redesdale’s opinion on this point 
might be modified if he would put himself in the position of the 
Great Eastern Company after the passing of the Act of 1862. 
The noble lord is, Jet us suppose, to be deprived of his income 
by Act of Parliament, if a neighbour (jet us call him Mr. 
Brassey) does not get a house he is building for himself finished 
by a certain time. Under precisely similar circumstances, Lord 
Redesdale declares that he would have no right whatever to take 
measures to ensure Mr. B.’s house being finished within the 
prescribed time ; he would have waited patiently till next session, 
and got an Act toenable him to do it legally, he says. But as the 
Great Eastern Railway Company had not in these days the ad- 
vantage of knowing what Lord Redesdale has so kindly found 
out for them since, namely, that the condition imposed on them b 
Parliament in 1862 could not be legally carried out, they teak 
the initiative in making the Dunmow line, apparently consider- 
ing, under the circumstances imposed on them by Parliament, 
that they had no cccasion to think of any other course. 

Here, then, is the foundation of Lord Redesdale’s discovery, 
which 1 will now go on further to describe. 

The Great Eastern, under the impressions produced by this 
clause, proceeded to arrange with Mr. Brassey for the construc- 
tion of the line at a schedule of prices approved of by their en- 
gineer, Mr. Sinclair ; and, to enable them to carry out the bargain 
they made with Mr. brassey, they got power, in 18638, to 
guarantee the interest of the Dunmow shares and debentures. 
These facts harmonise with the theory that the Great Eastern 
now considered themse.ves as being prospectively, if not virtually, 
the Dunmow Company. 

But now comes the Act of 1865, which Lord Redesdale calls 
the only legal and binding agreement between the companies. 
This was an Act to enable the Great Eastern to purchase the 
Dunmow line, and thus officially carry out what had already 
become practically a fact, that the Dunmow line was theirs us 
soon as they paid for it, which this Act authorised them to do. 

Had it not beer for what Lord Redesdale has been’ assured 
over and over again was a mere unintentional blunder in one of 
the clauses of this last-named Act, the whole matter would 
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never have been heard of, and Lord Redesdale’s fame as a dis- 
coverer of “ jobs” might not have reached the climax it now 
has. However, in the clause giving the Great Eastern power 
to purchase the Dunmow line, the words occur, “ but the total 
** amount to be paid shall not exceed the sum of 80,0001.” This 
sum of 80,0002 makes up, together with the Great Eastern 
contribution of 40,0002, which had already been spent on the 
land and the 40,0002. of debentures Mr. Brassey had recived 
on account, the total capital authorised to be raised by the 
original Act, viz., 160,000. shares and debentures. Now had 
the cost of the line been within the Parliamentary capital, there 
would have been nothing to complain of in this clause ; but un- 
fortunately the framers of it took this for granted, without con- 
sulting Mr. Brassey or the engineer, and inserted the 80,0000. 
limitation in ignorance of the fact that the cost of the line (which 
was to be paid for in paper after its completion) would be con- 
siderably in excess of the Parliamentary capital; nor is this by 
any means an extraordinary or unusual circumstance, when the 
mode of payment (a very general one now) is borne in mind. 

Mr. Brassey in 1862 had taken the contract at an agreed 
schedule of prices, and it is now found that the cost of the 
finished works by this schedule is 160,0002.; but the lund, &c., 
having taken about 40,000/., there only remains 120,000/. of the 
original capital to pay for these works. Had this been known 
or foreseen by the framers of the Act of 1865, they could never 
have fallen into the mistake of limiting the purchase money to 
a sum insufficient to pay the cost of making the line. Mr. 
Brassey had got 40,0002. in debentures, and he therefore wanted 
a balance of 120,000/, (instead of 80,0002, as in the Act of 1865) 
to pay his account. 

hen these facts were clearly ascertained, the directors of 
the Great Eastern determined to take the only course which, as 
honourable men of business, was open to them. By an unin- 
tentional blunder in their Act of 1865, they had put themselves 
and Mr. Brassey, without the latter gentleman’s knowledge, in 
a false position, and their duty was clear in taking measures to 
relieve themselves and him from it as soon as possible, and this 
they did by applying for power in their last session’s finance 
bill to pay Mr. Brassey the 40,0002. additional he was justly 
entitled to under his contract with them of 1862. 

Here, then, is the great swindle and job! The Great Eastern 
solicitors, directors, engineer, and who knows else beside, con- 
spiring to give Mr. Brassey 40,0002, which, no doubt (as Lord 
Redesdale apparently thinks), is to be comfortably divided 
amongst themselves on the first quiet opportunity ! 

Perhaps his lordship's mistake might have been pardoned if 
he would listen with moderation to the numerous explanations 
that have been made on this subject to him by those who are 
correctly informed about it; but they only seem to make the 
matter worse in his eyes; and, indeed, the only way in which 
the position he maintains in the matter can at all be understood 
is, by taking his assumption that the line has not in reality cost 
more than the original authorised capital (a fact that may very 
easily be ascertained), and that the 40,000/. additional is a mere 
‘* grab” at the Great Eastern cash-box by a set of ‘‘swindlers.” 

When the position and character of the various gentlemen 
who are thus designated is considered, it may appear rather sur- 
prising that some weight should not be attached to their expla- 
nations by the noble lord. But, so far from this being the case, 
some of them have been held up to the public in a most un- 
enviable light. Thus, Mr. Bidder was only “Mr. Brassey's 
nominee” on the Great Eastern board, and his motive in partici- 
pating in the job becomes at once plain to Lord Redesdale. Mr. 
Sinclair was “ required to resign after the late investigation,” 
according to him, and therefore there can be no doubt as to his 
share in the transaction; and about Mr. Brassey there can be no 
mistake at all, he seems to think. These gentlemen, however, 
naturally show some slight objections to accept these wholesale 
charges, required as they may be to support Lord Redesdale’s 
theory. Mr. Bidder appears resolved to find some tangible 
means of rebutting them, and Mr. Sinclair, unhappily tor Lord 
Redesda'e, is still the well-known and much-respected engineer 
of the Great Eastern Railway, and although he resigned the less 
important part of his duties some time since, in order that he 
night give his undivided attention to the more important ones, 
this, as every one knows but Lord Redesdale, had no more to do 
with the late investigation than that nobleman’s letters in this 
case have to do with moderation and fairness. The fact of such 
a charge having been based on such miserable grounds will, 1 
think, be found to be a fair specimen of the other charges he has 
made in this case. 

In conclusion, the circumstances are briefly these: the Great 
Eastern, rightly or wrongly, made a contract with Mr. Brassey 
to do certain work, under which it is found he is entitled to 
160,0002 ; but the company have subsequently unintentionally, 
and without his knowledge, limitea themselves to paying hin 
only 80,0002, in addition to 40,0002 which he has received 
already. Lord Redesdale says, “Never mind anything else but 
“ this limitation—all the rest of your bargain was illegal, so 
“don’t give Mr. Brassey a shilling more than the 80,000/” 
The company’s position is this, that although they perhaps 
could, through a mere unintentional blunder, refuse to pay a 
just debt of 40,0002, for which they are by every principle of 
morality and fairness liable, they will not take such an advan- 
tage of this blunder, but pay this just debt; and further, this 
is the conduct and principles which are degounced so intem- 
perately as a “swindle” and a “job,” ano | know not what else 
— by the noble chairman of committees of the House of 

ers, 
“ Now let us sing, long live the Queen, 
And Redesdale, long live he; 
And when the next mare’s nest he finds, 
May we be there to see.” 
Your obedient Servant, 
Westminster, September 16, 1867. M. 





Warerrorp.—This port, which bas been steadily progress- 
ing of late, owing to the enterprise of Messrs. Maicolmson, is 
about to make another step in advance by the establishment of 
a dry dock near the city. Mr. Stephen, the engineer of the Local 
Harbour Commissioners, has examined a suitable site, and has 
furnished an estimate of the probable cost amounting to 42,570/. 
The works are expected to be shortly commenced. 
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To tHe Eptror or ENGINEERING. 

Sir,—Reading your account of the Dowlais rolling mills, I 
was struck with the clearness with which you describe the 
process of sawing the heavy bars of girder or other iron. 

It recalls to my mind that it has often appeared to me an im- 
provement might be effected in the arrangement of the saw or 
saws in many bar and angle iron mills that would economise 
labour, and I enclose you a rough sketch that will exemplify 
my idea at a glance. 

The long traversing table of a saw of the present form is a 
cumbrous, clumsy thing. To lift a heavy bar on to it entails a 
considerable amount of labour, and the certainty of more or less 
twisting the iron in the process, which, with some sections, is a 
serious matter. 

Mahomet found it simpler to go to the mountain than to 
bring the mountain to him; and why not, instead of taking 
these heavy bars to the saw, bring the saw to the bars ? 

By suspending the saw from above on a frame working on the 
same centre as the driving sheave, a traverse of any length, 
through a simple slot in the mil) floor, may be obtained, travers- 
ing tabscs and labour avoided, much space economised, as the 
saw may be kept as close as desired to the rolls. The dragger- 
out simply pulls the bar straight forward, puts his tongs into 
one of the perforations in the floor plates at the back of the iron 
to be cut, and forward comes the saw; the iron is again dragged 
on, still in a straight line, and the other end served the same. 
No twisting or lifting the iron; all a straightforward pull, done 
in half the time usually taken, and at much less cost. 

As a practical man I can’t see why it should not answer ad- 
mirably for all descriptions of bar and section iron mills at any 
rate, and even be adapted to cutting the edges of armour and 
other plates too thick for the shears. I think it ought to do. 

Yours truly, 
Joun Drxon. 

5, Abchurch-yard, London, Sept. 2, 1867. 








GOVERNMENT COMPETITION IN INDIA. 
To Tue Eprror or ENGINEERING. 
Sir,—Permit me to draw your attention to the following ex- 
tracts relative to the manufacture of agricultural implements 
by the Government of Madras. ‘They are taken from a letter 
written by the Superintendeot of the School of Arts, Madras, 


and addressed to the superintending engineer, Punjab, and of 


which an abridgment appeared a short time since in the 
Madras Times: 

“Considerable success has attended the employment of Euro- 
pean agricultural implements that have been lately received 
from England. The implements that have been most useful are 
Howard's iron ploughs. We have made about twenty-eight of 
them, and more have been made at the Gun Carriage Manu- 
factory, Mint, and D. P. Workshops. 

. * . * 

“ Several gentlemen got chaff-cutting machines made at the 
Mint, and find them of use in feeding horses and cattle.” 

I am led to add that the [manufacture of agricultural ma- 
chinery is regularly carried on at the workshops .of the Civil 
Engineering College at Rowkee, North-West Provinces. 

It appears to me that the only inference to be drawn from 
these facts is that the Government are successfully competing 
with the home manufacturers, and I think that it becomes such 
of the latter who, like myself, are interested in the export 
trade, to make th lves acquainted with the circumstances 
which have brought about such a state of affairs. Desiring 
such information myself, I am induced to ask the insertion of 
these remarks in your esteemed journal. 

lam, Sir, your obedient Servant, 











Huti.—The Amalgamated Society of Engineers at Hull has 
resolved not to accede to a proposed reduction of wages. 





PERFORMANCE OF STEAMSHIPS. 
To THE Eprror or ENGINEERING. 

Str,—I observe that, in your paper of the 13th, you have 
reprinted what you consider to be the Report of the Committee 
of the British Association on the above-mentioned subject. It 
is right that I should inform you that the proofs of that Report 
are still under consideration by the members of the committee, 
and have not yet received their final revision and sanction, and 
that it is possible that alterations may still be required. No 
proofs of the Report have yet been furnished to any journal 
with the knowledge and sanction of the committee. 

I am, Sir, your most obedient Servant, 
W. J. Macquorn RankKINE. 

59, St. Vincent-street, Glasgow, September 17, 1867. 








THE SOCIETY OF ENGINEERS AND THE 
INSTITUTION OF CIVIL ENGINEERS. 
To tux Eprror or ENGINEERING. 

Srr,—Having read the articles and letters in your valuable 
pap°r in reference to the above two societies, and having heard, 
upon the occasion of the Society of Engineers’ recent visit to 
Mr. Penn’s works, an explanation of the position of affairs re- 
sulting from the peculiar course adopted by the Institution of 
Civil Engineers, I, as one of the members of the Society of Engi- 
neers, think it would be advisable for our council and members, 
at the first meeting in October, to consider the steps taken by 
the president of the Institution, in order that sethieg in the 
shape of disagreement may supervene. 

One cannot but mark with surprise aud regret that an in- 
fluential association such as the Institution of Civil Engineers 
undoubtedly is, and one, moreover, which has been so highly 
looked up to by the profession, should have called forth the 
remarks made by the president of the French Society of Civil 
Engineers on the occasion referred to in your impression of the 6th 
instant. Almost at the same moment these two representative 
bodies, one in Paris and one in London, were engaged in consider- 
ing a similar subject, and the different conclusions arrived at are 
really of a very curious character. One society extends the 
most cordial help and recognition under precisely similar cir- 
cumstances, wherein the other society not only refuses help, but 
commences to make war. This dissimiiarity of conduct has 
provoked on the part of the President of the Socié:é des Ingé- 
nieurs Civils the belief that the Institution of Civil Engineers 
has laid itself open to grave charges of selfishness and monopoly. 
‘““ No one is to be an engineer but ourselves.” This is to keep 
up “trade freedom” and “ trades’ unions,” says M. Eugene 
Flachat. Now, it seems very desirable that such an unenviable 
reputation as this should not attach to one of our foremost insti- 
tutions simply on account of some probable misunderstanding. 
Unless the council of the Institution deliberately set before 
themselves, as a principle, the persecution of the Society of 
Engineers, I should be disinclined to consider that the Institu- 
tion is anxious to acquire such a character as that which has 
been attributed to it. I would ask, is there no way by which 
the objects of the Society of Engineers could be obtained with 
the direct concurrence of the Institution, now that it has been 
discovered how readily its enmity may be aroused ? 

If the Institution of Civil Engineers is determined to pursue 
that policy which has attracted the attention of distinguished 
members of the profession abroad, and called apparently for no 
graceful comment, would it not be advisable to consider some other 
means of accomplishing what is required in the interests and 
protection of the Society by incorporation by Act of Parliament 
(1862), thereby saving to the Society the expenses of a Par- 
liamentary contest, or such expense as would be entailed in the 
obtainment of a Royal Charter? 

The future position of the Society of Engineers will not de- 
pend on its particular act of incorporation, but on the individual 
members who compose its body. 

I am, Sir, your obedient Servant, 
A Member or TUK Society OF ENGINEEKS. 
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STEAM-SHIP PERFORMANCES. 
(Continued from page 218.) 
Taste [IV.—MEN-OF-WAR (Group 2, continued). 








































































































2. 
Groups of a Speed... se see, wee ane aes Between 7 and 9 knots. 
Subgroups of Displacement one eee ove eve Between 1000 and 2000 tons. 
‘ Niger. 
Name of Vessel ... ss. sce. sess, eae ene} Falcon. | Supply. | Harrier. | Archer. | Eurotas.| Malacca. | Cossack.) Phoenix. bas 1a Half boiler Conflict. Forth. 
power 
. 
Length in water-line, in feet ca ait as es} 160 179.5 160 186.33 | 166.16 | 192 195 174.5 209.75 194.33 192.54 159 
Breadth (extreme), in feet as, aa as <a 27.12 | 31.83 | 33.83 | 40.83 | 34.33 | 88.5 31.83 838 84.67 84.338 |- 42.16 
Tonnage, builder’s measurement ... ose seo ool ae 638 747 970 1201 1034 1322 809 997 1072 1038 1228 
Mean draught of water, in feet ... ine oes ese 14 14.25 14.75 14.75 15.29 14,16 14.04 15.62 13.29 15.79 15,08 17.62 
Area of immersed midship section, square feet ... eo| 330 $24 878 856 887 877 383 405 891 487 421 493 
Displacement, in tons of 35 cubic feet ... pam e-| 1006 1070 1097 1263 1293 1363 1365 1460 1475 1496 1530 1704 
— ENGINEs. 
Description ... oes ‘is aa ins ‘dis és Hor. In. Sing. Hor. |H. geared} H. Tr. | H. Tr. Hor. V. 0. Hor. Hor. Hor. H. Tr. 
: Te. H. P. H. P. geared. H. P. 
Number of cylinders ae ir i ‘a al 2 2 2 2 2 2 2 2 2 4 4 2 
Diameter of cylinders, in inches ... 90s ons a =34.5 34 46.01 |=30.25 | =23 51 62.25 50 47.625 46.25 = 80.25 
Length of stroke, in feet... ss. ae a al 2 2.25 1.75 3 2.5 2.5 2.25 4.5 2.5 1,83 2 2.5 
Number of revolutions per minute aie ese ol ae 45 93.83 42 93.33 87 66.33 22 52.5 55 72 110 
Weight oo sq. in. on safety-valve, in Ib. ane ou: 14 20 10 60 60 12 10 17 12 10 60 
Nomina horse power pot és eco eee «| 100 80 100 200 200 200 250 260 ove 400 400 200 
Indicated horse power “se ate ee cos] | SAB9 265.2 823.5 447.1 561.8 675 573.4 §24.1 “ee 481.8 790 814 
PROPELLER. 
Diameter, in feet ... ‘i ane a ote «| 10.02 10 10 9 12 13.5 12.08 11.87 13.08 12.5 13.52 12 
Pitch, in feet eee eve ove eco ove eco} | 34.77 12 11.12 7.26 10 11.12 16.57 9.83 19 17.25 16.37 10 
Length in line of shaft... oan eos ia eas 1.98 1,67 1.92 1.83 1.67 1.85 2.75 1.60 2.5 2.48 2.73 1.67 ° 
Immersion at bottom, in feet ove eee een tie 7 8.57 8.33 7.08 10.57 6.25 6.57 6.75 an 8.25 7.83 11,57 
Number of revolutions per minute ese eve ee) 8L5 45 93.83 | 126 93.33 87 66.33 88 52.5 55 72 110 
Speed of ship, in knots per hour ... ion een ool ae 8 7.655 7.8 7.579 8.708 8.655 7.674 7.1 7.6 8.85 8.6 
oy: of.propeller .., ose eee eee oe om 9.465 10.653 10.297 9.011 9.206 9.547 10.851 8.536 eee 9.859 11.630 10.851 
Slip, in knots per hour... ons oe a ee 1.595 2.653 2.642 1.211 1,627 0.839 2.196 0.862 ove 1.759 2.780 2.251 
Slip per cent. R ‘ie i bina a e| 16.85 24.91 25.66 18.44 17.68 8.79 20.24 10.10 See 18.80 23.90 20.74 
Speed x (] —- indicated horse power ... sie eee] 515.2 625.5 493.6 401.2 299.9 367.8 433.1 349.2 one 444.2 869.4 385.2 
Speed*® x D: §-— indicated horse power ... aa oe} 156.7 202 147.5 124 92 120.3 139.1 oes éeo 133 116.5 ove 
Wind ase poe a eee an ‘ae «| Nod ooo No. 3 es ose No. 2 o00 ooo ose eee No. 3 to Fresh 
No. 4 breeze. 
Sea ... eee eee eee eee eve eee eee eee eee ove see ove eee oe ove eee eee Light swell. Little 
=" swell. 
Remarks ... 0 a ove eee eT TT ove ee ee ove Vessel | ff... ° eee eve oe ove ove ove 
— not in 
a pe trim. aera 
Reference to Reports ose sie ee ae iit «| 1862 1862 1862 1862 1862 | | (1862 1862 1862 1862 1862 1862 1862 
2. 
Groups of a Speed... one eee ‘al ons 008 Between 7 ond 9 knots. 
G. 
Subgroups of Displacement ‘ie we sib pao F. Between 4000 and 
Between 2000 and 4000 tons. 8000 tons. 
Name of Vessel... ... ase ase ove wae] Busse, s oke, |Atrogant. fon. Majestic. Hogue. | Hannibal.| —— Centurion. | Cressy. —_ Nile. _— 
Length in water-line, in feet sea por ove eve] 176.5 176 200 176.5 190 184 217.5 190 190 198.42 | 200 205.5 828.87 
Breadth (extreme), in feet... “a at pon | 48.33 48.5 45.78 48.61 56.75 48.37 48.18 55.75 57.08 55 52.25 54.29 | 63.67 
Tonn: builder’s measurement ... ooo eco oo L751 1758 1872 1772 2590 1846 8136 24 2590 2540 2839 2622 eee 
Mean raft of water, in feet | see én it eo] 12,85 19.5 19.41 22.12 21.75 22.49 20.55 24.24 24.87 24.41 24.14 24.96 22 
Area of immersed midship section, square feet ... ee] 585 660 604 785 749 805 777 882 895 855 994 1013 856 
Displacement, in tons of 35 cubic feet ... iia o+|2106 2465 2565 3005 8028 8081 8300 3682 8680 8707 8800 4480 5075. 
oe’ ENGINES. 
Description... 0 ase ave eve ove ---|H. Tr. H.P.| H. H. P.|H. Trunk} Hor. Hor. Hor. |H. geard.| Hor. Hor. Hor. Hor. Hor. Hor. 
Number of cylinders. an pon oan ae ie 2 2 4 2 4 2 2 2 2 2 4 8 
Diameter of cylinders, in inches ... eee sea ooe| = 30.25 30 =55 55 64 51.5 71.25 64 64 64 64 62.25 72 
Length of stroke, infeet .. a. one os coo] ©6535 2.5 3 2.5 8 8 4 8 8 8 8 8.5 8 
Number of revolutions, per minute ane coo = one} 108 82 64.833] 52 49.4 56 27.5 53.5 54 48.2 58 80 45 
Weight i square inch on safety-valve, in Ib. ... «| 60 65 12 6 20 10 12 20 20 20 15 16 19 
1 horse-power aon “we eee eee eo} 200 200 860 450 400 450 450 400 400 400 400 500 700 
ndicated horse-power ... oie ose és ow} 701.8 572 8948 | 963.6 {1199.1 797.3 |1071.2 |1488 1255 1076.8 {1471 1247.8 195.509 
; . PROPELLER. 
Diameter, in feet ... aa ooo nt on na 28 12 15.5 16 17 |. 16.06 17 17 17 17 16 17 18.27 
Pitch, in feet eee ose ose eco ooo eee 9.5 12 15.46 18.75 21 18.75 12.5 20.57 21 21 28 16 81.27 
Length in line of shaft... ane ese ose oe 1.57 2 2.42 8.08 3.5 8.33 2.08 8 8 8.08 8 2.67 1.888 
Immersion at bottom, in feet one eee ooo «| 10,46 12.68 10.16 11.71 11.57 12.5 8.83 14.16 13.57 12.92 14.20 18.92 ooo 
Number of revolutions, per minute inn par e+] 108 82 64.8383} 52 49.4 56 64.87 53.5 54 48.2 58 60 45 
—_ of ship, in knots per hour ... ode — ut, oe 7.602 8.935 8.498| 8.783 8.828 8.6 7.742 8.5 7.206 9.8 8.2 10.9 
ge of propeller .,, ose eco ose ose eoe 9.652 9,706 9.886 9.618} 10.233} 10.3857 7.999 | 10.862} 11.186 9.984] 18.159 9.470| 13.88 
Sis’ in knots per hour... ows ose pom ooo 2.152 2.104 0.951 1.120 1.450 2.029} —0.601 8.120 2.686 2.778 8.859 1,270 2.98 
s 1p, sf cent. | _ tee ese abi ose ie e 22.30 21.68 9.62 11.64 14.17 19.59 | -7.51 28.72 24.01 27.82 29.38 13.41 eco 
Speed" x ~+(Dindicated horse-power ... ibe e| 851.9 506.9 481.5 | 500 423.2 583.2 461.4 284.6 438 297.8 | 543.5 | 447.8 ose 
Speed? Dtg— indicated horse-power ... 0 s| 98.8 we =| 149.4 ww. =| 118.8 in ial = # 83.8 we =| 120.1 is 
Wind et cmd, “es i a eee ae No.2. | No.3, | as i je we | No.7, | Fresh we | Calm. | Light |... 
very breeze. breeze. 
strong. 
Sea eee ove eee eee . ove oo eee eee ove eee eee oe Sate ove Smooth. Smooth. eee 
8 
Remarks .., . a tae! ws = ¥ ‘a .»  |Fullyrgd.| Launch-| sin aie ji uk _ 
and com-|inge, lelts 
plete with) not re- 
Ref sea stores.| moved. 
erence to Reports and as ose ati «of 160 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 







































































































































































274 ENGINEERING. |[Szepr. 20, 1867. 
Taste V.—MEN-OF-WAR (Grovr 3). 
Groups of a § S 
peofa Speed wn. oe we Between 9 and 11 knots. 
: A. Cc. D. 
Subgroups of Displacement ...  «.. am Between 250 and 500 tons. Between 500 and 1000 tons. 
| . . 
Name of Vessel 4. ass sss| Dwarf. | Dart. | Lee. | Saipe. | Sparrow.| Nimble. | Mullet. | Espoir. | Griffon.| Snake. | SD" | Beagle. | Ranger. |Philomel-| Gannet. | Cordelia. 
ontin | | 
| 
Length in water-line, i in feet... eee} 130 145 145 ci | 145 145 las 145 145 160 150 160 145 145 151 151 
Breadth (extreme), in feet ... ew} 16.5 25.383 | 25. 33 25.383 | 25.33 25.33 | 25.33 25.33 | 25.33 25.33 26.61 25.33 25.33 25.33 29.08 29.08 
Ton , builder’s measurement ...| 164 425 1425 1425 425 425 )425 425 425 477 503 77 5 425 577 577 
Mean aught of water, in feet eco 5.5 9.08 | 9.12 9. 16 9.20 9.25 | 9.24 9.45 9.46 9.67 9.25 10.125| 11.33 11.58 10.87 11 
Area of immersed midship sectn. Sq.ft.) 44 166 |167 (168.5 | 169.5 | 170.5 (170.5 | 176 176 179 196 192 223 230 202 204 
Displacement, in tons of 85 cubic feet} 98 390 392.5 (395 | 398 401 401 416 416 482 518 523 550 570 583 591 
ape F 
Description ... oe Vert. Hor. Hor. Hor. Hor. Hor. Hor Hor. Hor. |H. trank.} Hor. Hor. |H.sing.Tj| Hor. Hor. Hor. 
Member of cylinders ., one 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
Diameter of cylinders, i in inches 40 82 82 82 82 30 | 82 30 32.125 | =35.1 46 42,125 | =30.2 82 39 38 
Length of stroke, in feet ... ...| 2 67 L5 1.5 5b 1.5 1.67 | 1.5 1.67 | 15 1,67 3 1.75 1.5 1.5 > is 
Number of revolutions, per minute ...]} 35, 101 98 103 108 100 |102 98 101 109.83 | 41.5 72 95.5 | 108 90.6 78 
bar ht per square inch on a safety- 
ve in pounds... a 20 20 20 20 20 20 20 20 20 10 20 20 20 20 20 
Nominal horse-power.,. ove ene} 90 80 80 80 80 80 80 80 80 160 200 160 80 80 150 150 
Indicated horse-power eee ee] 216 861.7 (343.1 (363.4 39L.8 334 355,4 330.3 (325.9 459.8 365.2 295 283.6 354.2 616.6 460.8 
PROPELLER. 
Diameter, i in feet one dee 5.67 9 9 9 9 9 9 9 9 11 9 11.08 9 9 10 10 
Pitch, in feet . sae 12,88 | 12,83 | 12.83 | 12.83 | 11.75 | 12.33 | 11.75 | 12.83 | 10 9 14.71 11.5 } 1218 | 14.5 16 
Length i in line of shaft « 1 2 2 2 2 2 2 2 2 2.33 15 2.29 1.83 2.21 2.5 2.5 
Immersion at bottom, in feet... eve ese 4.67 5 5.25 5.33 4.67 5.16 4.83 5 3.67 one 4.42 6 6.42 4.5 5.67 
Number of revolutions, per minute es! 182.8 /|101 98 103 108 100 102 98 101 109.83 | 124.5 72 95.5 108 90.6 78 
Speed of ship, in knots per hous w»| 10.587! 10.19 | 10.022) 10.82 10,872| 9.933| 10.067| 10.05 | 10.119) 10.303} 9,189) 9.409) 9.006} 9.548) 10.817) 9.912 
bs) of propeller... ‘ 14.427 | 12.287] 11.922| 12.531} 13.139|} 11.590) 12.409) 11.359] 12.287} 10.834] 11.052; 10.446/ 10.833} 13.032] 12.958] 12.310 
Slip, in knots per hour eee e 8.890; 2.097; 1.900; 2.211; 2. 1.657| 2.342; 1.309/ 2.168 0.531 1.863 1.037 1.827 8.484 2.141 2.398 
Slip, per cent... 26.96 | 17.07 | 15.94 | 17.64 17.2. 14.30 | 18.87 | 11.52 | 17.64 4.90 16.85 9.93 16.86 26.73 16.52 19.48 
Speed* x =indicated horse-power ... e+} 238.3 [485.6 [490 ony! 7 \é 555. 9 500.38 |489.5 540.9 [559.6 425.8 416.4 542.1 574.4 565.2 414.6 431.2 
Speed* x Dtg=indicated horse-power.. ese 156.2 {157.2 {162.8 | 177.5 159.6 (156.1 171.3 (177.2 146.2 ove 183,3 172.9 168.9 143.3 148.8 
Wind .. eee 7 - ese No. 5 |No. 4 to - No. 1 to | No. 3 to} No. 3to} Calm. | Light 
No. 5 No. 2. | No. 4. No. 4. breeze. 
Sea eee ove a ee ove . | Smooth eee ° eee * eo Smooth. | Little 
| | swell. 
Remarks ., - «| Not P ai ae ‘i m - .. |Rigd.and) ... «- | Rigged sa 
rigged. partial and 
equippe stored. 
Reference to Reports ° 1862 1862 1862 1862 1862 1862 1862 | 1862 1862 1862 1862 1862 1862 1862 1862 1862 
| 
Groups of a Speed ws -- 
peo Between 9 and 11 knots. 
Sub f Displacement... .. D. 
es P - Between 500 and 1000 tons. 
Name of Vessel +» es/Alacrity| Icarus. | Eclipse.) Lily.* | Surprise. _ Rosario.| Rapid. |Coquette.| Fawn. Bingiewe| — Alert. nantes Mohawk.| Vigilant. 
Length in water-line, in feet... 180 151 1185 185 180 180 160 160 180 | 160 180 185 160 180 180 180 
Breadth (extreme), in feet ... eee] 28.33 29.08 | 28.383 | 28.33 28.33 | 28.33 30.33 | 30.33 28.33 3L 83 28.33 28.33 31.83 28.33 28.33 28.33 
— , builder’s measurement... /670 77 |695 695 670 670 669 669 670 748 670 695 748 670 670 670 
raft of water, in feet... eco] 9.25 11 9.33 9.83 9.5 9.57 | 11.5 11.71 11.41 11.33 10.21 10.16 11.41 10.83 10.87 11.04 
Sonn of immersed midshi) Ae: » 8q. ft.j195 211 |198 200 203.5 206 222 228 242 247 223 221 250 240 242 245.5 
men in tons of 35 cubic feet|605 618 625 634 337 645 646 @ 790 709 714 718 718 781 785 803.5 
ENGINES. 
Description ... one Hor. |H.sin.Tr.| Hor. | Hor. | Hor. Hor. Hor. | Hor. Hor. Hor. Hor. Hor. Hor. Hor. Hor. Hor. 
Number of cylinders .. ae ae 2 2 2 2 2 2 | 3 2 2 2 2 2 2 2 2 
Diameter of cylinders, in inches ...| 45 =38.875 | 45 45 45 45 38 88 45 32 45 45 32 45 42.25 45 
Length of stroke, in feet .. ..| 2 183 | 2 2 2 2 2 | 2 2 2 2 2 2 2 2.16 | 2 
Number of revolutions per minute ...) 85.5 92 96 76 92 88.5 | 93 100 82.25 | 92.5 84 85 92 85 88 84 
Weight per sq. in. on safety-valve, 

im pounds 2. aco cee wee] 20 20 20 20 20 20 24 20 20 20 20 20 20 20 20 20 
Nominal horse-power... ..., —o»»/200 150 = |200 200 200 200 150 150 200 100 200 200 100 200 200 200 
Indicated =< eos = ove 087.2 | 602.8 (8384 (4741 | 7214 627.8 (615.2 (613 690 406.9 | 676.8 | 731.6 | 387.4 | 689.2 | 641.5 | 629.9 

OPELLER. 
Diameter, in feet ... eve eco} Ll 10 11 ll 11 ll 10 10 11 10 11 il 10 11 11.08 11 
Pitch, in feet ... eee «| 16 14.42 | 16.5 17 15.83 16.54 | 14 13 16 12 15.71 16.5 12 15.65 14.25 16.46 
Length in line of shaft eve eve} 2.5 2.19 2.42 3.25 2.5 2.67 2.5 3 2.5 2 2.5 2.46 2 2.5 2.56 2.64 
Immersion at bottom, in feet ee] 3,42 5.67 | 3.92 | 483 3.92 3.5 5.83 | 5.75 4.57 5.33 4.16 4.67 5.25 4.42 4.42 4.57 
Number of revolutions, per minute...) 85.5 92 96 76 93 88.5 93 100 82.25 92.5 85 92 85 88 84 be 
Speed ¢ ship, in knots per hour ..., 10.651) 10.146/ 11 10 10.81 10.258 | 10.08 | 10.2 10.853 9.21 10.824} 10.937 9.607 | 11,021} 10.721 9.763 
5 peller ... ove 13,494} 13.083 | 15,625} 12.744| 14.525} 14.440] 12.843 | 12.823] 12.981| 10.949| 13.016| 13.884| 10.890] 13.101| 12.870) 13. 257 
Slip, in ee perhour ... «| 2.843] 2.937| 4.625] 2.744| 38.715] 4.182] 2.763 | 2.623/ 2.128| 1.739] 2.192| 2.897) 1.288; 2.080) 1.649) 3.494 
Slip, per cent.... 21.07 22.45 | 29.60 | 21.53 25.58 28.96 | 21.51 | 20.45 16.39 15.88 16.84 20.94 11.78 15.88 13.33 26.36 
8 x @B indicated horse-power 401.8 365.6 (313.60 |421.8 356.3 354.2 |369.6 894. 6 448.3 474.3 417.8 395.2 572.1 466.2 464.9 362.7 
Speed? x Dt§ + indicated horse-power |147.2 | 125.7 [116.1 (155.7 | 129.6 | 1284 [1244 (132 " 152.7 “is 143.4 | 183.5 “ch a 127.7 
Wikd 0 oe a ren o “ ove ove No. 3. | ove No. 3. we No. 1. | No.3to| Light | No.2. | No. 2 to} No. 5 to 
No. 4. No. No. 6. 
Ga aw « om a eve eve Smooth.| ... eve eve ee oe os «» | Smooth ose eco on 
a ee oe = - ; on pm aa ~ on wh «» | Without} ... eo» | Steam 
masts or odeatie t 
ty * 
“ns not more 
ti 
18 lb. 
Reference to Reports... + —_ss+| 1862 1862 | 1862 | 1862 1862 1862 | 1862 | 1862 1862 1862 1862 1862 1862 1862 1862 1862 
































* Half boiler power. 
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TABLE V. (continued). 

















































































































































3. 
Groups of a Speed ... Between 9 and 11 knots. 
— t D. E. 
Subgroups of Displacement . Between 500 and 1000 tons. Between 1000 and 2000 tons. 
: Indus- : Chame-| Flyin Grey- : : . : En- 
Name of Vessel ... .--| Osprey.| Racer. | Victor. try. Zebra. | Intrepid.) Rattler. | “jon. Fish” hous. Mutine. | Rinaldo.| Fox. | Miranda.) Tartar. | Brisk. | .oonter. 
Length in water-line, in feet 180 151 200 179.5 |185 200 176.5 185 218 172.5 172.5 185 159.33 | 196.04 | 195 193.57 | 190 
Breadth (extreme), in feet) 28.33 | 29.08 | 30.16 | 27.12 | 33.16 80.16 82.71 33.16 30.33 33.16 83.16 33.16 40.33 34 88.5 85 43.20 
Tonnage builder’s measuremt|670 |577 851 638 950 851 888 950 950 878 878 950 1181 1039 1322 1074 953 
Mean raft of water in ft. eee| 11.20 | 13.87 | 10.04 | 12°66 | 11.83 11.29 13.79 13.54 11.92 13.78 14 14.62 16.29 12.37 13.96 13.75 13.70 
— pom mmidship? lo50.5 ja72 j2a3 fast [a77_-—s | 270s | 388 | gaz | a6 | az a9 =| Bore | 49) | 886 | 879) | 850 | (BBR 
Diep ene fect “. = - 826.5 (829 875 903 912 1040 1112 1138 1161 1175 1200 1286 1340 1350 1350 1370 1459 
ENGINEs. 
Description ... ooo Hor. | Hor. | Hor. | Oscil. | Hor. Hor. |V.d.c.g.| Hor. Hor Hor. Hor. Hor. Hor. |H. geared) Hor. Hor. |H. trunk. 
Number of cylinders ol 2 2 2 2 2 2 4 2 2 2 2 2 2 2 2 2 2 
Diameter of cylinders, in in.} 45.06 | 40 55 36.5 42.5 58.06 40.125} 45 58.06 45 45 42.5 45 56.375) 51 52 =55 
Length of stroke, in feet . 2 1.67 2.5 3 2.16 2.25 4 2 2.25 2 2 2.16 2 8.75 2.25 8.5 2.25 
Number of rev. per minute| 80 96.5 84.5 42 112 70 25.43 0.8 74.5 80.5 82 2.083; 93 28.5 72.25 89 81.75 
Weight per square inch on 96 ‘ ‘ ‘ ‘ ‘ ‘ ve ¢ 9 
safety-valve, in pounds 20 22 20 12 20 20 10 20 20 20 20 20 20 13 14 14 12 
Nominal horse power ++» /200 150 350 100 200 350 200 200 ) 350 200 200 200 200 250 250 250 800 
Indicated horse power -./093.4 (522.2 |973.8 {317.8 (984.8 930.1 519.2 584.2 |1222.6 744.9 786.4 752.4 740.8 613.1 731 595.6 844 
PROPELLER. 
Diameter, in feet ... e-| 11.04 | 10 11 9 12 11 10 12.33 13.16 12.33 12.33 12 12.04 12 12.08 12 12 
Pitch, in feet abt 15.83 13.5 20.5 il 15 21.25 11 18.6 19.96 14.5 13.5 13.87 10.86 11.5 16.5 12.16 15.75 
Length in line of shaft 2.59 2.19 3 1.83 2.75 8.02 1.25 2.29 | 3 2.42 2.67 2.12 2 1.92 2.75 2 2.67 
Immersion at bottom, in ft.) 4.5 6.92 4.16 6.92 4,25 5.16 7.5 5.33 5.75 5.67 6.16 7.33 9.42 5.25 6.16 6.33 6.54 
Number of rev. per minute| 80 96,5 84.5 97.548 |112 70 101.72 80.8 | 74.5 80.5 82 92.083} 93 87.87 72.25 87.75 81.75 
Speed of ship in knots per hr.| 10.15 9.519} 9.056] 9.12 | 10.714} 10.25 9.141} 10.206| 12.48 9.87 10.25 10.588 9.325} 10.75 9.4 9.035} 10.699 
Speed of propeller ... ee) 12.495| 12.85 | 17.087] 10.585) 16.572} 14.673} 10.037} 10.742 14.667 | 11.448) 10.92 12.603 | 10.884 9.968} 11.759] 10.581} 12.785 
Slip, in knots per hour 2.345| 3.3831} 8.031] 1.465| 5.858 4.423 1.896 0.536 2.237 1.578 0.67 2.015 1.559 | —0.782 2.359 1.496 2.036 
Slip, per cent. ove eee| 18.77 | 25.92 | 47 13.84 | 35.35 80.14 17.18 4.99 15.25 13.78 6.14 15.99 14.32 7.85 20.06 14.21 15.99 
Speed? x G+LH.P. .../441.4 |449.3 177.7 {670.8 (345.9 812.6 497.2 603.3 448.5 441.4 477.9 579.6 491.5 680.8 430.6 433.4 554.3 
Speed? x Dg =1H.P. .,./155.2 |145.8 69.8 {223.1 (117.4 118.9 eee 198.4 173.5 143.7 154.6 186.6 133 eee 138.8 152.8 eco 
Wind ee oe - No. 3 ‘ss “we os oo ae Light. | No. 2 Light. oes No. 3. | No.3. | No.5 | No.5 to| No. 4to| Calm. 
abeam. | No. 6. | No. 5. 
Sea ... ° ooo oe ° ee as oo ove Smooth ose ose Smooth. eve ove eee eee eee ee oe 
Remarks .. «ww. . Bottom] ... ove ove “ ove ove ooo Fully ove ove eve ove Fully 
foul. equipped rigged. 
for sea. 
Reference to Reports 1862 1862 1862 | 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 
3. 
Groups of » Speed _ Between 9 and 11 knots. 
Subgroups of Displac t E. F. 
groups mien Between 1000 and 2000 tons. Between 2000 and 4000 tons. 
Name of Vessel ... Niger. | Mageera. —— 3 ie Seahorse.| Esk. pone Pylades. oo Pear]. |Racoon.* |Satellite, Satellite Tribune, —_ 
Length in water-line, in feet 194.33 | 207 192.33 | 210.08 | 192 159 192 13 192.75 | 200 200 200 200 200 192 282.87 
Breadth (extreme), in feet 34.67 37.83 34.35 40.5 36.33 41.83 36,25 387.40 88.42 40.33 40.33 40.33 40.33 40.33 43 86.89 
Tonnage, builder’s measurement |1072 1395 1037 1547 1153 1212 1169 18 1278 1462 1462 1462 1462 1462 1570 1792 
Mean draft of water in feet, 15.79 13.29 15.96 14.05 16.5 18.21 16.87 14.20 17.5 17.48 17.92 17.96 18.08 18.08 18.5 16.62 
Area of immersed midship sec- 
tion, square feet ove evo] 437 383 452 436 476 518 488 419 522 522 ‘538 540 546 546 578 440 
Displacement, in tons of 35 c. ft.| 1497 1554 1663 1670 1775 1799 1835 1835 1956 2018 2107 2115 2138 2138 2220 2260 
ENGINES. 
Description ate ove Hor. Hor. |H.geared| Hor. Hor. |H.T.H.P.|In. oscil. | Hor. |H.{trunk.|H. trunk.|H.trunk.| Hor. |H.trunk./H.trank.| Hor. /|H.S. Tr. 
Number of cylinders... see 4 4 4 2 2 2 2 2 2 2 2 2 2 2 2 4 
Diameter of cylinders, in inches | 47.625] 49.5 55.01 | (62.5 55.18 | =30.25 | 50 71 =55 =58.11 |=58.11 | 64 =58.11 | =58.11 55 =45.16 
Length of stroke, in feet 1.83 2 B 2.5 13: 2.5 2.5 2.75 4 3 3.25 | 4 3.25 3 8.25 8.25 2.5 8 
Number of revolutions per minute| 78 |74.21 | ‘37; {62 53.37 | [112.25 | 68 32 62.5 54.6 ‘55.25 | | 56 57 47.5 72.5 45.083 
Weight per square inch on safety- i = 
valve,inpounds .,,  ...| | 12 8 10° 15 a 60 18 oe 20 20 |: 20 20 20 20 20 12 
Nominal horse power .., 400 350 400 400 250 200 250 564 350 400 400 § | 400 400 400 800 400 
Indicated horse power ... .| 1002.1 925.69§} 891.7 | 1205.6 702 832.4 721 719.3 | 1106] 1190.8 | 10781 | 1485 1213.5 700.4 | 1068 878.8 
o 
PROPELLER. a 
ae 
Diameter, in feet ee “wa [14.46 13.08 15.61 12.06 12 12.20 14 15.75 16 16 3 16 16 16 14.08 17.18 
Pitch, in feet... ss 17.25 | 16 13,83 | 24 9.71 | 10 17.5 | 13 20 23.5 | 322.92 | 26 23.5 | 28.5 | 17.57] 22.62 
Length in line ofshaft ... ...| (245| 273 | ‘295| .287| 167] 167| .. 2.16] 38 3 3 3 3 3 2.87 | 2.75 
Immersion at bottom, in feet . 8.25 6.67 | [8.42 5.5 8.33 | "11.08 8751 i. 8.83 7.67 8.83 8.92 8.92 8.92 9.83 7.67 
Number of revolutions, per min. 78 *74.21 80.727; 62 106.74 | 112.25 68! = 75.2 62.5 54.6 55.25 56 57 47.5 72.5 54.083 
Speed of ship, in knots per hour 10.25 10.241 9.6 1 10.66 9.399 9.298 9.25 9.59 10.119} 10.601) 10.988} 10.918} 10.55 9.366) 10.418) 10.663 
8 peed of propeller ose eee} 13.272) 11.711) §11.016) 14.678) 10.222) 11.072) 11.738 9.643| 12.330) 12.656) 12.49 14.862} 18.213) 11.011) 12.575) 12.075 
8 ip in knots per hour ... 8.022 1.470 41.416 4.018 0.823 1.774 2.488 0.053: 2.211 2.055 1,502 8.444 2.663 1.645 2.157 1412 
Slip, per cent. 4. a4. as} 122.77 | 12.55,| *12.85 | 27.87 8.05 | 16.02 | 21.20 0.54 | 17.93 | 1624] 12.03] 23,98] 20.15] 1494] 17.15] -11.69 
sx @ indicated BP. 469.6 4444 448.5 438.1 563 500.2 535.7 513.8 489 521.8 662 473 528.3 640.5 611.9 607 
Speed* x Dt 3 indicated H. P. | 140.6 «as \139.3 141.4 des sig ose eee ooo 159.8 | 202.2/§) 1443 160.6 194.7 ove 287.6 
es ae ee oe ove Light | No. 4. eve No. 3 oe a «+ |No.5to] No.2. |No.8to} Fresh | Fresh | No.2. | No. 2 to 
Sea 1 || breeze. No. 6. No. 4. | breeze. | breeze. No. 3. 
eee eee ove ove eee Smooth. eve oe ove ove ove eee oe — Little ove ove 
NR. kn dk es, ig ai Pm a = - 7” Pe tpg bok ap i 
Reference to Reports ooo eee eee ore ove eee eee eee eee eee eee eee ove one ow eee ove oe 
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276 ENGINEERING. [SEPr. 20, 186%, 
Taste V. (continued). 
3. 
Groups of aSpeed .. =o Between 9 and 11 knots, 
. F. 
Subgroups of Displacement ... Between 2000 and 4000 tons. 
Name of Vessel | A | Vulean.| Lion. | Simoon. | Phatbe* | Goliath. | Phaston, Colossus. om London. |Aboukir. | Nelson®. | W248") Cesar, F~ ~4 1 
Length i in water-line, i in feet ...| 282.87 | 220 192 246 240.5 190 220.26 | 190 212 215.25 | 204 216.25 | 204 207.33 | 205.57 | 212 
Breadth (extreme), in feet ...| 36.87 | 41.42 | 57 41 51.5 56.75 | 49.88 | 57 50 54.29 | 60 54.5 60.04 | 56.06 | 54.54 | 50 
Tonn uilder’s measurement|1793 [1764 261 |1980 (|2848  |2590 2396 (2590 [2355  (|2687 |8091 (2736 (8101 2767 (2616 (2856 
of water, in feet ...| 17.21 | 17.20 | 19.75 | 15.95 | 17.95 | 20.04 | 19,87 | 21.04 | 20.49 | 19.88 | 20.5 19.66 | 20.25 | 21.04 | 20.17 | 21.66 
= of immersed midship sec., 
square feet ... 461 553 685 528 573 684 657 708 688 735 740 750 77 726 760 746 
Displacement, in tons of 35 c. it. 2388 2520 2540 2550 2700 2737 2840 2855 13044 8115 8150 3158 8245 8250 3270 8334 
ENGINEs. 
Description _.., ose .|H.S.Tr.| Hor. /|H. trunk} Hor. Hor. |H. trunk.) Hor. /|H.trunk.|/H.truck.} Hor. |H.trunk.} Hor. /H. trunk.|H. trank.|H.trunk.| Hor. 
Number of cylinders ... ie 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
Diameter of cylinders, in inches =45.16 64 =58.11 62.5 65 =58.11 64 =58.25 (—55 70.07 |=58.25 71 64.33 |=5 =58.11 64 
Length of stroke, in feet a -o 3 8.25 3 3 3.25 3 3.25 3 3 3.25 3 3.33 3.25 3.25 3 
Number of revolutions per min.) 51.75 48.375| 66 57 50.5 60 57.33 61.83 68 49 62.3 54.66 68.5 60 60.33 52 
“ee per sq. in. on safety- 
ve, in pounds, ew) 10 10 20 20 20 20 22 20 20 20 20 20 20 22 20 20 
Nominal horse power ... 400 400 400 400 500 400 400 400 360 500 400 500 500 400 400 400 
Indicated horse power ..] 824.9 857.8 [1771.2 /|1255.3 844.3 /|1437.5 (1566.2 (1420.6) /|1199.8 878.7 |1533 1190.8 |2052.3 /|1420 1397.9 |1159.2 
PROPELLER. 
Diameter, i in feet an 17.18 17.08 17 15.92 18 18.5 17 17.12 15.96 18 17 18 17 17.12 17 17 
Pitch, in feet .., xy ese] 22.62 22.87 18.5 24.57 22 7 24 18.46 17 20 17.5 20.16 18.5} 18.89 18 22.5 
Length i in line of shaft” eos 2.75 8 8 2.71 8,25 3 8 2.89 2.61 8 3 3.75 3 2.96 3 3 
Immersion at bottom, in feet 8.33 10.67 10,42 8.08 7.5 10.57 10 10.42 11.25 9.83 10.16 9.83 10.75 11.42 10 11.75 
Number of revolutions, per min.| 51.75 48.375| 66 57 50.5 60 57,33 61.83 68 49 62.3 54.66 63.5 60.33 52 
Speed of ship, in knots per hour; 10,316 9.511; 10.911; 10.861 9.959 9.16 10.466 9.66 10.111 9.508 9.55 10.363| 10.955} 10.274 9.568 9.658 
— of propeller ooo ee! 11.555] 10.915| 12.044] 13.822] 10.959} 10.949; 13.573] 11.258| 11.403 9.667} 10.754) 10.875] 12.503) 11.188] 10.712] 11.541 
ip, in knots per hour eee 1,239 1.404 1.133 2.961 1 1.789 8.107 1.598 1.292 0.159 1.204 0.512 1. 0.909 1.144 1.883 
Slip, cent. ... eee 10.72 12.86 9.41 21.42 9.12 16.34 22.89 14.19 11.33 1.64 11.20 4.71 12.38 8.13 10.68 16.32 
Speod? x (p= ind. horse power 613.5 554.9 465.7 1538.9 670.3 365.7 480.9 485.4 592.7 719 420.4 700.9 493.3 5 476.2 579.8 
Speed? x D' 4+ind. horse power | 237.8 | 185.8 | 186.5 | 190.5 | 2268 | 1046 | 1468 | 1849 | 181 208.6 | 122.1 | 201.2 | 140.4 wo ‘| 188 173.4 
Wind... one ove «| No.4. | No.5 to! Light | No.5to| No4 | No.3. | No. 5to a No. 4. | No.4. | No.7 to} No.3. | No.4. | No.1. | Calm. | No. 4to 
No. 6. reeze. | No. 6. No. 6 No. 8. No. 5. 
Sea ene - ose ee ons ess Little es  |Moderate| ... ove oe one Little | Hea on ais ‘an Smooth. ui 
swell. swell, swell. | swe 
Remarks ove eee eee ove Supply ove ove ove oe ove oe eee eve eee ove oe eee eee eer 
of steam 
deficient. 
* Half boiler power. 
‘8. 
Groups ofa Speed =e ave Between 9 and 11 knots. 
Subgro £ Displ t F. G. 
ubgroupe of Disp = us Between 2000 and 4000 tons. Between 4000 and 8000 tons. 
Duke 
Nar- . Immor-| Tra- Ex- Saint : A *Victor | Victor | James 
Name of Vessel wu sue an] NATE ad | Alcor.) te | falar. | 2% | mouth. | George. | Orion: |Neptone) ,ea,| of Wel- lgrmeoue|Emanue| Watt, /R0Wa* 
Length in water-line, in feet... | on 16.75 | 21857 | 251 | 216 | 214 | 204 | 216.5 | 288° | 216.5 | 200 | 2405 | 290 | 290 | 280 | | a4e7s 
Breadth (extreme), in feet] ... 125 75 60 52.08 55.46 60 60 54.37 55.75 55.42 55.33 60 55.33 55.33 55.42 55.33 
Tonnage (builder's measurement) 2665 sete 3347 8059 2900 8249 8083 2864 8232 |2830 8074 3759 3087 3087 3083 8318 
Mean d: of water, in feet ...| 21.42 21.04 21 21.42 22.91 22.79 24.37 23.95 24.12 24.96 23.04 23.62 24.12 24.12 24.33 23.67 
Area of immersed midship section, 
square feet 706 820 814 715 880 910 968 966 894 1018 1012 988 1065 1065 1085 1050 
Displacement, in tons of 35 oub. ft.3412 3520 8550 3625 3850 8930 4300 4313 4580 4589 4806 5080 5106 5106 5226 5320 
ENGIngs. 
Description es Hor. Hor. Hor. Hor. Hor. Hor. Hor. |H.trunk.| Hor. |H. trunk.|/H.geared.| Hor. Hor. Hor. /|H. trunk. 
Number a cylinders... at 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 2 
Diameter of c linders, in inches} 64 65 76.125| 76 66 66 64 71 =70.75 71 70.75 93.87 76.125 | 76.125} 52.25 |—82 
Length of e, in feet oni 8 8 8.5 3.5 8.5 8.5 3 3 3.5 8 8.5 4.5 3.5 8.5 3 4 
Number of soutien, per min.| 63.5 62.5 47.75 | 46 62.166 | 63.83 53 59.5 54 63.5 60.58 29.5 45.75 56.75 |=52 43.5 
Weight per square inch on safety- 
— in pounds one ee 20 20 20 20 20 20 20 20 20 20 15 20 20 16 20 
ominal horse power ... ve) 400 500 600 600 500 500 400 500 600 500 600 700 600 600 600 800 
Indicated horse power ... (1701.1 [1763.1 (1361.8 [1387.7 (2275.1 [2282.6 [12524 {1780.4 1956.7 /2002.5 |1948.5 {1979 1273.8 |2423.8 /|1531 1427 
PROPELLER. 
Diameter, in feet Quo om aa 18 18.12 19.42 18 18 17 18 18 18 18 18 18.16 18.16 17 19 
Pitch, in feet... eco ee} 18.5 20 26.08 25.5 19 19 21 20 23 19.75 21.83 16.25 26.16 26.16 24 28 
Length in line of shaft ... eee 8.57 8 8 3.39 8.04 8.5 8.03 3 3.16 3 3.33 2.81 308 3.08 8 3.5 
Immersion at bottom, in feet ...| 11.67 10.42 10.75 9.5 11.33 11.5 13.42 12.57 12.25 14.42 13.33 11.92 12.83 12.83 13 11.16 
Number of revolutions, per min.) 63.5 62.5 47.75 46 62.166 | 63.83 53 59.5 54 63.5 60.58 66.6 45.75 56.75 52 43.5 
Speed of ship, > knots per hour 10.986 10.581; 10.487! 10.94 10.908 | 10.578 9.1 10.983; 10.1 10.897} 10.717) 10.15 9.072} 10.874 9.5 9.145 
8 of propeller oe seat 11.588) 12.830) 12.986| 11.571/ 11.651] 11.963] 10.979] 11.738] 12.251! 12.871] 18.048| 10.675! 11.809] 14.648] 12.810) 12.014 
Slip, in knots per hour .. eos 0.652 1,749 1.799 0.631 0.748 1.385 1.879 0.805 2.151 1.474 2.331 0.524 2.737 3.774 2.810 2.869 
Slip, cent. ... - 5.63 14.18 14.64 5.45 6.38 11.58 17.11 6.86 17.56 11.92 17.87 4.92 23.18 25.76 22.83 23.88 
8 5x (B=ind, horse } power .. 542.8 550.9 547.6 699.8 502 471.9 582.4 729.6 470.7 657.8 639.3 522 624.2 564.9 607.6 562.8 
Speed* x Dtq—ind. horse power 174.8 155.5 156.6 231 140.1 129.1 159.1 200.1 145.2 178.4 179.9 eve 173.8 157.3 168.6 163.3 
Wind. eve exe e»| Light | Light | No.4. | No.2. | Calm. | No. 6. seo No. 5. | Light | No.2to| No.4 to| No.4. | No.4. | No.4. | Light. | No.4 
breeze, | breeze. breeze. | No. 3. | No. 5. 
Sea ase ~ “ «| Little | Little | Slight in Smooth. | Disturb. es  |Moderate| Smooth./ ... mm i os ons Smooth.| «+ 
swell. | swell. | wave. sea. swell. 
Remarks ove ove eee eee eee ove eee eee ove eee eee eee eee ove eee eee ove oe eee eee 
Reference to Reports... ass) ae oe ove ove ove eve ove ove ove ove ove ove ee ove oe 


















































* Half boiler power. 
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Taste VI.—MEN-OF-WAR (Grovr 4). 













































































































































aS ove ove eee 4. 
Gronge of 0 Speed Between 11 and 18 knots. 
Subgroups of Displacement B a d D. E. 
ent ... ove etween 250 an . ween 1000 and 
“d 500 tons. Between 500 and 1000 tons, ” 2000 tons. 
ia ‘a aa . in. Fox- : Cormo- |S -| Assu- . ' 
Name of Vessel — Steady. | Penguin.) Arrow. hound. | Lily. |Serpent.| Star. | “ome° wk. | ance. | Pelican. Roebuck.| Pioneer.} Scout. | Pelorus. 
Length in water-line, in feet... .../145.08 | 145 145 (160 180 =6/185 = 185/185 185 180 180 185 200 200 200 200 
Breadth (extreme), in feet. ... ...| 25.42 | 25.33 | 25.33 | 25.83 | 28.33 | 28.83 | 28,83 | 28.33 | 28.33 28.33 | 28.33 | 83.16 | 80.16 | 30.33 | 40.33 | 40.33 
Tonnage, builder’s measurement... 428 425 425 477 70 695 695 695 695 670 70 950 851 868 1462 1462 
Mean draft of water, in feet ... eve] 914 9.33 9.387 | 10.83 9.17 9.83 9.42 9.62 10,16 10.83 10.83 11.89 10.49 10.91 14.87 14.83 
‘Area of immersed midship sec., 4. ft, |168 173 174/209 194 |200 |200 206 221 240 240 279 246 262 399 417 
Displacement, in tons of 35 cubic feet |393 407 410 586 601 634 634 657 718 781 781 920 935 1010 1478 1558 
ENGINES. 
Description s+. os» ss ses Hor. | Hor. Hor. | Hor. | Hor. Hor. | Hor. | Hor. | Hor. Hor. Hor. Hor. Hor. Hor. |H.trunk.} Hor. 
Number of cylinders ... eee a i 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
Diameter of cylinders, in inches Jal 32 82 32 42 42 45 45 45 45 42.25 45 45 55 55 =58.11 64 
Length of stroke, infeet  ... woe} 1.5 1.5 1.5 1.75 2.16 2 2 2 2 2.16 2 2 2.5 2.5 8.25 3 
Number of revolutions per minute ..,/110 106 107 93 94 «90 102 102 85 92 87 89.75 95.833| 82 66 57 
Weight per square inch on eafety-| 
valve,in pounds .. «= ave) 2h 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
Nominal horse-power... oon ---| 80 80 80 160 200 200 200 200 200 200 200 200 850 350 400 400 
Indicated horse-power eee 854.2 860.4 364.6 (594 599.5 {799.1 |907.8 (892.3 722.8 725.6 744 758.5 |1277.9 {1150 1421.6 |1487.6 
PROPELLER. ; 
Diameter, in feet ... ove “a » 9 9 11.04 11 11 11 11 11 11 11 12 11.08 11 15.94 16 
Pitch, in feet ... ove eee coe} 12.01 12.33 12.33 | 138 15 17 16.5 16.5 16.5 14.25 16 14.13 20.42 20.5 23.5 26 
Length in line of shaft eee eco} 1.97 2 2 2.30 2.54 8.25 2.46 2.42 2.46 2.58 2.5 2.42 8 3 8 8 
Immersion at bottom, in feet ee] 4.96 4.5 4.5 4.57 3 4.83 3.67 8.92 4.42 4.33 4.25 4.67 4.42 5 5.16 6.25 
Number of revolutions per minute .,./110 106 107 3 94 90 102 102 8d 92 87 89.75 | 95.633} 82 66 57 
Speed of ship, in knots per hour .,.| 11.283; 11.053] 11.078) 11 11.6 11.48 | 11.056; 11.1 11.155} 11.065{ 11.142} 11.666; 11.144/ 11.332; 11.6 11.93 
s of propeller... on e..| 13.032] 12.896] 13.017| 11.926} 18.908] 15.092] 16.601| 16.601] 13.884] 12.932} 18.731] 12.514] 19.300; 16.582; 15.299| 14.619 
Slip, in knots per hour ooo ee} 1.799 1.843 1.939} 0.926 2.308} 3.612] 5.545) 5.501 2.679 1.867 2.589 0.848 8.156 5.250 8.699 2.689 
Slip, cent.... ove eee «| 13.80 14.29 14.90 7.76 16.59 | 23.93 | 33.40 | 83.14 19.36 14.44 18.86 6.78 42.26 81.66 24.18 18.89 
Speed? x @® = indicated horse-power (672.3 648.2 648.9 [468.3 505.1 (3878.6 (297.9 (815.7 424.4 448.1 445.8 584 266.4 831.5 438.1 492.5 
Speed* x Dt = indicated horse-power (214.7 205.8 205.8 ove 185.4 (139.7 |109.9 (115.8 154 ove ove 198 103.6 ove 142.5 158.7 
Wind 2. on cre one we] NOWZ] — are oe ove ove ove ee eve No. 2. |No.2to} Calm. | Calm. | No.4to|No.Gon|) .. Light 
No. 3. No. 5. |the beam. breeze. 
ST a ove one ee ove ove : oe one on ove oe ove oe one Smooth. 
Reference to Reports... eee Bt 1862 1862 1862 | 1862 1862 | 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 1862 
Groups of a Speed 4. 
— Between 11 and 13 knots. 
Sub of Dispiacement E. F. 
groups P Between 1000 and 2000 tons. Between 2000 and 4000 tons, 
Name of Vessel... ... «| Clio. rybdis Orpheus.| Orestes. | Barossa. | Cadmus.| Racoon. | Jason. —— Urgent. | Forte. | Transit.| Severn | Phosbe. — Emerald. 
Length in water-line, in feet ...| 200 200 225 225 225 200 200 225 272.58 | 273,90 | 212 300 240.5 | 240.5 | 287 237 
Breadth (extreme), in feet ...| 40.33 | 40.33 | 40.67 | 40.67 | 40.67 | 40.33 | 40.83 | 40.67 | 88.5 88.54 | 50.08 | 41.5 | 50 51.5 52 52 
Tonnage, builder’s measurement|1462 [1462 [1702 1702 1702 1462 (1462 {1702 (|1967 (1981 |2864 [2522 2712 |2848 2852 2852 
Mean draft of water, in feet...) 14.87 | 14.92 | 15.25 | 15.49 | 15.83 | 17.71 | 18.87 | 18.5 18.04 | 1887 | 17.74] 18 18.57 | 17.95 | 18.58 | 18.91 
Area of immersed midship sec- 
tion, square feet eon | 419 421 443 453 466 537 558 575.5 500.5 513 550 528.5 536 573 568 586 
Displacement, in tons of 35 c. ft.|1565 1572 1672 172 1780 2065 2192 2294 2299 2370 2370 2628 2688 2700 2741 2835 
_ __ ENGINEs. 
Description ... die | Hor. Hor. Hor. Hor. Hor. | Hor. T.| Hor, Hor. | Hor. T.| Hor. Hor. | Hor. T.| Hor. Hor. | Hon. T.| Hor. 
Number of cylinders... coe 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
Diameter of cylinders, in inches} 64 64 64 60.75 64 =58.11 64 64 =55 64 64 =58.5 66 65 =70.75 76 
Length of stroke, in feet 3 3 2.67 8 3 3.25 8 3 8 8 8 8.25 8.5 8 3.5 8.5 
Number of revolutions, per min.| 57.83 61.5 65 65 66 58.25 58.66 54.5 57.5 59.25 56.33 56.75 67.166} 62 59 54 
Weight per square in. on safety- 
valve, in pounds, | 20 20 20 20 20 20 21 20 16 15 20 15 20 20 20 20 
Nominal horse-power .., | 400 400 400 400 400 400 400 400 360 400 400 400 500 500 600 600 
Indicated horse-power ... + /1539.2 [1580.6 [1445.2 [1521.6 {17982 (1424 1651.1 {1549.2 911.8 {1226.8 [1538.9 [1234.3 |1977.6 |1779.9 |2171.4 [2060.9 
: PROPELLER. 
Diameter, in feet ore «| 16 16 16 16 16 16 16 16 16.06 17 17 7 18 18 18.04 18 
Pitch, 10 feet eee ose | 26 26 23 23 24 23.5 26 26 21.97 22.33 22.5 24.25 20 22 25.02 28 
Length in line of shaft... eee 3 8 8.81 3.81 8 8 8 8.57 8.02 8.5 3 8 3 8.25 8.33 8.5 
Immersion at bottom, in feet ... 6 4.83 6.16 6.08 6.57 8.33 9 9.67 8.5 9.42 7.5 9 8.67 7.5 7.08 7.83 
Number of revolutions, per min.| £7.83 61.5 65 65 66 58.25 58.66 54.5 57.5 59.25 56.33 56.75 67.166} 62 59 54 
Speed of ship, in knots per hour} 11.96 11.752} 12.449} 12.265] 11.92 11.294} 11.416] 11.632} 11.297] 11.996) 11.485] 11.909] 12.1382] 11.9 12.486| 12 
Speed of propeller eve e-| 14.831] 15.773] 14.747) 14.747] 15.625] 13.503) 15.046] 18.977] 12.460} 12.858) 12.503] 15.575] 13.251) 13.455] 14.562} 14.915 
Slip, in knots per hour... ev 2.871 4.021 2.298 2.482 8.705 2.209 3.630 2.345 1.163 0.862 1.018 1.666 1.119 1.530 2.126 2.915 
Slip, per cent. ... ooo e| 19.36 25.49 15.58 16.83 23.71 16,36 24.13 16.78 9.33 6.70 8.14 12.27 8.44 11.230} 14.60 19.54 
Speed? x Q-indicated H.P. ...| 465.7 432.3 591.4 549.3 438.9 543.3 502.8 584.6 791.4 721.9 541.4 723.2 484 548.5 508.1 491.4 
Speed* x Dt§— indicated H.P. ...| 149.8 138.8 188.1 174.1 138.3 164.1 152. 176.7 275.4 250.1 175 260.6 172.4 185.6 173.5 168 
. a ove ove No. 5 > 2 bg No. 44. | Calm. | No.4. | Calm. | No. 2. . No. 4. | No.4. | No.4. | No.8 so 
o. 3. 
Sea ae a iss i w+ | Smooth.| Smooth. .. | Smooth. ” ws | Mod. is 
Remarks a ete Pere |) Tee he Ae ee = 
Reference to Reports ... ose m ue i ee “ 
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Tasie VI. (continued). 





4. 
Groups ofa Speed __... oe eee From 11 to 13 knots. 
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Subgroups of Displacement ... ove Between 2000 and 4000 tons. 



























































































































































ist- | s Bac- | Immor- — i eet 
Name of Vessel _ = a — | Topaze. London. | Rodney. | Nelson. Peeks 0 P Haya | Water Hood. | Algiers. | ioe talité Doris. | tox | Diadem. 
| | | . ry | | 
| | 
Length in water-line in feet ... eee] 190 235 215.25 | 214.53 | 216.25 | 214 217 218.20 | 238 218.57 | 235 251 240 340.42 240 
Breadth (extreme) in feet... coe] 56.75 | 50 |} 54.29 54 | 64.5 60 58.12 55.33 55.75 | 60 | 50 52.08 48 46.14 48 
Tonnage, builder’s measurement ove] 2642 2651 2687 2770 2736 3241 3129 2845 |3232 |3347 2651 8059 2479 3453 2489 
Mean draft of water in feet oe ae 21.08 18.71 19.83 20.12 19.66 20.25 20.90 20.79 20.58 21.07 21 21.45 20.49 | 18.83 20.54 
“Sin Bie anidabip section, | 79g | 635 }796 | 787 | 750 | 770 | 05 jer | oe] 19 | Ho | mi? | 788 | oa | 08 
oe | | 
o - wren tons of 85 cubic? logs —|so00 |s115 size (iss ss sto sao lao ase2 asa ga sz24 3857 | 8880 
| | | 
| | 
ENGINEs. 
Description oxe ese «| Hor. T. | Hor. Hor. Hor. Hor. Hor. Hor. Hor. | Hor. T. Hor. Hor. Hor. Hor. T. | Hor. T Hor. 
Number of cylinders on] 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
Diameter of cylinders, in inches o+-| = 58.11 76 70.875 | 66 71 66 64.125; 71 70.75 76.125) 76 76 =82 =78 82 
Length of stroke, in feet ese cee 8.25 8.5 3 3.5 8 3.5 3 3 8.5 8.5 3.5 3.5 4 8.5 4 
Number of revolutions per min. | 66 49 60.75 71.666| 65.83 72.66 58 62 62 57.66 55 55 53.71 55 56.33 
be ca safety-)| 99 20 20 20 20 20 20 20 20 20 20 20 20 12 20 
Nominal horse power ... ee exe} 400 | 600 500 | 500 500 500 400 500 600 600 600 600 800 700 800 
Indicated horse power .. eco e+e | 1668.5 we, 1804.1 2245.6 (2101.8 (2276.3 (1491 1889.9 (2385.3 (2518.4 [2490.1 (2392 3005 1830 2978.5 
PROPELLER. | 
Diameter, i in feet ooo ese col 17 19.33 18 18 18 18.12 17.08 18 18 18.12 | 19.33 19.42 20.08 18.08 18 
Pitch, in feet ... eee onl ae 29 20 16.5 20.16 17.79 2.54 20 23 26.08 25.79 25.5 30 28 33.42 
Length i in line of shaft... ose ou 3.33 3.5 8 | 8.75 3.22 8 3.75 3.16 3 8.25 8.39 4.20 4.75 8.57 
Immersion at bottom, in feet.. cco} 1.28 7.5 9.85) 9,67 9.83 10.92 9.79 10.33 9.42 10.83 10.33 9.5 9.75 9.92 10.42 
Number of revolutions per min. o| 66 49 60.75 17.166 | 65.83 72.66 58 62 62 57.66 | 55 55 53.71 55 56.33 
Speed of ship, in knots per hour ewe} 11.01 | 12.16 11,522; 11.479} 11533] 11.776} 11.0381| 11.3829] 11.752) 12.191| 12.074] 12.5388) 12.158] 12.5 12.003 
S of propeller eee ee} 11.068; 14.017) 11.985| 11,583] 13.096) 10.124; 12.3824) 12.231! 14.066) 14.835 | 18.993] 13.834] 15.894] 15.191! 18.568 
Slip, in knots per hour... fet al 0.058 | 1.857 | 0.463 0.104 1,563 |— 1.652 1.293 0.902 2.314 2.644 | 1.919 1.296 3.736 2.691 | 6.565 
Slip, per cent. ... eee 0.52 13.25 | 3.86 | 0.90 11.93 |—16.32 10.49 7.37 16.45 17.82 | 13.71 9.37 23.51 | 17.71 | 85.36 
Speed? x fo = indicated H. P. | 566.8 | 5385.7 | 623.2 496.4 547.4 | 552.4 724.7 620.9 474.3 589.2 | 530.1 601.6 437.8 | 695.9 | 443 
Speed? x Dy = indicated H. P. wt ee | 175.5 180.8 | 144 157.1 157.2 ose 175.3 156 167.8 167 197 | 143.4 | 262.5 | 143.4 
| 
Wind ... ees ous ont os «» |No.5to! No.4. | No. 1to] No. 4. No. 4. | No. 8 to} No. 2 to} No. 3. | No. 5. | No. 2 to} No. 2 to| No. 1 to | Little Calm. 
| No. 6 | , | No.2 No. 5. No. 3. No. 3. | No.3. | No. 2. | breeze. 
Sea ove ove eve eee ove oe | Consid. | Little exe eee eee ove ove Smooth. | Slight ove ons | Smooth. 
swell. swell. wave. 
Reference to Reports ... ss swe] ave | ne eve | eee ee ove oe ose ove ove ove ove eve ovo we 
| 
Groups of a Speed ° een 4. 
a t aa ms 2 From 11 to 13 knots. 
Subgroups of Displacement... ee eee G. 
5 Between 4000 and 8000 tons. 
. Royal Prince of * | St. Jeane " Marl- 
Name of Vessel... +! Sovere oor Wales. Anson. | Edgar. | Hero. | Howe.* | Donegal. | Shee. Revenge.| Renown. | Mersey. borough. 
| 
| | 
Length in water-line, in feet ese eee} 240.5 252 252 244.75 230.25 234.25 260 240 238 244.75 244.75 800 245.5 
Breadth (extreme), in feet eee eee ose 60 58 60.16 55.33 55.83 | 55.338) 61 55.338 | 55.33 55.383 | 55.383 | 52 61.20 
Tonnage, builder’s measurement eee eee| 3759 | 37 16 3994 | 3317 3086 | 3127 4236 3224 | 3200 3318 3318 | 3727 4000 
Mean draft of water, in feet... ese 20.54 | 20.25 20.42 | 20.16 22.42 22.70 21.62 23.16 24.25 24 | 24.33 22.57 26.25 
Area of immersed midship section, sq. ‘ft. ees} 802 | 832 800 856 977 993 949 1004 1067 1065 | 1082 917 11.89 
Displacement, in tons of 35 cubic feet.. ++-| 4023 4120 4170 = | 4190 4614 4765 | 4770 4960 5340 5446 55.20 | 5678 60.35 
ENGINES. 
Description ond ae oth aan a Hor. | Hor. Tr.| Hor. Hor. Hor. | Hor. Tr. | Hor. Tr. | Hor. Tr. Hor. | Hor. Tr.| Hor. Hor. 
Number of cylinders... ~~ aw «8 2 2 2 2 S 1-2 2 2 2 SS 2 
Diameter of cylinders, in inches ase ood 82 82 2-63 82 76 76 | ==92.5 =x? =70.75 82 =82 *92 82 
Length of stroke, in feet a a 4 4 4 38.5 35 | 4 4 3.5 4 4 4 4 
Number of revolutions, per minute... 54 59 57.4 59 54.83 56 45.75 52.5 61 54.5 56.5 57. 66 | 54.66 
Weight per sq. in. on safety-valve, in pounds... 20 20 20 20 20 20 20 20 | 20 20 20 20 20 
Nominal horse power ... ein wn «| 800 800 800 800 600 600 1000 800 600 800 800 800 800 
Indicated horse power ... eee eee eve] 2095 3504.8 38352 3582.6 2474.5 2662.1 | 2186.7 2832.3 | 2136 3028.2 3182.6 8877.8 | 3054.3 
PROPELLER. 
Diameter, in feet one F soe od 20.29 19 19.08 19 18 18 20 19 | 18 19 20 19 
Pitch, in feet... ooo ewes owe] «27.52 | 27.5 | 29.97] 97.5 | 955 | 25.5 | 28 28 21.67 | 25 29.42 | 27.25 
Length in line of shaft . ian ase nd 8.59 4.33 8.97 4.16 8.04 3.5 4.5 3.5 3.5 3.5 4.25 3.61 
Immersion at bottom, in feet eee “on esd 9.08 10 10.16 7.67 10.16 11.67 9.25 11 } 13.25 11.67 Ag 11.42 14.5 
Number of revolutions, per minute... o 54 59 57.4 59 54.8 56 45.75 52.5 | 61 54.5 56.5 57.66 54.66 
Speed of ship, in knots per hour oot eso] «19.258; 12.48 12.569} 12.984) 11.871) 11.35 11.161) 11.912) 11.199) 11.53 11.815} 12. 796 11.217 ’ 
Speed of propeller a sell Soe w+] 14.659} 16.005] 16.573] 16.005] 13.792} 14.086) 12.636] 14.500, 13.037] 13.440] 15.605! 16.728) 14.692 
Slip, in knots per hour ... ead ats eee 2.406 8.525 4.004 8.021 2.421 2.736) 1.475 2.588 1.838 1.910 8.790) 8.932 3.475 
Slip, per cent. ... eee eee 16.41 22.03 24.16 | 18.89 17.55 19.42 11.67 17.85 14.10 14.21 24.29 23.51 23.65 
Speed? x (D+ indicated horse power aa e+] 527.7 | 461.4 473.9 523.1 580.5 545.4 603.4 599.2 | 701.6 539.1 506.7 495.5 549.4 I 
Speed* x Dt§+- indicated horse power ... wee} 166.4 142.5 153.5 158.7 164.7 155.5 180.2 173.6 ia 158.6 161.9 172 153.2 ; 
I 
Wind... oes ove ose gee «| No. 2. | Light | Calm. | No.2to} Calm. | Light | No.8to| Calm. | No.1. | No. 6 to its No. 2. | No. 2 to § 
breeze. No. 3. breeze. | No. 4. No, 7. No. 3. . 
Sea eee ose ose eee ove eve eee Smooth. ove Smooth. enn Smooth. nae Smooth. | ae ove eee eee Smooth. G 
T 
Remarks... ia i “ “ nai ~ aa a . ie a : di , be ‘ oe . 
Reference to Reports 













































* Half-boiler power. 
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Taste VII.—MEN-OF-WAR (Grovr 5). 













































































Groups of a Speed ... pee ese cee one soa Between 13 and 15 knots. 
Subgroups of Displacement ... “a és ose ond a. 
Between 2000 and 4000 tons. Between 4000 and 8000 tons. 
Names of Vessels... oa ‘di ove a «| New Castle. Sutlej. Atlas. : Duncan. Ariadne. Howe. Orlando. 
Length between the i aeeaaatge eee abe oa 250 254.5 244.75 252 280 260 300 
Breadth (extreme) ... eee eee eee oes 52 51.67 55.33 58 50 61 . 52 
Tonnage os oo ose see ese ake ona 3027 3065 8317 8716 3214 4236 3727 
Mean draft of water . oe ooo ose ose ood 17.20 18.70 19.37 19.83 21.33 21.61 21.87 
Area of immersed ‘ sae wail 581 530 810 808 771 949 880 
Displacement ose eco eee eee ee ooo 2655 2760 3940 3985 4426 4770 5416 
ENGINES. 
Description ... eee eee ose ee ets +.| Horizontal. Horizontal. Horizontal. Horiz. trunk. Horizontal, Horiz. trunk. | Horiz. trunk. 
Number of cylinders eve eee eee eve eee 2 2 2 2 2 2 2 
Diameter of cylinders oe ane wit ase aad 76 66 82 ==83 82.06 92.5 92.5 
Length of stroke _... ° ove eve ose ove 3.5 3.5 4 4 3.67 4 4 
Number of revolutions, per minute . eee ove eve 60.166 70.5 60.333 55 61.6 } 57.375 50 
Weight per square inch on safety-v alve ase ose ove 20 20 20 20 20 | 20 20 
Nominal horse power ove eee eee eee eee 600 500 800 800 800 1000 1000 
Indicated horse power ose eee ove ose cos 2452.2 2323.8 3731.5 3217.5 3350.3 4523.8 3616.6 
PROPELLER. 
Description ... la eae see ese eee one ose Common, 3 blades. ste ose ose 
Diameter sab ooo ese ooo ose ond 18 18.08 19 19.08 20 20 20 
Pitch .. ° ooo eee eee ese eee ese 26 20.42 27.5 27.83 25 28 82.5 
Length ee eee eee eco ooo 8.57 8.16 4.16 8.5 3.5 4.5 4.5 
Immersion of contre at trial .. sé ase os de 8.67 5.01 8.08 8.92 10.57 9.25 10.25 
Number of revolutions « ... ooo ose son sed 60.166 70.5 60.333 55 61.6 57.875 50 
Speed of ship, in knots one hie ooo oot eco 13.287 13.067 13.022 13.289 13.087 13.565 13.001 
Speed ooo oo eee eee ose ose “as 15.431 14.198 16.366 15.000 15.191 15.847 16.029 
Slip, in knots one ese = eco ine oa 2.144 1.131 3.344 1.811 2.104 2.282 8.028 
Slip, per cent. ee os ese eee ons 13.90 7.97 20.43 11.99 13.85 14.40 18.89 
Speed* x @-+indicated horse | power tee cos ons 555.5 508.9 479.3 589.4 515.8 523.6 534.7 
Speed*® x 11#+ indicated horse power aoe ooo ee 183.3 188.9 147.6 183.3 180.3 156.4 187.4 
Wind eve ee eve eee eee oe No. 3. Calm. No. 5. Calm. No. 2. No. 3 to No. 4.| Light breeze. 
Sea ... ie ios pres “es sae poe A oe oso ° o0e an Smooth. Smooth. 
Remarks we eee ode “ae ot vr ose ove eee one eee ove ooo rh 
Taste VITI—MEN-OF-WAR OF WHICH THE QUANTITIES OF BOILERS ARE GIVEN. 
Grove 5. Group 2, Group 3. 
: ia 
St. George. Colossus, ; Chesapeake. Bullfinch. el Lee. Leven. Algerine. 
Length in feet .. ove eco eco ooo oss 206.5 194.33 207 106 244.75 125 125 125 
Breadth in feet... a > a 4 ee 55.46 56,42 50 22 55.33 23 23 23 
Mean draft of water, in feet ose 24.85 12.32 21.93 6.75 23.67 8.08 8.25 8,12 
Area of immersed — in’ caquare feet éou 1012.4 911 758 132 1050 150.5 154.5 15L5 
Displacement, in tons . ‘ ove ove 4559 3785 3402 266 5320 367 378 370 
ENGINES. 
Description ... * ove ove oe Horizontal. Hor, Trunk. Horizontal. H. P. doub. trunk.} H. doub, acting. Hor. H. Pr. Hor. H., P. Hor. H, P. 
Number of cylinders .. oe oop ere eos 2 2 2 2 2 2 2 2 
Diameter of cylinders, in inches ... aie od 71 58.25 64 22.92 89.5 & 36 18 18 18 
Length of stroke, in feet... os eae acl 3 3.25 3 1 4 15 15 1.5 
Number of revolutions, per minute one ooo 46 53 a 194 43.5 154 156 158 
Speed of piston, in feet per minute . es 276 344.5 am 388 342 462 468 474 
Nominal horse power . - ove tes 500 400 400 60 800 80 80 80 
Indicated horse power - eee oe iad 1123 1020 897 241.48 1429 303.6 299.5 292.9 
Pressure of steam in boiler, ‘in TD. 2.0 eve ‘ed 17 20 % 60 20 60 60 60 
Pressure in cylinder, in Ib. ... eee _ wad 16.5 18.7 on 36.02 12.83 42.6 41.5 40.2 
Pressure from vacuum, in Ib. ce eee oon 12 10.35 2 ° 8.88 oe 
Total weight of engines, in tons ... wees ie 115 70 93 6.25 163 6.5 6.05 6.05 
PROPELLER. 
Description ole fais aa ans — se as oa — “i oe pis 
Diameter ose ove ose ose ove eos 18 17.12 17 19 6.5 6.5 6.5 
Pitch . os coe eco eee 20 18.46 22.5 4 57 28 7.67 7.67 7.67 
Length i in line of shaft oni ees wii one 3 2.89 3 1.06 3.5 ° +e *- 
Number of blades... 2 2 2 2 2 2 2 2 
Depth of immersion from topot bi blade to surface 
of water a, a 5.46 5.22 2.79 0.08 1.83 0.61 1.20 0.87 
Boss, in feet .., ose ooo ove ove ded 3.75 x 1.83 3.26 x 2 3x1L75 } aie - 3.5x2 1.16 x.75 1.16 x.75 1.16 x 0.75 
Weight of screw, intons ...0 0... se see 6.6 6.95 6.55 10.75 0.612 0.612 0.612 
Speed of ship, in knots per hour ... _ 4.5 6 7.2 & oe 9.145 9.270 9.270 9.30 
Number of revolutions of propeller, per hour ons ee ee ee 194 43.5 154 156 158 
| 
BorLers. 
Description .., ose oe ¢0e ose ote Tubular. Tubular. Tubular. Cyl. tubular. Com. tubular. Cyl, tubular. CyL tubular, Cyl tubular. 
NS Olas, * Gat eek! ate on 15.5 12 08 13.08 13.67 13.67 16.25 16.25 16.25 
Breadth, in feet eT ee ot 11.33 11.75 11.5 4.33 11.25 4.67 4.67 4.67 
MD ss Nik: pak. see, 000 ome 11.08 11.67 11.5 ¥ 13 i ee + 
Steam-room, incubic feet ... 0... ses nes 1996 1288 1568 127 # 3562 131 sl 131 
Water-room, in cubic feet .., oso ove ove 2170 1680 2100 360.5 3780 446 446 446 
Number of furnaces .., ee ae 20 12 16 3 24 3 3 3 
Grate surface, in square feet ‘ad ‘ion sad 337.5 253 277 33.75 544 33 33 33 
Total heating surface, in square feet an ose 9449.5 6644 7387 ss 25 14,854 1517 1517 1517 
Number of boilers... Seals Prats. Sel oes 4 4 4 6 3 3 
Weight of boilers, total, in tons aes ose ose 128 90 112 135 5 179.8 14.25 14.25 14.25 
Weight of water in boilers, in tons ae ail a ee a 10.3 108 12.75 12.75 12.75 
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Taste VIII. (continued). 












































Grovr 3 Group 4, Group 6. 
Slaney. Marlborough. Flying Fish. Renown. Diadem, Doris. Orlando. Mersey. 
Length in feet... «sso = nen tee wee 125 245.5 200 244.75 240 240 300 300 
Breadth in feet ose oe ose ooo ose 23 61.20 30.33 55.33 . 48 48 52 52 
Mean draft of water, in fect eco ooo 8.08 26.24 11.42 23.67 20.67 20.49 21.79 21.57 
Area of in square feet 150.5 1169 226 1050 768 732 876 865 
Displacement, in tons aoe oo 8 wee ° 367 6035 1033 5320 3918 3716 5456 5308 
Enorvgs. , , 

Description ... as eco ose Hor. H. P. Horizontal. Horizontal. H. doub, acting. Horizontal. H, doub. acting. H. doub. acting. | H. doub. acting. 
Number of cylinders ... dn eve ose eos 2 2 2 2 2 
Di ter of cylinderg, in inches .., eee ooo 18 82 _. = 36 < sao 36 100 ? 38 7 
Length of stroke, in feet ... eee oso oot 15 4 2.2 
Number of revolutions, per minute ° 155 54.66 79 54.5 55.25 53.71 53 55.25 
ae of piston in feet per minute and 465 437.33 355.4 436 442 429.68 424 442 

ominal horse power eco eve ose one 80 800 350 800 800 800 1000 1000 
Indicated horse power eco ese eco ao 299.8 3054.26 1049.68 2754.64 2685.04 3009.03 3992 4044 
Pressure of steam in boiler, in Ib.... eee on 60 20 19.5 20 18.5 20.6 19.67 20 
Pressure in cylinder, in Ib. ... ose eco , 418 21.82 18.44 19.74 18.98 21.88 22 22.71 
Pressure from vacuum, in Ib. ae a 9.7 6.86 9.9 9.39 10 9.87 10.09 
Total weight of engines, in tons ... 6.05 160 49 163 160 162 194 200 

PROPELLER. 
Description ove on is Maudsley. Common. oe Griffiths, Griffiths. 
Diameter eee oe oe 6.5 19 13.16 19 18 20.08 20 20 
Pitch ewes a Ser ae 7.67 27.25 19.96 28 13.08 30 29.75 29.42 
Length in line of shaft... oso eee eos ee 3.61 3.01 3.5 . 4.20 4.5 4.25 
— of 4 “ ese ovine —_ eos 2 2 2 2 2 2 2 
of immersion from top o © to surface 

a oe eco we ose eee ose 1.04 4.75 0.08 1.83 1.35] 0.29 ee 0.16 
Boss, infeet .. a 1.16 x 0.75 3.83 x 2 3x15 3.5x2 3.75 x5 3.67x5 3.83 x 2.25 Pe 
Weight of screw intons .... ose 0.612 12 3.85 10.75 10.208 11.38 12 13 
8 of ship, in knots, per hour .., ove os 9.350 11.217 11.536 11.43 11.899 12.158 13.16 13.290 

umber of revolutions of propeller, per hour .., 155 54.66 79 54.5 55.25 53.71 53 55.25 

Borers. 

ee Cyl tubular. Com. tubular. | Highand lowtub,| Com. tubular. Com. tubular, Com. tubular. Com. tubular. Com. tubular. 
Length, in feet... ose ove ove ove eee 16.25 13.92 10.25 13.67 13.83 13.65 14.42 14.57 
Breadth, lu feet eco eee eee ove eee 4.61 11.75 10 11.20 11.61 11.25 12.25 1L5 
Height, in feet... oon ove da coo wee a 13.33 ll 13 12.57 11:75 1.83 12.08 
Steam-room, in cubic feet .., ove 131 2700.8 1528 3562 2454.4 2263 6 263.7 
Water-room, in cubic feet .., 9 4. ase aes 446 3920 1365 3780 3920 4620 5740 136 
Number of furnaces ... ese eee ose exe 3 24 18 24 24 24 32 32 
Grate surface, in square feet on a 33 544 247 544 544 688 720 
Total heeting surface, in square fee 1517 15, 166.8 7005 14,854 15,166.8 14,749 19,431 18,881 
Number of boilers... ese eco eee 3 6 6 6 6 6 8 8 
Weight of boilers, total, intons ... ove 14.25 21L8 76,6 179.8 192.25 172 228 263.7 
Weight of water in boilers, in tons 12.75 112 39 108 i 132 164 136 





ON CERTAIN NEW PROCESSES IN 
PHOTOGRAPHY.* 
By J. Spruuzr, F.C.S. 


I AVE the pleasure of submitting to the notice of the 
section several interesting results and improvements in 
photography, based, it may be said, on the chemistry of 
gelatine. The processes to which I refer are the various 
modifications of the Woodbury type, including the new 
method of micro-photo-sculpture, the art of photo-lithogra- 
phy, as practised in the Royal Arsenal at Woolwich, and 
some illustrations of the use of gelatine or albumen, on a 
foundation of silk, satin, or cambric, the work of Mr. H. B. 
Pritchard, of the War Department. The Hon. H. Fox 
Talbot was one of the first to describe and make a practical 
use of the action of light upon a mixture of gelatine and a 
soluble bichromate, and after him Colonel Sir Henry James, 
Mr. Swan, of Newcastle, and Mr. Woodbury, of Manchester, 
have applied the same chemical principle in new directions. 
It is known that the chemical rays of light have the effect 
of rendering insoluble gelatine to which a bichromate has 
been added. It would appear that this oxidising salt 
hardens the animal substance, by forming with it a combina- 
tion of chromic oxide. In proof of this view, it may be 
stated that Mr. Swan has lately devised a mode of working, 
in which a minute quantity of chrome alum or sulphate of 
chromium is used instead of the red chromate, and it is found 
that when dried this mixture is not again affected by water. 
The carbon prints of Mr. Swan, which were exhibited and 
so much admired last year at Nottingham, are illustrations 
of the use of a chromate in conjunction with gelatine and 
pigments. Mr. Woodbury’s process is also based on the 
nsolubility of the chromo-gelatine after exposure to light, 
and upon the subsequent action of water upon a sensitive 
film, which has been in different degrees influenced by in- 
solation under an ordinary photographic negative. The 
depths of tint in the original are represented by variations 
in the thickness of the film of gelatine left unacted upon by 
water, and thus dried may then be used as a matrix to produce 
corresponding series of depressions upon a surface of lead or 
type metal by the aid of a powerful hydraulic press. The 
blocks so produced serve for printing offa great number of 
proofs when they are liberally “inked” with warm gelatine, 
highly charged with Frankfort black or other suitable 
pigment, and pressed down upon a smocth sheet of paper until 
the excess of ink is forced out on all four sides of the block 
and so removed from the space constitu-ing the area of the 
picture, which, when set, is, lastly, protected with a varnish 
of collodion. (Specimens of the Woodbury type were ex- 
hibited.) A glass plate may be used instead of paper to receive 
the ink, and this, backed with another (opal) glass, gives an 
excellent result, suitable for a variety of ornamental purposes. 
(Specimen shown.) Mr. Woodbury has lately perfected a 
modification of his process, which is applicable to the re- 
presentation in high relief of microscopic objects. The 
method consists in spreading a warm solution of gelatine, 
containing a little sugar and bromate of potash, over a glass 
plate previously coated with collodion. The film sets on 


* Paper read before the British Association at Dundee. 

















cooling, and is then placed in contact with an ordinary 
photographic negative of the microscopic objects to be de- 
lineated, exposed to light, submitted as before to the action 
of water, and the soluble portions washed away. When the 
surface moisture has evaporated, a mixture of plaster of 
paris, containing a small proportion of alum, is poured over 
the relief to the thickness of half-an-inch, and left to set. 
When dry it will be found, owing to the alum in the plaster 
hardening the surface of the gelatine directly on coming in 
contact therewith, to leave the gelatine easily, without any 
fear of adhesion. To give a finished appearance to the re- 
sulting casts, this intaglio, when dry, may be placed ina 
lathe, and a suitable border twined on it, which will be re- 
presented in the resulting proofs by a raised border, similar 
to what is seen on medallions or plaster casts. The name 
of the object may also be neatly engraved on the intaglio, 
to appear in raised characters on the reliefs. This intaglio 
should then be well waxed to fill up the pores, and is ready 
for taking any number of impressions in plaster; or a 
better plan is to take one in plaster, and, having smoothed 
away any defects, to mould a reverse in sulphur, which will 
give a greater number of fine impressions. (Specimens ex- 
hibited.) Great progress has been made during the last 
year in perfecting the details of photo-lithography, and the 
results which I now exhibit are illustrations of the practical 
use of this art as a means of procuring on a reduced scale 
printed reproductions of the large series of lithographs 
issued for the use of the British army by the Royal Carriage 
Department. Negatives of the required size are taken in 
the first instance by the collodion process, this service being 
performed in the photographic establishment of the War 
Department at Woolwich under my supervision. The 
pictures are then copied upon a sensitive surface, prepared 
by floating a sheet of bank post paper upon warm chromo- 
gelatine solution, made as follows : 

I. Gelatine, 3 oz.; hot water, 40 oz. 

II. Bichromate of potash, 2 oz. ; hot water, 10 oz. 

The two solutions are mixed together, and should then be 
kept from the light. The prepared side of the paper is, 
when dry, laid against the negative, and for a short time is 
exposed to light. It is then greased all over by spreading 
a thin layer of “litho-retransfer ink” upon stone, and 
passing it through a lithographic press, and the whole sur- 
face is in the next place submitted to the action of warm 
water thickened with gum. The ink resting upon the un- 
exposed portions of the print is thus removed, the gelatine 
in these parts still remaining perfectly soluble, and the paper 
is washed with dilute gum water, using a sponge to assist in 
detaching the loosened layer of ink, and finally washed with 
warm water alone. This sheet of paper is an accurate tran- 
script in lithog®phic ink of the original photograph. All 
the lines should be clear and sharp, and there will be no 
difficulty in transferring to stone and printing off any re- 
quired number of impressions by following the details of the 
ordinary lithographic process. The cost of production is 
very trifling, and a large number of prints, both plain and 
coloured, have been executed in this manner by Mr. Henry 
Butter, of the Royal Carriage Department. I have, lastly, 
to show a few specimens of photograph printing upon silk, 
satin, and cambric, the work of Mr. H. B. Pritchard, of the 





War Department. He produces them by salting the fabrics 
with the following solution : Common salt, 5 grammes ; water, 
500 cubic centimetres; albumen, the whites of four eggs. 
The air-dried fabric is then sensitised, printed, and fixed, in 
the ordinary manner, but with as little delay as possible. This 
method furnishes a means of reproducing photographs upon 
a stronger and more flexible basis than paper, and is parti- 
cularly applicable to diagram purposes, architectural plans, 
and we have used it in the Royal Arsenal for preparing 
sketches and illustrated descriptions for military instruction 
and use in the field. 


INDICATED HORSE POWER. 
To THE Eprror oF ENGINEERING. 

Srr,—Mr. Moorsom’s solution of the problem of finding cut 
the speed of piston is exceedingly clear and satisfactory, and I 
am much obliged for the trouble which he has taken; there is, 
however, yet wanted some plan of integrating the speeds at the 
different points of the stroke in connexion with the pressures at 
those points, and I trust that Mr. Moorsom will be good enough 
to do this also. At the present time, interests of the greatest 
importance connected especially with steamships are dependent 
on the right understanding of -the difference between real and 
nominal horse power; and I think I have shown that the power 
developed in the cylinder when the engine is working expansively 
is less by from 6 to 10 cent. than is given by the usual 
method of calculating indicator cards. It is probably of less 
importance to ascertain the inaccuracy exactly than just to keep 
in mind the fact. If you calculate the power by multiplying 
the “yo 4 pressure shown on one card by the average speed of 
piston, only two shapes of card will give a strictly accurate 
result, viz., a perfect triangle and a perfect rectangle, or a figure 
which is based on ‘these forms in a symmetrical way. In all 
cards with concave lines, as in expansion cards, the result 
attained by the usual method. of calculating indicated horse 
power will be too high, whereas cards with conves lines (say a 
card where steam is cut off at three-fourths) will give too low a 
result. Your obedient Servant, 

Newcastle, September 13, 1867. J. W. R. 


Rartway Sratistics.—The statistics of the railways in the 
United Kingdom show how large is the capital now invested in 
that description of property, and the — extent of per- 
sonal interest in the financial condition of railway companies. 
At the end of 1865 the total of the capital paid up in shares and 
loans was returned as 455 millions, an increase of nearly 200 
millions upon the capital since 1852. The capital in 1865, for 
lines in England and Wales, amounted to 380 millions; for 
lines in Scotland 50 millions, and for lines in Ireland 25} millions. 
The length of lines opened in the United Kingdom at the end of 
1865 was 13,289 miles, an increase of 6000 miles upon the 
length of lines in 1852. In 1865 there were 9251 miles of rail- 
way in England and Wales, 2200 in Scotland, and 1838 miles 
in Ireland. These figures refer to both double and single lines, 
but the proportion of single lines was about one-third of the 
total length in England and Wales, rather more than one-half 
in Scotland, and nearly three-fourths in Ireland. The total of 
the traffic receipts in the United Kingdom has increased from 
15} millions in ta52 to 35$ millions in 1865; of the latter 
amount 18} millions were net receipts. It is satisfactory when 
so much distrust of railway investments prevails, to find that 
in 1865 the net — show an average oy a “~ we 
4 cent upon the aggregate paid-up capital for lines 
Eneland, mh oy per cent. for thes in d, and 34 per 














cent. for lines in Ireland. 
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We have in a previous article noticed the originality of de- 
sign and the excellence of workmanship which characterise the 
wood-working machines of Mr. Whitney, in the American de- 
partment of the Paris Exhibition, and a few weeks ago we de- 
scribed and illustrated Mr. Whitney’s machine for turning small 
ornamental pillars, whilst we now represent on the present page 
and page 284 the three other machines exhibited by this maker, 
all equally well worthy of notice. Figs. 1 and 2 represent Mr. 
Whitney's machine for planing wood. This tool is designed for 
planing one surface of the wood only, by means of a revolving 
cutter, shown in section at f, Fig.1. ‘This cutter is provided 
with two continuous straight blades as knives, one ‘set against 
a counter blade, like the finishing cutter of a joiner’s plane. 
The spindle carrying the cutter is held on bearings fixed to the 
framework of the machine itself, and does not allow of any 
movement in a vertical direction, like the spindle of most other 
wood-planing machines. The difference of thickness to be planed 
is, in this machine, allowed for by a provision for raising and 
lowering the table or bed upon which the timber is placed. This 
bed, 7, is, as shown in Fig. 1, placed upon an inclined plane, m, 
of which it forms the counterpart, and upon which it slides lon- 
gitudinally, when moved by means of the screw, m4, and nut, m2. 
The movement of the table, /, forward and backward upon the 
inclined plane, m, causes the horizontal plane, which forms the 
top of the table, to rise or fall in a corresponding proportion, and 
the whole is geared so that one revolution of the hand wheel and 

screw, m4, will raise or lower the top of the table vertically 4 in. 
Mr. Whitney prefers the adjustment of the table to that of the 
spindle, as adopted by most other machine makers, because he 
is thereby enabled to secure the bearings of his cutter-spindle 
more firmly to the framework of the machine, and thus avoids 
the principal source of vibration in the action of his machine. 
Mr. Whitney is careful to arrange all his gearing so as to ob- 
tain no vertical strain upon his rolls from the gearing in either 
direction ; there is, of course, equal danger in a tendency of the 
gearing to lift the rollers, as, in a pressure downwards upon the 
work, as in either case the inequalities of grain or structure in 
the wood produce an irregular effect upon the rolls, and the re- 
sult is the production of a more or less undulating or uneven 
surface. Another important point about Mr. Whitney’s planing 
machine is the manner in which the feed rollers are geared, for 
the purpose of effectively avoiding any accumulation of pitch 
and other gummy substances upon the surface of the feed 
rollers. The wood and shavings, after being fresh cut by the 
revolving planer, have the tendency to cause a quantity of such 
gummy substances to adhere to the surface of the rollers, and 
to accumulate upon the latter so as to cause indentations in the 
planed surface, in consequence of the irregular and vibrating 
movement of the whole, and the irregularity of the roller surface 
itself. Mr. Whitney avoids this effect by giving to the surfaces 
of the feed rollers in front of the revolving planes, and to those 
behind the latter, a slightly different speed of motion, so as to 
effect a constant slipping of the back rolls upon the surface of 
the wood. This stopping or rubbing action very effectively pre- 
vents any irregular accumulation of adhesive matter, and very 
completely prevents the consequences observed to take place 
without this precaution. Mr. Whitney patented this mode of 
gearing the feed rolls of a wood-planing tnachine a few months 


0. 

Figs. 3, 4, and 5 (page 854) represent a novel machine con- 
structed by Mr. Whitney as a supplement to his planing ma- 
chine, for fine and highly finished work. It isa scraper, for 
clearing off trom the planed surface of the wood the last and 
finest irregularities and roughness left by the cutting edges of 
the planing machine. This effect is produced by the action of a 
scraper blade, shown in detail in Figs. 9 and 10. The edge of 
the scraper, , is got up simply by raising a burr upon the blade 
by means of a burnisher, and the whole is set so as to allow only 
this burr to project over the surface of the guide iron, r+, and 
of the back stay, r!. The wood is traversed across the scraper 
by means of two pairs of feed rollers, 9, 91, 92, 93, Fige. 3 and 4. 

The feed rollers are adjustable vertically, by means of four screw 
spindles, u', u!, all geared together and worked from one band 
wheel, u?. The thickness of the material being in this manner 
provided for, it is still necessary to allow for any slight variations 


and irregularities. This is done by giving to the scraper itself 


the possibility of yielding and adjusting its position within a 
The scraper is mounted upon a support, », 


simited degree. 
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Fig. 9, and this again is fixed upon a lever, v', Fig. 4, which bears 
against an adjustable spring, v. The support, v, allows the 
scraper to place itself in any slightly inclined position that may 
be pasebed to accommodate the irregularities of the board in 
any given section, and the lever and spring. v', v%, allow of the 
scraper being raised or lowered, according to the requirements 
of the different successive sections of the board a through 
this machine. The work produced by this tool is remarkably 
smooth and good, and surpasses in its appearance all that we 
have been as yet accustomed to see produced by wood-planing 
machinery. 

Figs. 6, 7, and 8 represent Mr. Whitney’s circular-saw bench. 
This machine carries two different circular saws, f'and g, mounted 
on a double armed bearing, /,which is turned round a fixed spindle, 

J, by means of a worm and worm wheel, / m, worked from a 
handle at the side of the machine framing, a. The rotating 
movement of the fixed spindle, 7, causes either of the circular 
saws to rise or fall in the narrow slot of the table through 
which the saw projects, and a still further movement will cause 
the saw at the top to disappear entirely, and to change places 
with the other saw, which will then come up through the slot, and 
allows of beings set to any required height in the same manner as 
tre other saw. Both saws rotate in the same direction, and they 
are driven from a belt, m, having its driving pulley below the 
table; but only that one of the two pulleys and saw spindles 
which stands above is in contact with the belt at one time, so that 
only one of the saws is in rotation white working, and the other 
below the table is at rest until it is brought up in its turn when 
wanted. The object of fitting up two saws is to provide for the 
different requirements of the wood, when cut parallel with the 
grain or across the latter. The two saws, accordingly, have 
teeth of different size and shape, one being adapted for parallel 
and the other for cross grain. The feed motion for the wood in 
a straight line is obtained through that part of the table which 
carries it. This table is mounted upon a slide, 5! 52, and can be 
traversed horizontally in a straight line. A set of adjustable 
gauges and guides make this ine very lete and useful 
for a variety of work, all of which it finishes with great nicety 
and accuracy. There is a circular gauge for cutting the work 
to - required angle across its end, as shown in plan at p p. 
Another guide for gauging ;the width of long, parallel, or taper 
pieces is shown in plan at w q, and this is adjustable also cation. 
as shown in Fig. 8, at r s, 80 as to cut a bevilled side of a paraliel 
piece. Furnished with all these adjustable guides and tem- 
plates, and finished with nicety and accuracy, as this machine 
is, it allows of the production of unusually neat and delicate 
work, and recommends itself as a model for very general imita- 
tion in England and on the European continent. We have once 
before observed that European makers of wood-working ma- 
chinery are indebted to Mr. Whitney for a useful lesson on this 
present occasion, and we believe that our readers, on inspecting 
the drawings of the tools just described, and of that represented 
in our previous number, will agree with us in this opinion. 











Mrat TRANSPORT IN THE UNITED STaTES.—A company, 
which proposes to transport to the New York market fresh meat 
from the Western States, has just submitted for public examina- 
tion a model of the wagons which it intends to employ in order 
to attain this object. The points of the Western States nearest 
to New York are at a distance of 300 to 375 miles from that 
city; and the company will collect meat for conveyance over 
distances of 600 and even 750 miles. One of the wagons shown 
had brought meat from Newark, in Ohio, a distance of 750 
miles. The meat had been four days en route during warm 
weather; but when it arrived it was in excellent condition. 
The wagons are lined with a thickness of 3 in. of cork intended 
to absorb humidity, and prevent contact with the atmosphere. 
This is placed between an outer chest and an inner chest, and 
with the help of ice and a continued current of fresh air, the 
desired object is said to be effectually obtained. The wagon 
exhibited was capable of receiving the flesh of six beasts and 
122 sheep. 

Tre BomBay Anp Baropa Ramway.—About 120 ft. of 
the embankment of the southern extremity of the bridge over 
the Nerbudda river on the Bombay and Baroda Railway has 
been washed away by a flood.. The country south of the Ner- 
budda is flooded for miles. The line of telegraph has been washed 
away for a distance of four miles. 











ON IRON AND STEEL IN THE PARIS 
EXHIBITION .* 


By Mr. Ferprnanp Koun. 


In the discussion which followed Mr. Fernie’s interesting 

paper on “Iron and Steel in the Paris Exhibition,” the 
president of this section did me the honour to address to me a 
question about the processes now followed in this country and 
abroad in manufacturing steel castings and castings of 
malleable iron, Considering the importance of this subject, 
and the great variety of such processes now in existence 
and in practice, I did not, at that moment, think myself 
sufficiently prepared to address this section, but I proposed 
to draw up a few notes on that subject and upon some others 
closely connected with it. Having done so in the short 
space of time afforded me, and almost entirely from memory, 
I do not venture to bring this communication forward in 
the form of a complete paper, but I present it as an ad- 
dition to the valuable paper read by Mr. Fernie a few days 
ago. . 
The collection of iron and steel at the Paris Exhibition 
is one of the most complete and instructive representations 
of the present state of iron metallurgy in all its branches 
which could have been brought together at any one spot 
under any circumstances. The rapid progress which the 
science and practice of iron and steel manufacture have 
made during the last few years, and the state of transition 
into which the whole iron industry of the world has been 
placed in consequence of these great and sweeping innova- 
tions, are the natural causes which made the display of iron 
and steel on this occasion more than usually desirable to ex- 
hibitors and attractive to the professional visitors. 

I commence with the main cause of the great industrial 
revolution which we now witness, an invention with which 
the British Association has a historical connexion, viz., the 
Bessemer process. The importance and extent which the 
Bessemer process has acquired during the eleven years of its 
existence I cannot better illustrate than by quoting an 
approximate estimate of the present rate of production of 
Bessemer steel and of the productive power of the existing 
Bessemer steel plant in the different countries. My quota- 
tion is from a report made to the Austrian Government by 
Professor Tunner, one of the greatest authorities on metal- 
lurgy on the Continent, and one of the jurors in the iron and 
steel department at the Paris Exhibition. According to 
Professor Tunner’s estimate, there are now in England 
fifty-two converters in operation, capable of producing, col- 
lectively, 6000 tons of steel per week. Prussia has 24 con- 
verters, with a capability of make equal to 1460 tons ; 
France, with 12 converters in operation, can produce 880 
tons; in Austria, 14 vessels can turn out 650 tons; and 
Sweden, with 15 vessels, has a productive capability of 530 
tons per week. There are two converters at Seraing, in 
Belgium, and two more in Italy, also one or two in Russia, 
making the total power of production now available for 
Bessemer steel making in Europe equal to about 475,000 
tons per annum. To this we must add America, with at 
least 50,000 tons, giving a total exceeding half a million 
tons of steel. The actual production of this present year 
does not of course come up to this figure ; but it is, in all pro- 
bability, considerably above 200,000 tons. In this estimate 
we find England’s power of production fully twice as great 
as that of the rest of the world put together, and its actual 
manufacture of steel follows very nearly the same proportion. 
English Bessemer steel is not very well represented at Paris, 
but that purely accidental circumstance cannot mislead the 
judgment of anybody who is at all acquainted with the 
standing of this article in the markets of the world, with 
the quality of steel now turned out by the Bessemer steel 
works of this country, and with the extent of the trade dong 
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by them. The finest specimens of Bessemer steel exhibited 
at Paris are those made at Neuberg Works, in Austria, and 
at Fagersta, in Sweden. In both these works the raw 
materials consist of the purest ores known in Europe. The 
ores are smelted with charcoal, and the liquid iron is run 
from the blast; furnaces direct into the converters; no 
spiegeleisen is required, but simply a small quantity of 
liquid iron from the same furnaces is used for adding the 
requisite carbon after complete decarburisation of each 
charge. . In these localities, the Bessemer process exists in 
that ideal form ‘im which it was first imagined by its 
inventor, but which Mr. Bessemer himself has been obliged 
to modify in order to make it suit the inferior qualities of 
ore existing in this country. That he has been eminently 
successful in this respect may be inferred from the fact that 
English hematite iron is exported in large quantities to the 
Continent, and used by steel-makers in France and in Ger- 
many in preference to the iron made in their own respec- 
tive localities. I must confine myself to these general re- 
marks upon the Bessemer steel in the Paris Exhibition, but 
I have given numerous and detailed accounts of the principal 
exhibits in the columns of ENGIncERING, vols, iii. and iv. 

I now come to those much-admired steel castings of 
Rhenish Prussia which raise so much interest and curiosity, 
both by their extraordinary sizes and qualities, and by the 
secrecy and mystification which surrounds their manufacture. 
Prussia is a country practically without any patent laws. 
Inventors therefore are at war with society there, and that 
war manifests itself ky the elosed doors of all great indus. 
trial establishments, and by an amount of jealousy with re- 
gard to technical information which is entirely unknown in 
any other place. This explains the position of those cele- 
brated steel-makers, like F. Krupp, the Bochum Company, 
and} some others, who have succeeded in making im- 
portant improvements in steel manufacture, and are now 
obliged in self-defence to protect their mental property 
from piracy in this barbaric manner. I have already stated 
it as a suggestion that the steel castings of the Bochum 
Works may have been produced by running into the moulds 
a metal which contains more carbon than steel, and is, 
in fact, cast iron, and by subjecting the finished casting to a 
subsequent process of decarbonisation. There are many 
other steel-makers who make use of a similar process for 
obtaining sound malleable castings of great strength. The 
process of making malleable cast iron long practised in 
England consisted in surrounding the cast iron with a 
quantity of pure iron ore, or oxide of iron, and exposing it 
te a high temperature for a length of time which was pro- 
portionate to the thickness of the mass of cast iron. By 
this process of cementation carbon was removed from the 
metal, and combined with the oxygen contained in the 
ore. This process is necessarily imperfect, since carbon is not 
the only impurity contained in cast iron, and the majority of 
the other elements is left inthe mass. It has been therefore, 
ound necessary to use exclusively charcoal iron made with 
cold blast for this process, since this material contains less im- 
purities and a smaller percentage of silicium than coke iron. 

An improvement upon this process is that now practised 
by Messrs. McHaffie, Forsyth and Co., in Glasgow. This 
I understand to consist in melting hematite iron in a cupola 
with some addition, the composition of which is kept a 
secret. The iron, when cast, is very hard, white, and brittle, 
but after decarburisation it very much resembles cast steel 
in all its properties. According to this description of the 
process, I should suppose that the admixture in the cupola 
may principally consist of an oxide of manganese, which 
would deprive the iron of a part of its silicium, and thereby 
make it more suitable for being converted into steel by 
cementation. Still it remains doubtful whether any amount 
of admixtures will sufficiently purify the iron in the cupola 
for producing good steel by cementation, and the inferior 
tenacity of that material, to which Professor Rankine re- 
ferred a few days ago, seems to be due to this cause. One 
of the most scientific methods of producing steel castings is 
that invented by M. Pierre Martin, of Sireuil, in France. 
M. Martin melts pig iron of a good quality, such as is used 
in the Bessemer process, in a Siemens furnace. He works 
at a very high temperature, and, by the action of a slightly 
oxidising flame upon the curface of the iron, succeeds in 
removing the silicon and other impurities from the iron, 
leaving only an excess of carbon in the liquid mass. This 
is then tapped from the furnace and cast. The castings, 
after being sufficiently cooled, are placed in another Siemons 
furnace, having a lower temperature and a flame slightly 
overcharged with gas. This flame effects the process of 
cementation in avery perfect and uniform manner, the 
carbon of the iron being taken up by a part of the carbonic 
acid contained in the flame. As the process continues, the 
temperature of the furnace is raised, the flame being always 
maintained in its neutral character to prevent oxidation cf 
the surface of the metal by the action of free oxygen. 
After a certain time, which depends on the thickness of the 
article operated upon, the process.of cementation is com- 
pleted, and the casting converted into steel. M, Martin 
has exhibited some very fine castings of that kind at Paris, 
and his process attracts a great deal of attention on the 
part of steel-makers. Messrs, Emile and Piérre Martin 
have also introduced another new steel process, which is 
now making rapid progress in France under the name of 
the Martin process. This consists in melting pig iron in the 
Siemens furnace, as described before, and in adding to the 
molten mass a suitable proportion of wrought iron, steel or 
pure iron ore, a process patented and described long before 





this by several inventors, but never as yet practically and 
successfully carried out. The Martin process, as far as is 
known at present, is a practical success. It has been re- 
cently introduced in several of the largest establishments in 
France—the Creusot works amongst these—and it is work- 
ing to satisfaction everywhere. The principal advantage of 
this process consists in the facility which it affords for using 
up old iron and converting it into steel. 

I have only to mention one more new process for making 
steel represented in Paris. This is a recent invention made 
by Mr. Siemens, and consists in making steel direct from the 
ore in a regenerative gas furnace. Mr. Siemens has ex- 
hibited a model of his proposed furnace, and a small piece 
of steel made by his new process, showing that his experi- 
ments have been so far successful. 

In concluding these notes I wish to make a few remarks 
upon that vague notion now existing it this country, that 
the superiority and predominance of British iron manufac- 
ture had ceased to exist, or was threatened to be overthrown 
in the future by Continental competition. There are 
certainly no indications of such a state of things in the 
Paris Exhibition... If we look at the elements upon which 
all iron industry is based, we find British coal, although 
rising in price, still cheaper and better than that of most 
other countries, we find British hematite and other ores of 
similar purity abundant in this country, in close proximity 
to the great coal districts, while the French are importing 
iron ores from Elba, Sardinia, and even from Africa, and the 
Swedes and Austrians, who have good ores, are restricted to 
use charcoal as their fuel. With regard to the better 
qualities of iron, this country has, therefore, an advan- 
tage over all other iron manufacturing localities in the 
first cost of materials, which cannot fail to secure its 
superiority for sometime to come. Equally so are the districts 
which produce the cheapest kinds of iron capable of hold- 
ing their position in the markets of the world against any- 
thing that has been produced on the Continent, or shown in 
this Exhibition. From the finest Styrian Bessemer steel 
down to the cheapest rolled iron made in the Saar district 
of Prussia, or in Belgian ironworks, there is nothing which 
can compete with British iron in the long run. Krupp’s 
steel is the only article, perhaps, that makes an exception ; 
but this has been so for a long time past, and it is, therefore, 
no more likely now to interfere with the general superiority 
of British iron manufactures than it did many years ago. 

Having yesterday heard the very valuable and interesting 
report presented to this section by Dr. Fairbairn, I desire to 
add a few remarks with regard to some tests of iron and 
steel which I have noticed in the Paris Exhibition. There 
are many fractured steel bars of varying degrees of hardness 
exhibited by different parties, and in all these a striking re- 
semblance presents itself with regard to the appearance of 
the lines of rupture. The fibres in tension break in a straight 
line, while in that portion of the bar where the fibres are 
compressed, a wedge-shaped piece (Fig. 1) is forced out. 
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The shape of this wedge, and the relative position of the 
point where its two sides meet, and which point seems to 
represent the neutral fibre of the bar, appears in all speci- 
mens to be strictly dependent upon the degree of hardness 
of the steel. The tests in which this is most prominently 
shown are those made by Mr. David Kirkaldy for the 
Fagersta Works, in Sweden; and these are all the more in- 
structive, since the exact chemical analysis—so far as con- 
tents of carbon are concerned—is given ‘with each specimen. 
It is clearly visible that the point representing the neutral 
fibre lies nearer to the line, a 6 (or top flange), in the harder 
specimens, and it descends towards the line, cd (or bottom 
flange), in the specimens of a softer kind, until at last, in 
the softest specimens, the wedge disappears altogether, since 
they double up without fracture. This seems to indicate a 
varying proportion of tensile and compressive strength in 
steel of different degrees of hardness, which will be best illus- 
trated by a kind of diagram (see Fig. 2). Suppose the datum 
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line, A B, to be graduated in the divisions corresponding to de- 
creasing percentage of carbon in the steel, and the line, A C, 
to be proportionate to the tensile strength of the hardest 
steel, then the decrease in tensile strength with decreasing 
contents of carbon will be represented by a curve, C D, the 
law of which has, of course, not been ascertained as yet. 
If, further, A E represents the strength of the same hardest 
specimen of steel in compression, it seems from what has 
been observed hitherto, and also to some extent from Dr. 
Fairbairn’s tables, that the line, E F which represents the 





decrease of strength in compression in softer steel, will fall 
more rapidly than the first, and ultimately cross C D, so that 
for wrought iron, which must be supposed to be the last 
element of this series, the resistance to compression will be 
only half that which is offered to a tensile strain. The 
softest kinds of steel now in use seem to range somewhere 
about the point where the two lines cross each other, while in 
the hardest kinds it appears that the strength in compression 
may be about three times as great at that in tension. [I 
think, therefore, that it would not be advisable for engineers 
to rely in all cases upon the average proportion arrived at 
by Dr. -Fairbairn, and which is expressed in his abstract of 
results, viz., that the strength of steel in compression is 
about double its tensile strength. This proportion seems to 
be correct only for those kinds of steel which on the diagram 
represented the medium quality of the specimens tested, and 
might be répresented by the line mn. With regard to 
some of the softest specimens of steel, which, according to 
Dr. Fairbairn’s tables, have given the highest results, [ 
wish to draw attention ‘to the fact that these specimens come 
from two different makers, viz., Messrs. Cammell and Com- 
pany, and Messrs. H. Bessemer and Company. These 
jspecimens appear to be Bessemer steel of that quality usually 
mate for boiler plates. I can find no better proof of the 
scientific perfection and reliability of the Bessemer process 
as practised in England than the close correspondence of the 
results obtained with these samples. There are two different 
establishments having no connexion with each other, entirely 
independent in their practical management; they both make 
a certain quality of steel to be used for boiler plates, and 
the results shown by their products under the test are so 
nearly alike, both in tensile and in compressive strength, as 
to fall almost within the limits of observation. 





The President said he quite concurred with the anthor of 
the paper in his remarks on the patent laws. He instanced 
the reaping machine invented by Mr. Bell, which, he said, 
was, in consequence of no patent having been taken out for 
it, allowed te lie over along time. Had Mr. Bell taken out 
a patent, some of the agricultural implement manufacturers 
would have taken to the invention, and the country would 
have had the benefit of its excellent qualities twenty or 
thirty years sooner. With regard to the diagram illustra- 
ting the relative proportions of tensile and compressive 
strength of different kinds of steel, he thought the curves, 
if continued on the other side, so as to represent iron with a 
greater percentage of carbon, would follow a course as in- 
dicated by the dotted lines, C M and EN, and the line RN 
would then represent grey cast iron, the tensile strength of 
which is below that of wrought iron. The strength in com- 
pression would fall less rapidly, as indicated bv tue 
curve, EN. This would then complete the diagram for the 
entire range now in existence between cast iron on one side 
and wrought iron, in which the percentage of carbon comes 
down to zero on the other side. He concluded by stating 
that the idea of constructing such curves was very useful, 
and that in future such curves should be constructed from 
the data already in existence in the Reports and tables. 


THE PRESENT STATE OF THE 
MANUFACTURE OF IRON IN BRITAIN.* 
By Mr. I. Lowratan Bett. 

(Continued from page 263.) 

Ir is a mere repetition of a truth admitted on all sides, 
that the modern blast furnaces, forges, and mills abroad 
are in principle and in most details identical with those 
of this country, of such excellent construction as to have 
placed their owners on a level with ourselves so far 
as perfection of machinery is concerned. It is, however, 
not to be expected that those conditions which prevail 
here should find an exact counterpart abroad; and wher- 
ever a deviation from things as they exist with ourselves 
occurred, the foreign ironmaster was found, of course, adopt- 
ing his mode of procedure so as to suit the change of cir- 
cumstances. The chief difference between other countries 
and this is in the important matter of fuel. Here regular 
lying beds of coal, generally of great purity, and in very 
accessible positions, have furnished us with abundant sup- 
plies of this element for the production of iron, and upon 
terms more favourable than those within reach of the Con- 
tinental ironmaker, who very frequently has to work with 
a combustible costly in itself, and containing a considerable 
amount of impurity. Long before it was thought of here, 
because the same necessity did not exit, our neighbours 
occupied themselves with devising ingenious methods of 
washing out the dirt contained in their coal, and after- 
wards in constructing ovens so as to coke the purified pro- 
duct with the least possible waste. They also conceived, 
and now practise on a very large scale, the idea of securing 
the advantages of large coal by cementing together in very 
well contrived machinery the improved small coal thus 
placed at their disposal. To meet the increased demand 
for pitch, which constitutes the cement used in this last- 
mentioned process, coke ovens are now in use abroad for 
condensing all the products of distillation, both of a tarry 
as well as those of an ammoniacal nature. In like manner 
the excess of heat, which passes away from the puddling 
and balling furnace, instead of being permitted to escape, 
was made available in France for raising the steam for 
driving the forge and rolling-mill machinery ; but perhaps 
the most elegant and interesting application of a waste 
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product was that effected by employing the gases which 
formerly flamed at the tops of their blast-furnaces for a 
variety of purposes for which hitherto solid fuel had been 
used. Now, it may be asked, were our own ironmasters 
indifferent spectators to those valuable ameliorations con- 
tributed by other nations to an art in which Britain might 
be supposed to occupy the first rank? The answer is, that 
no soduer did a change in the price of our fuel enable them 
to adopt, with profit, the purification of coal and the im- 
provements in its conversion into coke than both processes 
were imported into this kingdom; and at the present day 
there is scarcely an ironwork in it of any consideration 
where the machinery is not driven by the waste heat from 
its own furnaces in the manner suggested by the example 
of our neighbours. As regards-the use of the blast-furnace 
gases, not only have our furnace-owners availed themselves 
of the lesson taught them by foreign industry, but the 
mode of collection has been so improved as to afford, in 
many cases, results better than those obtained by the ori- 
ginal inventors. At this time not less than 500,000 tons 
of coal are annually saved in the Cleveland iron district 
alone, by the. state of perfection to whichthis admirable 
discovery has been carried. For many years past such are 
the advantages possessed by this country for the economical 
working of metals that, although the raw material for the 
finer kinds of steel had to be imported from other nations, 
we have been able, notwithstanding, from our position in 
other respects, to rank first as manufacturers of this modified 
form of iron. The rapid speeds attained on our railways, 
and the great strain which the machinery there, as well as 
on other occasions, is exposed to, has rendered increased 
strength of material, combined with lightness, an object of 
the highest importance. Metallurgists have thus been led 
to devise some more ready and less expensive methods of 
producing steel, this substance being, as is well known, 
possessed of the desired qualities, unequalled by any other 
known condition of iron, It is needless to dwell on the 
various projects which have been suggested for securing this 
desideratum, inasmuch as every one appears to have been 
driven out of the field by that last great discovery. by 
Bessemer, the success of which still maintains for this 
nation its old position in an industry in which it has 
laboured so incessantly and to such good purpose. It is 
true in Prussia there exist gigantic steel-works—those of 
Krupp and others—where the process is carried on by 
methods confined, it is alleged, to themselves. Whatever 
these methods may be, they are not of that character to 
have prevented the directors of the establishments named 
from adding the converters of Bessemer to any appliances 
or modes of procedure of which they have the merit of 
being the original inventors. In concluding this endeavour 
to trace, in its main features, the progress of the manufac- 
ture of iron, I may be permitted to mention that during a 
personal acquaintance with the works of this and other 
countries, extending over twenty-five years, 1 can detect 
no change in the relative position of ourselves and Conti- 
nental nations as iron manufacturers. No doubt abroad 
the production of this metal has increased immensely in late 
years, but this is due to cireumstances entirely disconnected 
with any greater comparative proficiency than that possessed 
in former days. During the whole of the period named 
the existing ironworks were equal to similar establishments 
of our own, and, certainly, those which have been con- 
structed 6f late have no pretensions whatever to be other- 
wise considered. The present depressed state of our own 
iron trade, and its recent extensions abroad, have probably 
countenanced the idea that the distress here has some con- 
nexion with the nature of the progress of the Continental 
manufactures. It becomes,’ therefore, not unimportant to 
ascertain upon what grounds such a supposition is based. 
The first question to which an investigator would address 
himself in such an inquiry is the powers possessed by 
different localities for obtaining the raw materials required 
in the works themselves. Immediately connected with this 
matter is the right of ownership in the minerals. In foreign 
countries generally this charge is one of trifling extent, 
which is far from being the case with ourselves, where, on a 
ton of pig iron worth about 45s., the manufacturer will con= 
tribute about 4s. for royalty to the owner of the soil; 
while, on the Continent, one-fourth of this sum will some- 
times cover all that is levied for the right of working the 
coal and ironstone for the same quantity of iron. In spite, 
however, of these disadvantages, and of others connected 
with the extraction of coal in Britain, the purity of the 
produce of our collieries, and the favourable conditions 
under which it occurs, conduce to place this country, so far 
as fuel is concerned, in a position rarely approached by that 
of any European nation. When the ore itself has to be 
considered, much greater difficulty meets us than is experi- 
enced in the case of coal. In addition to price, we have to 
look to the percentage of iron they contain, and also to the 
widely different qualities of the metal they yield. Any 
very lengthened exposition of facts, however, would 
not only be tedious, but would lead to some confusion. 
We must, therefore, content ourselves with the state- 
ment that the advantages in cost and quality of iron 
ore possessed by Scotland, Staffordshire, Wales, and 
the West of England, are all to be severally met with 
on the Continent, and from the general statemént we 
cannot even, except the Cleveland iron field, for a similar 
deposit is extensively wrought in the Moselle district, and 
at a price fully below that paid in North Yorkshire, Con- 


of producing pig iron obtain in this kingdom, which are 
rarely met with abroad. The ore which has to be smelted 
is here either often got from the same strata which furnish 
the coal, or the span of country which separates the two 
is inconsiderable. The distances, on the other hand, which 
as arule intervene between the coal fields and theiron mines 
abroad are so great as to prove a source of considerable 
outlay for conveying the produce of the one to the other. 
With regard| to the application of science to those sections 
of our operations which are dependent on chemical action, 
viz., the blast-furnace and the puddling process, the iron- 
master abroad, as here, can only lament how little chemistry 
has hitherto been able to effect for either. The labours of 
Karsten, Scheerer, Tunner, and others abroad, have thrown 
great light on the intricate and interesting problems con- 
nected with the working of our blast-furnaces. We have 
been informed by means of their investigations, and 
those of philosophers in this country and elsewhere, that 
differences we knew to exist between certain qualities of 
iron were due to minute quantities of silicon, phosphorus, 
or sulphur; but these experiments have never taught us 
how to separate, economically, those almost infinitesimal 
amounts of substances, and to rid our produce of which has 
defied their science and our practice. Both on the 
Continent and in this country, the success attending the 
use of the blast and puddling furnaces rests with the 
workman; and so far as waste of material, quality of 
produce, or any other test enables one to judge of the results, 
it is as absurd to impute any superiority to either side, as 
it is impossible to finda higher degree of science, where both 
British and. foreign artisans are\jequally uninstructed in 
regard to the true nature of ‘the process under their control. 
It may be well, at the same time, for our own workpeople 
to know that, although we had the start in this particular 
field of industry, there is not one department, from rolling 
the finest wire iron and the thinnest tin plates or hoops, to 
turning out the largest rails or heaviest armour-plating, in 
which these operations afe not performed quite as well by 
foreign labour as by the most expert rollers in the best mills 
hin this country. Reverting now to the relative facilities 
enjoyed on the Continent and here in the manufacture of 
iron, it may be remembered that ours have been stated to 
lie in the possession of mines yielding coal upon more 
favourable conditions, and in the more convenient geogra- 
phical distribution of our minerals. To the last may be 
added the easier transport of our manufactured produce to a 
seaport, due to the insular character of our country. Against 
this we have to set the lesser charge for royalties on coal 
and ironstone abroad, together with the fact, not previously 
noticed, that there railway transport is somewhat less costly 
than with us, reckoned for equal distances. The saving 
thus effected in France and other places cannot account for 
the disappearance which occurs to a great extent of the 
effect of those natural advantages placed at the disposal of 
the iron manufacturers of this kingdom. So far as a care- 
ful examination of ironworks producing above one-half 
of the collective make of France, Belgium, and the Ruhr 
district has enabled Mr. Lancaster the ironmaster, of 
Wigan, and myself to judge, this is due neither to greater 
science possessed by the ironmaster, nor to greater skill on 
the part of the workmen, but is wholly to be ascribed to the 
cheaper rate at which labour is obtained abroad than with us. 
To ascertain as exactly as possible whether the foreign 
artisan could, from surrounding circumstances, dispose of 
the work of his ‘hands upon cheaper terms than persons of 
his own condition are able to do with ourselves, I made 
myself acquainted, while in Sweden, France, Belgium, and 
Prussia, with the cost of the necessaries of life consumed by 
the working population. It is almost superfluous to say 
that the creation of additional industry abroad, and, above 
all, the equalising effect on prices by the introduction of 
free trade here, have entirely changed the aspect of affairs, 
and that, in consequence, provisions are at least 20 to 30 
per cent. dearer to the foreign labourer than they were 
twenty years ago. Without going into details, it may 
suffice to say, that animal food is only 3 per cent cheaper 
in the chief seats of Continental manufacture than with us 
—house rent and clothing are about the same in value with 
both. On the other hand, at the present: moment wheat is 
fully lower in England, and our’ own workmen do not pay 
half the price charged to persons of their own class abroad, 
for firing employed for domestic use. Notwithstanding this 
almost perfect equality in the cost of the necessaries of life, 
labour on the Continent is, in very many instances, 30 per 
cent. below the price it commands in this kingdom. This 
estimate is based on calculations where there is no room 
for any great difference in the nature of the work per- 
formed, common brick-making being assumed as one of 
the standards of comparison. In the manufacture of 
iron itself this difference is occasionally still more remark- 
able. Colliers, miners, mechanics, ironworkers, in short, 
every one engaged in the process appeared to be receiving 
20 to 30 per cent. below the rates current in this country, 
and in some cases double, and more than double, the wages 
paid abroad are earned in our English ironworks. The 
ironmasters here have endeavoured to meet what would be 
an intolerable burden in the production of an article made 
up almost exclusively of labour by adopting means for re- 
ducing its amount, often considerably in advance of those 
met with in foreign establishments. After all this has been 
done, however, it leaves us to contend with an extra 
charge of at least 15 to 20 per cent. in the item of wages, 


hilate any advantage of position we may otherwise possess. 
It must be clear that’ when this country,has to compete with 
foreign nations in articles involving a still higher amount of 
labour, such as steam-engines and other kinds of machinery, 
the difference in wages just alluded to acts still more preju- 
dicially to the advancement of our national industry. To 
the political economist, the question of the future of our iron 
trade, from its magnitude, cannot fail to be one of great 
interest. The extent, also, to which steel has recently taken 
the place of ironin the arts nece#sarily confers upon this 
material conspicuous position in any consideration he or 
the metallurgist.may bestow on the,subject.. This becomes 
more necessary. from the fact, that only a very limited 
number of ores are capable of affording iron of the necessary 
quality for the produgtion)of .ateelyby any of the processes 
now in existen¢e. . I¢ is of importance therefore to know 
that even in Austria, Sweden, and Germany, where suitable 
mineral for this purpose does occur, it is found in quan- 
tities quite as limited in extent as prevails with us. In 
France, also, where preparations for manufacturing Besse- 
mer steel on a very extensive scale are being made, 
large quantities of ore are required to be imported from 
Algeria and elsewhere to obtain that kind of pig iron 
which their own minerals alone are found incapable of 
supplying. . The great, strength, howeyer, of our own posi- 
tion as iron manufacturers,itappears to me, must be sought 
for in those incomparable fields of coal which constitute so 
important a feature in our mineral wealth. I am very san- 
guine that the advantages thus secured to us will, notwith- 
standing present difficulties, maintain the iron trade among 
the most promineng, of our national branches of commerce. 
This conclusion igjarrived at. from a consideration of the 
various ¢ircumstancese ted with tha use of coal and 
the means possessed, by different, nations in, satisfying the 
constantly inereasing*demands this use, creates. In Great 
Britain we raise annually something like 100;000,000 tons 
of this mineral, of which 10,000,000 tons. are exported, 
and about 20,000,000 tons are devoted to the use of our 
ironworks, leaving thus 70,000,000 tons for consumption 
in other descriptions of manufactories, purposes of locomo- 
tion, and for domestic use. In France and Belgium to- 
gether, less than one-fourth of our production is obtained, 
and this only by great exertions being made to obtain the 
largest possible quantity their mines are capable of afford- 
ing. After satisfying the requirements ,of the_iton- 
works of these two countries, not much over 15,000,000 
of tons would remain for carrying on those operations in 
which, with a smaller population, we are consuming seventy 
millions of tons of coal, Now, when we remember the 
various purposes to which coal. is now applied, and. when 
even a considerable augmentation of price will not, preclude 
its use, we must at the same time perceive the serious effect 
any great change in the’ value of fuel must exercise'on the 
production of an iron railway bar requiring five or six tons 
of coals for its manufacture. In reality, this’ disproportion 
between the value of coal and iron as compared with this 
country is already perceived abroad, where, notwithstanding 
greater mining difficulties than we have to contend with, 
fuel commands.a price sufficient to cover this,and also leave 
a greater margin of profit than falls to theyshare of the 
coal-owner in this country. Favoured thus, as we un- 
doubtedly are by Nature, there seems nothing wanting for 
our success in this noble branch of manufacturing science 
than a continuance of that still unflagging spirit of enter- 
prise on the part of the tasters, and the exercise of that 
operative skill on the side of our workmen which. is still 
unsurpassed in any iron-producing country of Europe, 
but in this alliance a correct knowledge by both of’ the 
competition we have to meet, and a thorough belief: in the 
inseparable union of the interests of each, is indispensable. 











Tne New York Panama RariRoap.—The ove w of 
President Mosquera, in New Granada, has rapidly followed 
by a cession on the part of the new authorities of that republic 
of the long-sought extension of the privileges of the! New York 
Panama Railroad Dompeny: Under. the contract the 
rights conferred upon the company would expire in 1875, but a 
prolongation has now been granted for 99 yea ) that date. 
For this the company ate to pay 200,000/. in gold immediately, 
and an additional 50,0002. per annum until the expiration of the 
term. The contract, which has been signed by the Executive 
and ratified by Congress, also grants to the company the island 
of Manzanilla in fee., , The company,it is saidyswill.now extend 
the road two or three miles ant into the Bay of Panama, so that 
the largest ships and steamers may load and discharge alongside 
the track. They will also immediately make other improve- 
ments, necessitating in all the Outlay of about 600,000/. The 
new privilege of the company is’ exclusive, no company being 
allowed to make any road of canal across the Isthmus without 
their consent or the payment to they and the’ republic of such 
amount as they may demand for perniting such construction. 
Tut Piacentia ANd Care Breton TeLnorkaru CABLE. 
—It is announced from Cape Breton.that the new ¢able hetween 
Placentia, Newfoundland, and North Sydney, Cape Breton, has 
been successfully laid, thus completing a new route from Nova 
Scotia to. the Atlantic cables, by which the delapidated New- 
foundland land lines are avoided. . = 
Borpraux.—In the course of 1866, the Bordeaux chamber 
had an interview with the Emperor leon at Biarritz, in 
order to detail to his Majesty the wants of that, great port, and 
to solicit ‘the execution of the works required to. promote its 
development. These works have just been’decréed, and ina 
few years it is expected that Bordeaux will offer to the com- 
merce, of all nations facilities on the banks of thé Gironde similar 
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WHITNEYS WOOD WORKING MACHINES AT THE PARIS EXHIBITION. ° 
(For Description see Page 281.) 
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DIFFERENTIAL PUMPS. 


THREE weeks ago, we mentioned amongst our notices uf 
“ Recent Patents” an ingenious arrangement of pumps for 
hydraulic ‘presses designed by MM. Pierre du Rieux and 
Edouard Roettger, of Lille, and of these pumps—differential 
pumps as they are called—we now give engravings. According 
to this plan, two pump cylinders of equal diameters and length 
of stroke, and fitted each with suitable suction valves, are con- 
nected by a pipe to which the discharge pipe and the valves belong- 
ing to itare attached. The plungers of the pumps are also con- 
nected so that when one is raised the other is lowered. If motion 
be now communicated to the pump-handle to actuate the plungers, 
the liquid will pass alternately from one pump barrel to the other, 
and no liquid will be sucked into the pump nor discharged 
from it; but if the position of the fulerum on which the 
pump-handle or lever works be changed so as to be brought 
nearer the line of axis of one or other of the pumps, the length of 
stroke of*one piston will be increased, and that of the other 
piston will be diminished, and if the pump-handle be now 
worked a quantity of liquid will be discharged at each stroke 
of the pistons equal to a column of liquid of the same diameter 
as the plungers, and equal in height to the difference between 
the lengths of their strokes. By varying the relative length of 
stroke of the aged ere the quantity of liquid discharged may 
thus be readily a — at pleasure, and the pressure of the 
liquid discharged from the differential pump will be inversely 
proportionate to the quantity discharged. It will be readily 
understood also that, by suitably varying the position of the 
fulcrum of the pump-handle or lever so as to increase or diminish 
the relative lengths of stroke of the two pistons, a given power 
acting on the said pump-handle may be made to communicate at 
pleasure varying pressure to the liquid discharged, or a varying 
— (such as manual or animal power) may be made to pro- 
uce a constant pressure of uniform intensity. 

In the arrangement shown in our engravings, aa! are the 
two pump-barrels of equal size, and each provided with valve 
boxes, } 61, and plungers, A A', these barrels being connected 
by the tube, c, to which the box, d!, containing the discharge- 
valve is affixed. A frame or standard, ee, provided at its 
upper end with slides, e'e!, curved to an are struck from the 
centre, B, serves as a guide for the fulcrum, A', on which the 
beam for working the plungers oscillates, this fulerum being 
carried by the link, C, furnished with the lever handle, D. 
Motion is communicated to the pistons, A A!, by means of the 
beam or lever, 7, actuated by a steam-engine or other suitable 
motive power by means of the rod, g, jointed to one end of it. 
The piston heads are connected to the beam, 7; by pins, h, tra- 
versing the piston heads and slots, f1_/1, inthe beam, the beam 
being capable of a sliding motion on the pins, k. On the centre 
of the beam, 7, is a boss, f*, which boss passes through the link, 
C; and a pin or bolt, A1, passing through the curved slides, e! ¢1, 
the links, C, and the boss or centre. f?, of the beam acts, as we 
have already stated, as fulcrum upon which the beam, f, is made 
to oscillate. 

By moving the handle or lever, D, of the link, C, nearer to 
the line of axis of one or other of the pumps, the bolt, h', will 
be correspondingly shifted in the slides, e' ¢1, drawing the beam, 
J, along with it. Supposing the lever, D, were moved in the 
direction of the arrow, and had assumed the position indicated 
by the dotted line, D', the centre or fulcrum, h', of the beam, f, 
would occupy the position indicated by the circle, h, and the 
length of stroke of the piston, A', would be increased, whilst 
that of the piston, A, would be diminished. A quantity of 
liquid would then be discharged at each stroke of the pistons 
equal to a column of liquid of the same diameter as the eee. 
and equal in height to the difference between the length of stroke 
of the two pistons; and it will be readily understood that by 
moving the handle or lever, D, in one direction or the other, the 
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length of stroke of either iston may be correspondingly in- 
creased or diminished, and the quantity of liquid discharged 
may be readily adjusted according to the extent to which the 
lever, D, is moved from its vertical position. When the diffe- 
rential pump is used for forcing liquids, the pressure of the 
liquid will be inversely proportionate to the quantity discharged, 
and may be regulated at pleasure by changing the position of 
the axis or fulcrum, h', in its slides, e', by moving the lever, D, 
and, if required, this lever may be connected with self-acting 
apparatus, in order that its position, and consequently the pres- 
sure of the discharge from the pump, may be varied from time 
to time to suit the purposes to which the latter is applied. The 
arrangement is, altogether, a very simple and ingenious one. 








THE PROFESSIONAL INITIALS. 
To THE Eprror or ENGINEKRING. 

S1r,—It is unfortunate that there should exist a class of men 
who, without attainments to justify their presumption, and 
without the shadow of a claim acquired by professional training 
or practice, assume the title of civil engineer, and under that 
guise manage to inflict iderable damage on the public, not 
to speak of the discredit they bring upon the profession. 

Without any idea of being personal, I could indicate several 
offices where, to my knowledge—and unfortunately I speak 
from experience—the title referred to is applied to designate the 
business of a measurer, or petty surveyor, and even of a general 
commission agent. 

The chief evil resulting from such establishments lies in their 
inducing young men to enter as apprentices, in most cases ex- 
acting a considerable premium, and turning them out thorough 
qualitied paper engineers, to forsake in disgust a profession the 
had, in reality, never entered, or to begin another pupilage, wit 
less ardour and at great disadvantage. 

It is unfortunate that such a miserable class of engineers should 
be tolerated; and, indeed, there is little ground for hope in the 
engineering future unless some means be taken to render the 
gpm more select. Perhaps the only way in which that can 

effectually done will be by obtaining powers to license the 
members by granting a diploma, as in the other professions. 

The Institution of Civil Engineers is the proper body to take 
the matter in hand, and it is sincerely to be hoped that that 
honourable body will exhibit its zeal in the interests of the pro- 
fession by moving in the matter before long. 

Such a course would be more worthy of the reputation of the 
Institution, and more consistent with the best interests of the 
profession, than the unworthy attempt it has lately been making 
to shackle the development of real professional ability. 

Hoping you will be able to afford space for this in an early 
number of your valuable paper, and that it may help to attract 
attention to a crying evil, I enclose my card, 

And remain, Sir, 
Yours most — 
. B. 








LocoMOTIVE-BUILDING AND RAIL-MAKING IN France.— 
The Creusot Works have received an order for eighteen loco- 
motives for goods trains from the Southern of France Railway 
Company, and the engines will have eight wheels coupled and 
will be fitted with steel boilers. It is stated that the Creusot 
Works have also contracted for eighty locomotives for Russian 
lines; it is added that the terms are low, and that obligations 
have to be accepted in part payment. These engines were also 
tendered for by a number of English firms. The Terrenoire Com- 
pany have just accepted an order for 2000 tons of Bessemer steel 
rails for the Eastern of France Railway Company, at the rate 
of 137. 11s. 2d. per ton, delivered at Saincaige, which represents 
about 12/. 17s. 6d. per ton at the works. 





FRENCH COKING OVENS. 


For those who doubt that British colliery pro- 
rietors will have something to learn from their neigh- 
tha on the Continent during the next few years, a short 
notice by one exhibitor in the park of the Paris Ex- 
hibition would be a useful acquisition. This is a small 
circular issued by Messrs. Carvés and Co., of Saint 
Etienne, in France, for distribution amongst the 
visitors to the show of articles exhibited by the Société 
de Carbonisation de la Loire. Messrs. Carvés and Co. 
state that, in the usual process of coking, the gases 
emitted by the coal are burnt, or otherwise thrown to 
waste, and with these a great quantity of different 
volatile products capable of being made use of in a 
variety of manners are carried away and destroyed. 
The only purpose to which the combustion of these 
gases is used is the development of sufficient heat for 
supporting the coking process in the adjoining masses, 
anend which may be obtained by the proper employ- 
ment of a small and less valuable fraction only of the 
total mass now wasted. The coking ovens of the 
Société de Carbonisation de la Loire, which have been 
at work now for nine years, and which convert about 
80,000 tons of coal into coke annually, do not burn 
the gases evolved by the coal. ‘These gases are drawn 
off through closed channels and cooled, so as to con- 
dense the tar and ammoniacal liquids, and thereby 
purify the gas, which afterwards can be used in the 
same manner as the gas obtained at special gas-works. 
From the tar and liquids obtained in this manner 
a whole series of chemical products is made, all of 
which are exhibited, together with the specimens of 
coke made by Messrs. Carvés and Co These are 
benzine, naphtaline, sulphate ofh ammonia, a whole col- 
lection of artificial manures ; some colouring substances, 
and silk dyed with them; in fact, a whole treasury of 
valuable and marketable articles, all produced from 
those volatile products which are wasted by tons in 
weight at so many places in this country. Messrs. 
Carvés and Co. state that the net profit which the 

draw from these secondary products produced by eac 

ton of coal coked in their ovens is 24 francs. They 
add to this the calculation that all France, consuming 
four million tons of coke, corresponding to about three 
and a half million tous of coal, of which the volatile 
products are wasted, loses between twelve and thirteen 
millions of francs annually from this cause. It is likely 
that some portion of the losses included by Messrs. 
Carvés in their estimate belongs to this country, which 
supplies coke in large quantities to France. 








THE BARROW HEMATITE STEEL 
WORKS. 


Tue Barrow Steel Works are at this moment, and 
in their present state, the largest Bessemer steel works 
in this country, and the largest steel works but one in 
the world, yet so far as these works are laid out and 
very nearly completed at present, they form only one 
half of the enormous establishment which the Barrow 
Steel Company intend to erect. at Barrow. This half 
contains ten Bessemer steel converters, of which four 
are capable of holding charges of 5 tons each, and are 
arranged in two pairs, each pair occuping a separate 
pit, whilst the six other converters—constructed to 
take a charge of 7 tons each—are placed in groups of 
three in two we pits. Estimating each vessel at an 
average of four charges a day, which is below what could 
be done on an emergency, the capability of production 
at the present time, when only seven converters are in 
working trim (the last three being fast approaching 
their completion), would represent a power of produc- 
tion of nearly 1000 tons per week, a production which 
will be increased to 1500 tons very shortly. There are, 
of course, no Bessemer steel ew regularly working 
up to the full power of production of its converters, 
but still this latter is the only proper element for com- 
paring establishments of the kind. Another point of 
comparison, however, is the largest-sized ingot which 
the plant can produce, and in this respect we find 
that at Barrow the three 7-ton converters which can 
discharge their contents into one ladle, and are thus 
capable of producing an ingot of 21 tons, give the 

ower of turning out the largest sized ingot that can 
e made in this conntry with the existing Bessemer 
steel plant. 

On the 19th instant the Barrow Works were visited 
by the guests of the Furness Railway Company, who 
attended at the opening ceremony of the Tenew 
Docks. Mr. J. T. Smith, the manager of these works, 
received this numerous party, which was led first to 
the blast furnaces and thence to the steel works pro- 
per, entering the latter at the end which contained the 
converters, and then following the progress of the 
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steel through the series of hammers and rolls in the 
same straight course in which the materials pass 
through the works in the course of their manufacture, 
Of the eleven blast furnaces now existing at Barrow, 
ten are at present in blast, whilst the oldest furnace, 
No. 1, is in course of reconstruction, after having been 
in continuous service an unusually long time. On pages 
175 and 217 of our third volume, we described these 
blast furnaces and their working, so that we now must 
confine ourselves to a reference to this previous descrip- 
tion. Of the steel works we have also given a de- 
tailed description in our former volume, and we shall 
now oniy notice some additions made since the time at 
which that description appeared. With regard to 
these, we consider as one of the most important the 
construction of Mr. Ireland’s cupolas for remelting 
the pig iron, and of this we give some further 
account on the present page. The plate-mill, which 
we described some time ago, is now working with 
great success, making boiler-blates, which, with re- 
gard tobeauty of surface and quality of material, are said 
to be equal to the best steel plates made anywhere. This 
powerful mill has been constructed so as to be capable | 
of rolling steel armour-plates, but it has never been 
made use of for this purpose, as the value of steel as a 
material for armour-plating has not yet been estab- 
lished. The reheating furnaces throughout the whole 
forge are Siemens gas furnaces. The generators are | 
placed in two parallel rows outside the building, and 
two large gas-pipes are carried all along the side 
walls of the large sheds at a height of about 12 ft. 
above the ground, branching off to all the different 
furnaces as required. The Siemens furnace has been 
very successful at these works. According to a 
statement made by Mr. J. T. Smith, these furnaces, as 
compared with the ordinary welding and reheating 
furnaces save in cost of repairs fully as muchas the 
royalty for their use amounts to, so that all the economy 
of fuel and the convenience of management must be con- 
sidered as a clear gain to their users. The Siemens 
furnace has also another advantage, which, in practice, 
is very important, viz., the waste of steel by oxida- 
tion is much less in it than in the common furnace, 
and the chances of overheating or burning the steel 
are also less, since the temperature can be regulated 
with great facility, and is maintained uniform all 
over the area of the furnace—conditions which do not 
exist in the common reverberatory furnace fired with 
coal. Four new steam-hammers, two by Messrs. 
Thwaites and Carbutt, and two by Messrs. Musgrave 
and Sons (Condie’s patent), have been added to the 
plant at the Barrow Works. They are all of a} 
moderate size, as the original intention of going in for 
the manufacture of very heavy forgings has been given 
up from commercial reasons. The hammers of Messrs. | 
Thwaites and Carbutt have wrought-iron frames and are 
similar in construction and appearance to that exhibited 
by the same firm in Paris. A new circular saw, 6 ft. in| 
diameter, for cutting off the crop ends of steel rails, 
was started for the first time on the occasion of the | 
visit on the 19th inst. This machine is an improve- 
ment on the design of the rail-cutting saw mentioned | 
in our first description of these works. 
designed by Mr. EK. Moreton, the chief engineer of the 
Barrow Steel Works, and made at those works. We 
expect, at an early date, to publish a drawing of this | 
machine, and will therefore postpone the description of | 
its details. The beautiful testing-machine, on Mr. | 
Kirkaldy’s plan, is now in regular employment for 
testing the products of the Barrow Works. This 
machiue is the make of Messrs. Greenwood and Batley, | 
Leeds. It has a cast-steel hydraulic cylinder, made 
by Messrs. Naylor, Vickers and Co., of Sheffield, and 
the whole machine is of excellent workmanship and 
finish. The tests made with this machine aud the 
samples of tested steel placed all round it cannot fail 
to impress every visitor with the conviction of the ex- 
cellence and reliability of Bessemer steel in every form 
and in all modes of its application. 
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BESSEMER STEEL PLANT AT BARROW. |t 

Tue new set of converters at the Barrow Hematite | ; 
Steel Works was brought into cperation a short time | 
ago. ‘These converters are placed together in groups | 
ot three in one pit, each converter being capable of 
holding from 7 tons to 8 tons of liquid metal. The | 
pinion fixed to the trunnion for turning each vessel is | 
worked by a vertical rack and hydraulic ram, in lieu 
of the horizontal rack usually employed, this altera- 
tion allowing the vessels to be brought closer together, 
and oceupying less space on the floor. The original 
idea in ee these sets of converters was to work 
the liquid pig iron from the blast furnaces direct 
by tapping it mto a ladle placed on a railway truck | 











in this manner is the average of a very 


r 


of 
this blast being carried to a considerable distance in a 
large pipe. 
about 1b. per square inch, and the charges of 7 or 
8 tons are melted down with the same coke as is used 
in the blast furnace. 
ing the starting of each charge, is 2lb. of coke per 
ton of pig iron, and the waste of iron, as compared 
with the air furnace, is reduced considerably. 
cupola is by this experience found to afford a most im- 
portant economy in the making of Bessemer steel, and 
the quality of the produce is in no way impaired by its 


It has been bl 


and transporting it to the converter while in the 
liquid state. | 
manner to dispense with the remelting furnaces, which 
are usually placed behind the converter, and sufficient 
room was consequently found for placing a third con- 
verter in each pit. 
the Barrow Steel Works, it was found, however, 


It would have been possible in this 


After some experiments made at 


that the quality of pig iron tapped from the furnaces 
is not sufliciently uniform and regular to be at all 
times relied upon for the Bessemer process without 


any further control and rectification, and that, in con- 


sequence, the quantity of. waste or inferior material 
which was likely to accrue from direct working would 
have been more than a balatice to any economic advan- 
tages which could have been derived from the saving 
of the remelting process, The idea of working direct 
has, therefore, been givén up, and another method 
resorted to. The Bessemer pig iron tapped from the 
furnaces is, after each pig ig broken and examined, 
divided over a very largesurface in many heaps, so that 
each single heap contams no more than one half of a 
pig, or about 2 ewt, of iron from one charge. ‘The 
virtual composition of @aeh heap of pig iron stored 
i Yarge number 
of casts divided over a very long time of working. 
The occasional productions of irregular or more or less 
unsuitable iron disappear, in this mixture, and a kind 


of general average quality of pig iron is obtained, 


which in reality shows an amount of uniformity of 


| character and a regularity in its chemical composition 
which is far superior to the unmixed make of any blast 


furnace, however well and carefully conducted. ‘The 
Bessemer pig iron sold by the Barrow Company to 
Crewe, Sir John Brown and Co., and to some other great 


steel works in this country, is taken from the same 
mixed stores. The pig iron used in the steel works at 
Barrow is remelted in Ireland’s cupolas. 
one of these cupolas placed behind each of the con- 
verters, and they are blown by the spare blast of the 


There is 


reat blowing-engines which work the blast furnaces, 


The pressure of blast in the cupolas is 
The consumption of fuel, includ- 


The 


ise. Mr. Ireland’s cupolas were first employed for the 


| Bessemer process in the Mersey Steel and Iron Works, 
at Liverpool. 


Another cupola, constructed on Wood- 


ward’s patent, is employed at the Manchester Steel 


and Plant Company’s works; and at the Neuberg 
works, in Austria, a cupola worked with charcoal was 
| employed for the same purpose before these works 
succeeded in working from their blast furnaces direct. 
At the Barrow Steel Works the spiegeleisen is also 


melted in a small cupola, there being two of these 
atter provided for each set of three vessels. A special 
owing-engine is to be constructed shortly for work- 
ng all these cupolas so as to avoid the necessity of 


carrying the blast to the great distance through which 


t is now conveyed. 








Brick-MAKING KiLns.—At Barrow-in-Furness new brick- 


works have been recently erected by Mr. Woodhouse, the 
builder employed by the Hematite Iron and Steel Company for 
ali the brickwork required in their extensive establishment. Mr. 
Woodhouse has erected one of Messrs. Platt Brothers’ brick- 
making machines, capable of turning out 20,000 bricks per day. 
These are dry-clay bricks of a very superior quality. 
ing these bricks a large kiln has just been completed on Hoffmann 
and Licht’s patent principle. 


or burn- 


This kiln is of an elliptical form, 
nd has twenty-four compartments, divided from each other by 


movable partitions. The products of combustion, and heated 
gases from the chambers where the burning of the bricks is in 


ull operation, are led successively through chambers containing 
ricks in earlier stages of the operation, so that the gases come 


in contact with less intensely heated groups of bricks in succes- 


ion, until at last they pass over green bricks, which they dry 
ud prepare for the process of burning proper. The heat is in 
his nanner utilised more completely, and an important economy 
t fuel obtained in burning bricks. The Hoffinann kiln offers, 


in fact, to the brick-maker precisely the same advantage which 
the Siemens furnace has been found to give to steel-makers and 
otier manufacturers employing the latter. The Hoffmann kiln 
is coming into very general use in this country, there being a 
considerable number of such kilns now at work, and a still larger 


umber in progress. The first Hoffinann kiln erected in Scotland, 


we believe, is that of the Merryflat Brickworks, Glasgow. 


Coat iv France.—It is worthy of note that the imports of 


English coal into France this year have increased, while those of 
Belgian coal have decreased. Thus, in the first seven months 
of this year, the im 
tons, as compared with 2,112,000 tons in the correspondi 
period of 1866. On the other hand, the imports of Eng 
increased to 1,228,510 tons to July 31, this year, as compared 
with 1,074,124 tons to the corresponding date of 1866. 


of Belgian coal amounted to 1,868,000 


coa 


NOTES FROM INDIA. 

Tue expenditure of the municipality of Bombay during 
1866 amounted to the enormous sum of 577,480/, and the 
income to 536,826/. 

Colonel Rundal, late chief engineer to the East India 
Irrigation and Canal Company, has been appointed to the 
newly created office of chief engineer and joint secretary to 
the Government of Bengal in the irrigation branch of the 
Public Works Department. 

The prospects of the cotton crops in Central India are 
reported most favourable. The plants, generally, are in 
excellent condition, except in some of the low-lying dis- 
tricts, where damage has been done by the rain. 

Under instructions from the Secretary of State, it is 
notified that officers desirous, of studying at Roorkee, with 
the view of qualifying: for. the Public Works Department, 
and eventual admission to the Staff Corps, will not be 
allowed to enter on thecourse until they have completed 
the preseribed period of regimental duty, as laid down in 
the Staff Corps warrant, viz., three years—two of which 
must have been speu* in India. 

Arrangements are being made by the officiating Director- 
Generalof Telegray)s in India for the supply, for the use of 
Government, of a .aily telegram from London, which, in 
additiomto being iorwarded to the Viceroy, at Simla, is 
also to be supplied to all\the local Governments and Ad- 
ministrations. 

The Government have determined on erecting two tele- 
graph houses in the premises of the Military Male Orphan 
Asylum, Madras, the line of communication running from 
one house to another, for the purpose of instructing the lads 
of the institution in that line of business preparatory to 
their admission to the Government Telegraph Department. 
They will be instructed by one of the officials of the depart- 
ment appointed for that purpose. 

A building is to be erected in Calcutta for the Telegraph 
Department, between the new Post Office and the river; 
the new Government offices are being planned on a site 
near Dalhousie-square. The works at the new High 
Court are progressing rapidly. ‘The lower story is to be 
completed and fit for occupation before the walls are 
carried up for the second story. The carving of the 
capitals of the twenty-seven pillars, which are of Caen 
stone, is stated to be really very fine. 

The Meerut and Delhi line of Railway will not, it is now 
stated, be opened before October. 

There were 136 railway accidents in the Bombay Pre- 
sidency during 1866, as compared with 95 in Bengal. The 
killed and injured number 157 in the former Presidency, 
and 95 in the latter. 

The Bengal Government has decided upon the ejectment 
of 8000 villagers from their homes in the gamo, or hamlet, 
of Rishra, to make place for the erection of an engine 
station of the East Indian Railway. 

The widow of Mr. Fenwick, one of the victims of the 
Nimbora accident on the Great Indian Peninsula Railway, 
is about to sue the company for damages to the amount 
of 60,000 rupees. This will be the first action of the kind 
in India. 

The shareholders of the East Indian Railway have deter- 
mined not to build a bridge for their railway across the 
Hooghly. The necessity for a bridge over the Hooghly has 
long been felt in Calcutta, and strongly urged by the public 
there. 

The Rajpootana Railway will, it is expected, most pro- 
bably run from Neemuch direct to Delhi, passing through 
the territories of Kishnaghur and Ulwar, and following 
for the first half of the route the old road from Neemuch 
to Ajmere. 

There have been serious floods on the south-western coast 
of India. The railway has been damaged at the 377th 
mile by unusually strong freshes, which caused the river 
Thootu to overflow between Puttamby and Cootypooram, 
and the flood carried away a portion of one of the railway 
bridges. The company have been obliged to stop running 
trains beween Puttamby and Beypore. 

The open section of the Delhi and Lahore Railway from 
Meerut to Ghazeeabad has given way in one place, owing to 
heavy rains. Mr. H. Stone, the district engineer, who went 
on an engine to survey the line, has died from the effects of 
injuries received from the engine falling into the gap within 
five miles of Meerut. The line, though new, ought to have 
been better constructed. 

The Central India Times relates the following amusing 
anecdote: *‘A branch in the Madras Presidency runs 
through a wild region, the inhabitants of which are un- 
sophisticated savages, addicted to thievery. The first day 
the line was opened a number of the Arcadians conspired to 
intercept the train and have a glorious loot. To accomplish 
their object they placed some trunks of trees across the 
rails; but the engine-driver keeping a very sharp look-out, 
as it happened to be his first trip on the line in question, 
descried the trunks while yet they were ata considerable 
distance from him. The brakes were then put on, and when 
the locomotive had approached within a couple of feet of 
the trunks, it was brought to a standstill, Then, in- 
stantaneously, like Roderick Dhu’s clansmen starting from 
the heather, natives, previously invisible, swarmed up on all 
sides, and, crowding into the carriages, they began to pillage 
and plunder everything they could lay their hands upon. 
While they were thus agreeably engaged, the guard gave 
thesignal to the driver, who at once reversed his engine 





and put it to the top of its speed, The reader may judge 
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of the consternation of the robbers, when they found them- 
selves whirled backwards at a pace that rendered escape 
from the carriages wholly impossible. The few who at- 
tempted it were killed on the spot. Thus were our Arca- 
dians nicely caught ; and as they were transferred from this 
novel man-trap to the jail they were, no doubt, convinced 
that this ‘fire-bandy’ can move progressively and. retro- 
gressively with equal facility.” 








LORD REDESDALE AND MR. BRASSEY. 
To ‘tne Epiron or ENGINEERING. 

Srr,—I ventured to conclude a former letter to you on this 
subject by a mild hint that the exhibition which Lord Redesdale 
has lately been making of himself before an admiring public is 
not altogether without parallel, if not in mere matter-of-fact 
prose, at least in poetical romance. 

Since then, however, the noble lord has adopted means of 
making good his claims to public admiration that entirely mar 
this striking parallel. No doubt Goldsmith’s hero succeeded 
in astonishing, and even (in a few cases) scaring his beholders; 
but then there is no record that he slandered their characters 
as well, and I therefore hasten to offer an apology to his 
jilustrious memory for having in any way connected it with 
Lord Redesdale’s recent proceedings. 

Having been driven from one absurdity to another, notwith- 
standing his astonishingly reckless and wholesale charges against 
several leading gentlemen of different professions, his lordship 
has seen fit to wind up with as scandalous an attack as he 
could possibly have made on one who holds a prominent place in 
the engineering world. 

This is matter that so deeply and widely affects every mem- 
ber of this profession, that I am sure you will lend your power- 
ful aid to expose such conduct to the reprobation and contempt 
it so justly merits. 

I think the shortest and best way of placing the matter be- 
fore your readers is to quote entirely a letter which appears in 
the 7imes of the 21st inst. : 


To THE Epiror oF THE TIMEs. 

Sir,—Some days since Lord Redesdale insinuated in a letter 
to you that I had been obliged to resign my position as engineer 
to the Great Eastern Railway Company, in consequence of some 
discreditable discoveries by the late committee of investigation. 

By your indulgence I was enabled to show the entire untruth- 
fulness of this statement, but Lord Redesdale now thinks it right 
to attack me on another side, and in his letter to you of the 18th 
inst. he broadly states that, being remunerated by a percentage 
on the cost of making the Dunmow: line, I allowed prices 
enormously in excess of the original estimate, and he more than 
insinuates that this was done for the purpose of increasing the 
amount of the remuneration I was to receive. 

Could there be anything more disgraceful to a man than this, 
if true, and can there be anything more disgraceful than to make 
such a charge without foundation? and yet that is what Lord 
Redesdale has done. 

It might well have been that my remuneration had been fixed 
at a percentage on the cost of these Works, that being a very 
common, perhaps the usual mode of paying for engineering 
work; and Lord Redesdale well knows sh ‘ifficult it would 
have been for me, in that case, to have cleared myself of the 
suspicion he has raised; but it is not true that I have been paid, 
and that it ever was intended that I should be paid, by a per- 
centage on the cost of the works. My remuneration was fixed 
at a certain sum per mile of railway, and would have been the 
same to a shilling whatever the line ‘had cost. As to Lord 
Redesdale’s assurance that I will thank him for the opportunity 
of explaining this, I have to say that no person can liked to 
> — slandered for the mere gratification of refuting the 
slander. . 

I blush to have to defend my character from such imputa- 
tions; but it remains to be seen whether Lord Redesdale is to 
be allowed with impunity to trifle in this manner with the repu- 
tation of others; and I will at once place the matter in the hands 
of my solicitor to have this decided. t 

As to the clause inthe Act of 1865 limiting the Great 
Eastern’ purchase money to 80,0001, which Lord Redesdale 
assumes to have been the result of the directors’ confidential 
coramunications with me, I can only say that I knew nothing 
whatever about the clause in question before this controversy 
began; and had-I-been in any way consulted about it, I would 
most certainly have pointed out thatthe sum named was not 
sufficient. 

The increased cost of the line, as has been already explained 
in the course of this correspondence, arises from the additional 
works and stations required to make it equal to other Great 
Eastern main lines; by the purchase of land for a'double line; 
and by.the large amount of interest payable to Mr: Brassey on 
account of his not receiving payment until the completion and 
opening of the line for traffic. Mr. Brassey has also further 
pointed out that the prices I fixed with him were similar to those 
of contracts which he had obtained from the company by public 
competition. 

These facts, however, Lord Redesdale chooses entirely to 
ignore in his unaccountable anxiety to attack my character. 

I am, Sir, 
Your most obedient Servant, 
RoBert SIncuarr. 
4, Westminster-chambers, S.W., Sept. 20. 


This letter places the matter I refer to in so clear a light 
that comment from me upon it is unnecessary; a few words 
about its bearing on the profession generally may not, however, 
be out of place. First of all, then, I notice the circumstances 
which have reduced such a gross and unfounded charge possible, 
as well as the object it was supposed to effect. 

Even Lord Redesdale, it would appear, can no longer deny 
that the insertion of the sum of 80,0002. in the Act of 1865 was an 
oversight(as mentioned in my former letter)which would not have 
taken place had proper attention been called to facts. Those who 
remember the very strong language which the noble lord has 
used on this particular point will appreciate the tacit admission 
(implied in the new theory) that Mr. Brassey was right about 
it all. It would further appear that the circumstance of 





40,0002 beyond the authorised capital being due to Mr. Brasse 
under the so-called “illegal” contract of 1862 is also now ad- 
mitted. 

This being so, persons who did not. know the wonderful re- 
sources of the noble lord might have supposed the matter would 
have ended with apologies from him all round. Instead, how- 
ever, of this, the startling theory is published to the world that 
the extra cost of the line may be ined from the fact of the 
engineer making the prices as high as he can, in order that 
his commission may be proportionately large! Mr. Sinclair may 
well say, in his reply, that nothing could be more disgraceful 
than this, if true. For the sake of putting a few paltry pounds 
in his own — the engineer is now accused of having thrown 
liabilities of many thousands on his employers! 

Mr. Sinclair is to be congratulated on the absolutely conclu- 
sive answer he has happily been able to give to this mendacious 
insinuation. In most cases, however, it is well known that no 
such conclusive answer could have been given, a commission on 
the cost of the work being the most usual form of payment 
amongst engineers. : 

Let it now, however, be thoroughly understood by every 
engineer in future, that when his works, no matter however 
obvious the true cause, should happen to cost more than the 
contemplated amount, there is a Redesdale ready and willing to 
hold him up to the world as having caused this to enhance his 
commission; and, understanding this, he will understand Lord 
Redesdale’s last and most unworthy mode of explaining a matter 
that is patent and open to the eyes of every one who chooses to 
use them. 

As a closing instance of the desperate straits which the 
noble lord is driven to, in order to make it super that his oppo- 
nents are what he represents them to be, 1 may mention that 
he lays a sinister emphasis on Mr. Sinclair’s having undertaken 
such work as the making of the Dunmow line ‘** when he was 
receiving a fixed salary” from the Great Eastern; and this he 
does after Mr. Brassey has published in one of his letters a Great 
Eastern board resolution ordering Mr. Sinclair to take this very 
position ! 

I feel I must now leave the noble lord to the judgment of all 
right-minded people, not forgetting Messrs. Bidder and Sinclair’s 
solicitors. 

I am your obedient ——," 


¢ . 


Westminster, Sept. 23, 1867. 








DRILLED », PUNCHED HOLES. 
To tHe Epitor or ENGINEERING. 

Srr,—It has often appeared inexplicable to me that whilst 
engineers now-a-days so generally insist on the importance of 
drilling instead of punching the rivet-holes in girder and boiler 
work, the subject has not received the same amount of atten- 
tion at the hands of our naval architects, 

Some years ago I chanced to see a large Messageries Im- 
périales’ steamer which bad struck upon a submerged rock in 
the Mediterranean, the impetus of the vessel being so great that 
she had not been brought to a stand until pretty nearly evenly 
balanced on the rock. 

We are taught that a sea-going ship may be considered in the 
light of an immense girder, which, under varying circumctances, 
may be called upon to carry a load in the middle whilst sup- 
ported at the ends, or vice versd; but it was evident that either 
the rules upon which this vessel had been constructed, or the 
workmanship, or both, were at fault. I am disposed to think 
both, for no sooner did she begin to fill than she parted amid- 
ships, and settled down fore and aft in deep water Er hope Iam 
correct, or at least understandable, in my nautical remorse: a 
The rents, of course, commenced at the bulwarks, and gradually 
extended downwards, choosing, however, the lines of rivet-holes. 
No doubt this would have been the case under any circum- 
stances, and that it is impossible by any system of rivetting, 
except, perhaps, thickening the edges of the plates, to preserve 
the full strength of it. The result of the experiments of Mr. 
Fairbairn ard other well-known engineers would appear to 
prove that we cannot, in any appreciable degree, avoid the loss 
of strength i es diminishing the sectional area of the 
plate; but, although they show that this loss is further un- 
necessarily increased by forcing out the portions of iron 
by means of a punch, instead of cutting them out with a drill. 
I am not aware that there have been any satisfactory experi- 
ments made to test the effects of the dghanqusat operation’ 
drifting, which all punched holes must undergo. 

The manager of one of the largest shipbuilding yards in the 
north told me the other day that it ch i practice to punch 





the rivet-holes an eighth of an inch than they were in- 
tended’ ultimately to be, and to make'the two holes (in a 
manner) cotrespond, by forcing bent steel drift the size of 
the rive‘s. One advantage attends this*pldn} that is, i tests the 
quality of the iron. None but a tough strong iron, with a hole 
anything like within its own diameter of the edge of the piate 
or bar, would stand such fearful treatment as this. But whilst 
there may be no crack that even the sharp eye of the inspector 
can detect, who shall say how many or how few more blows 
would suffice to produce one, how nearly the strength and 
tenacity of the iron are exhausted, or how fit it is to fulfil its 
proper functions asa portion of the vessel? 

Taking into consideration the inevitable loss of strength 
occasioned by the diminished sectional area, the avoidable loss 
caused by punching, and, as I believe, the still greater loss 
which the drifting process entails, is it safe to assume in many 
cases that there is 30 per cent. of the original strength of the 
bar or plate left? ‘To remedy the two last-named evils, I would 
suggest the practicability of drilling and countersinking at one 
operation the rivet holes after the plates are placed in position 
on the sides of the vessel, simultaneously through skin and 
framing. This could be accomplished by a portable multiple 
drilling-machine, having its own engine attached, of course sup- 
plied with steam by means of a flexible or jointed steam-pipe. 

The construction of such a machine with six, eight, or ten 
drills of readily variable pitch “ presents no mechanical diffi- 
culty.” It would not be an expensive machine, and could be 
easily applied to most parts of the shell of the vessel, whilst an 
ordinary radial drill, also with its own engine, could be applied 
to the more inaccessible parts. 





of | or why he 


The plan might be somewhat more costly than punching, but 
so is drilled girder work, and the stability of a bridge is not of 
more importance than the strength of a ship. 
If this suggestion has not been made before, I shall be glad 
if you think it worth publishing, and subscribe myself, 
Yours, &., 





Skerne Ixon Works, Darlington, Sept, 21, 1867. 








. STEAM HAMMERS. 
To THe Eprror oF ENGINEERING. 


Srr,—I observe that Mr. Lowthian'Bell, in his paper on “The 
resent State of the Manufacture of Iron in Britain,” read at the 
late meeting of the British Association at Dundee, and publi 
in ENGINEERING of this day, says, “The'steam-hammer, a 
“ French idea, it is said, originally, but indebted for its practical 
“ application here to Nasmyth.” 
he steam hammeér'was invented by James Watt, and de- 
scribed in his fifth patent in the year 1784. 

On the 6th Jane, 1806, William Deverell, of London, patented 
a steam hammer in which the compressed air at the top of the 
cylinder was made to give additional force to the blow. 

In 1838-39, James Nasmyth revived the idea of the steam 
hammer. ; 

In 1839, Francis Bourdon, of Creusot, invited Nasmyth, saw 
his plans, and, returning to Creusot, set up one. 

In 1842, Nasmyth visited Crevsot, and saw this hammer, 
and, on his return, patented the Nasmyth-Bourdon hammer in 
his own name. 

Since that time, Morrison, Condie, and others, have brought 
out modifications and various improvements in. this. useful im- 
plement; but I think I have shown enough to’ prove that the 
idea was not originally French. 

Your obedient Servant, 
Cuar.es F. T. Youna, C.E. 

7, Duke-street, Adelphi, W.C., September 20, 1867. 








NEGATIVE SLIP. 


To THe Eprror oF ENGINEERING, 

Sir,—I have attentively read the extraordinary production of 
your correspondent, “C.,” and, from the first few lines, was 
misled into expecting that the paradox of negative slip would 
be brilliantly cleared up (of course to the utter annihilation of 
Mr. Bourne’s ideas on the subject), as he commences by an- 
nouncing that he can at once find and show us the immediate 
cause thereof. He is then so kind as to give us some ve 
nearly incomprehensible dimensions of some very improbable 
screws—one with a pitch of } and another of } of the diameter 
—-say, of two propellers of 20 ft. diameter each, having pitches 
of 10 and 15 ft. respectively. What would an engineer say to 
fitting ships with such propellers? He continues by telling us, 
as a discovery, that which every engineer knows, ¢.¢., that ifa 
screw be too small for the ship it has to propel, great. positive 
slip is the result, by reason of the small area of impinging sur- 
face offered by it. (The foregoing remark is specially intended 
for “ C.’s” information.) nivt ‘ 

He then says negative slip signifies that the velocity of the 
screw exceeds that of the ship, thus confusing the positive with 
the negative, in direct contradiction to that which he says above, 
and showing a total ignorance of the subject treated upon, But 
even if he were right, what does the “velocity” of the screw 
signify? Is it the screw’s progression through the water, or is 
it the velocity of the tips of the blades? If the latter, I 
imagine it would in any case be considerably more than the 
speed of the ship. Take, for instance, his 12 ft. screw, with 
16 ft. pitch (about the only reasonable one quoted), and drive it 
at 80 revolutions’ per minute; this would give 12.619 knots as 
the speed of the vessel per hour, but the velocity of the tips of 
the blades would be 29.733 knots. ‘i 

His showing, or rather asserting, the existence of positive or 
negative slip in particular cases does nothing towards explain- 
ing why negative slip should exist: he merely states what he 
considers a fact, and leaves us to draw our own inference. Ifa 
man of a literary turn of mind went mad, he would probably 
write nonsense; but the assertion or even proofs of such a pro- 
ceeding on his part would not, show or ,explain why he did so, 
became insane. 

As to “C.’s” last paragraph, I would only suggest that per- 
haps he has a few ‘second-hand” screw propellers which he 
wants to get rid of; if so, 1 truly admire his tact and ingenuity, 
and would recommend atly one in the same position to act 
similarly. i 

In conclusion, allow me to apologise for the length of my 
letter, and state that its only object was to prevent any one 
reading your widely circulated and valuable publication from 
being misled by the absurdities contained in ‘+C.’s” delightful 
epistle. 
Yours respectfully, . 

Micu an. Seri. 
London, September 24, 1867. 





To THe Eprror or ENGINEERING. — 
Srr,—I find that | inadvertently described “ negative slip” as 
implying an actual excess of the velocity of the screw over that 
f the vessel. I meant to say just the reverse. 
nee : "Your obedient Servant, 


September 23, 1867. 








Tue Frencu Inon Trape.—During the first six months of 
this year the quantity of iron manufactured in France was 605,082 
tons, as compared with 633,958 tons in the corresponding six 
months of 1866, being a decrease of 28,876 tons. There was 
also a falling off in the make of pig, the quantity produced - 
the first half of this year being 429,854 tons, as compared with 
454,406 tons in the corresponding half of 1866, being a vera 
of 24,522 tons. ‘These figures slow that the iron industry o 
France bas suffered equally with this country from-the general 





depression whieh has prevailed for a considerable time past. 
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We give, on the present and opposite some further illus- 
trations representing works on the Highland Railway. We have 
already alluded in this journal to the great taste and skill with 
which the architectural ions of these works have been 
designed ; and as the works themselves were fully described in 
Mr. Mitchell’s paper on the Highland Railway, which we 
published on page 205 of our last number but one, it will be un- 
necessary that we should add more here. 








INDIAN PATENTS. 

Tue undermentioned specifications of inventions have 
been filed, during the second half of 1866, under the provi- 
sions of Act XV. of 1859, in the office of the Secretary to 
the Government of India, in the Home Department. Copies 
have been sent to one of the secretaries to each of the 
Governments of Bengal, Fort St. George, Bombay, and the 
North-Western Provinces. -A copy of every specification 
is open, at all reasonable hours, at the office of the Secre- 
tary to the Government of India, in the Home Department 
at the Presidency, to public inspection, upon payment of a 
fee of one rupee. A certified copy of any specification will 
be given to any person requiring the same, on payment of 
the expense of copying. 

No. 281. Lieutenant W. J. Carrall, R.E., Assistant 
Engineer in the Department of Public Works, formerly of 
Fyzabad, in Oudh, now residing at Roorkee, for a new 
mode of equalising or regulating the discharge of water 
from orifices under varying heads. 

No, 289. Mr. Henry Gartner, No. 4, Dalhousie-square, 
Calcutta, chr ter, watchmaker, and jeweller, for a self- 
acting punkah. 

No, 292. Mr. Walter Raleigh Gilbert Hickey, C.E., Cal- 
cutta, for improvements in railway sleepers. 

No. 295. Mr. William Riddle, C.E., of Church Gate- 
street, and Mr. Alexander Charles Brice, of Colaba, both 
in Bombay, for improvements in apparatus for compressing 
cotton or other material. 

No. 296. Mr. Digby Murray, master mariner, of Dundee, 
in Scotland, for.a block for lowering boats from steamers 
or sailing vessels while the said steamers or sailing vessels 
are in motion. 

No. 298. Mr. A. W. Campbell, merchant’s assistant, 
residing at Middle Colaba, in the Island of Bombay, for 
compressing cotton, wool, or other substances of a fibrous 
nature. 

No. 299. Mr. R. Newton, M.E., No. 7, Hummam-street, 
Bombay, and Mr. J. Sykes, cotton mill-manager, of{Coarla, 
near Bombay, for an improved arrangement of press and 
machinery for the purpose of either half or fully pressing 
cotton, wool, or other fibrous substances. 

No. 300, Mr. F. J. V. Minchin, of Aska, Madras Presi- 
dency, for an improved process for extracting the juice from 
sugar-cane, beet-root, and other plants. 

No. 802. Mr. J. Gale, junior, of Devonshire-terrace, 
Plymouth, England, electrician, for improvements in pre- 
paring and treating gunpowder. 

No. 803. Mr. James Templeton Wood, of Inner Temple, 
London, barrister-at-law, for improv ments in the means of, 
and apparatus for, compressing and packing cotton, wool, 
jute, and other similar bulky articles. 

No. 304, Captain Cowper Phipps Coles, R.N., of Ventnor, 
in the Isle of Wight, for improvements in protecting the 
bottoms and sides of ships and other structures exposed to 
the action of the water. 

No. 306. Mr. F. Saintyves, artiste-mécanicien, No. 61, 
Cogsitollah, for punkah pulling-machines. 

No. 307. Mr. Eugtne Pierre Barrabé, of Paris, for im- 
provements in apparatus applicable to the clearing and de- 
cortication of corn and grains of all kinds. 

No. 308, Mr. John Kay ‘Farnworth, of Alderly Edge, in 
the county of Chester, for improvements in appar tus for 
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raising and lowering the windows of railway and other 
carriages, and other windows. 

No. 309. Mr. Charles Thieme Liernur, of Frankfort-on- 
the-Maine, in Germany, for a pneumatic method for the in- 
offensive removal of all fluids, solids, and gases from water- 
closets or privies, and other conduits, and of storing said 
materials so that they may be applied in their natural un- 
changed form to agriculture and other branches of industry. 

No. 311. Mr. William Boyd Livingstone, Officiating 
Assistant-Professor of English Literature in the Presidency 
College, and of No. 18, Sudder-street, Calcutta, for using 
cotton in certain peculiar ways for all the purposes for which 





blotting-paper is now used. 
No. 312, Mr. William Boyd. Livingstone, of No. 13, 














ABUTMENT OF THE FINDHORN VIADUCT, 


Sudder-street, Calcutta, for punkah-pulling and thermauti- 
dote-machine. 

No. 313. Mr. William Boyd Livingstone, of No. 138, 
Sudder-street, Calcutta, for an irrigating and motive-power 
machine. ; 

No. 314. Mr. Henry Clifton, of London, for an improved 
churn. 

No. 316. Captain Francis John Bolton, of No. 13, Bruton- 
street, London, for improvements in the mode of transmitting 
messages by the electric or magnetic telegraph. 

No. 317. Mr. F. Saintyves, artiste-mécanicien, No. 16, 
Cossitollah, and Mr. P. W. Fleury, No. 17, Joratallao- 
street, for improvements in the motive power of F. Saint- 
yves’s punkah pulling-machines. ; 
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STEAM-CULTIVATION, 


Dr. Jonnson and his followers had Latinised the 
goed old Saxon Zi, tillage, and tilth into “ cultivate” 
and “cultivation” generations .before—with all the 
readiness to adopt new terms-—we had grasped the 
idea that all. the operations of tillage are mechanical, 
as much s@.as. the grinding of corn, the pumping of 
water, the rolling of iron, or the weaving of cloth, 
A few years ago it would have only led to a confusion 
of ideas to have spoken even of reaping or thrashing 
as mechanical operations. The scholar would have 
shown that they were manual only, and that neither 
the sickle nor the flail was'a true znyavn, since it was 

mployed tc tvor to regulate force or 
n¢ ‘its ‘complex’ structure, consist- 
r 7 5 ke 


phi iar modification of the 

nigal powers,” rr ape might. have been 

said of a sewing-needle, f Revated oman oar, a wain or 
of 













a pack saddle, and yet of reaping, of 
thrashing, of sewing, the impelli ; thro 
the water, and the transport of burdens tipom ‘land, 

@ now recognised as purely mechanital | forms of 
Sok. Even writing, painting, sculpture, and. musie 

lye much mechanical aetion-initheir! execution ; 

“Hi, dismissing the idea of originality implied by 

iy these ate we content ourselves with the mere 
reprodueficit: works. which they comprise, we 
may have mechanical writing, mechanical painting, 
mechanical sculpture, and mechanical music. Indeed, 
all motion, of whatsoever kind, comes within the range 
of mechanical science, and as all material motion im- 
plies mechanical power, this can be supplied by means 
of the steam-engine. 

No problem jm grinding, pumping, rolling, or weav- 
ing, in locomotion on land or the propulsion of vessels 
through water, is more completely mechanical in its 
nature than that of the breaking up, inversion, and tho- 
rough loosening of the soil, as understood by the term 
tillage, or cultivation. Whether the power be applied 
through the human arm and a ede, or through a 

e-drawn or bullock-drawn plough, or through a 
steam-drawn implement of any kind, the operation is 
equally a mechanical one, being the application of de- 
trusive and disruptive forces to overcome the cohesion 
and inertia of the soil. As for its inertia, the weight 
of loose earth, a foot deep, over an acre of laud, is no 
less than 1500 tons. Even in moderately light plough- 
ing the draught of a pair of horses is about 3.cwh, 
and in cutting ‘a furrow'9 in. wide 8712 foot-tons of 
work are thus expérnded in’ plougliing an acre!’ “In 
other words, as much work is done as if a weight of 
1 ton were lifted a mile and five farlongs high in the 
ait, or if a 25 ton locomotive were lifted to the top 
of St. Paul’s: The work, thus considered, appears 
large; but the horses’ walk 11 miles, and occupy at 
least half a day in doing it. ‘The force thus expended 
upon the land ts applied ix the simplest manner known 
to mechanical science, to wit; by pulling in a straight 
line ; not but that the implenient might be pushed with 
equal effect, but in this case *the application of the 
pushing power would be obviously inconvenient and 
disadvantageous, 

The purely: mechanical nature of the problem 
presented by all forms of cultivation, where the im- 
plement is drawn through or over the ground, is moré 
than ever apparent when we thus regard all the cutting, 
pushing, and otherwise disturbing forces exerted by 
the implement is proceeding from’ the single ‘and 
simple pulling or ile force acting in a right line 
upon it. The forcés and motions imparted by i 
plough or a cultivator to the soil itself may be 
numerous and somewhat complicated, and it has 
indeed taken a long time to arrive at those forms of 
ploughs and cultivators which act best upon the soil 
with the least, draught, or, in other words, with the 
least mechanical power. But, having once settled upon 
the form of plough or other implement to be used, all 

ughing and all cultivating by whatever kinds of im- 

ts become merely a matter of pulling, as much 

as pulling a railway train, or pulling coals out of a 

t, or pulling round and round the whicels of a factory 

y means of drivirig-straps' ‘or tlt teeth of the spur- 

ing may be, still required, ‘but this is a 

matter, as it is in the case of steami- 

Yessels thousands of effective horse power, 

and yet obedient to the guidance of one or two men at 
the wheel, 


heel, 
When the whole work of ti or’ Cultivation, is 
redy the sim ‘idea of pullitg, the 
of stan as agua bolberpower is alfady ale 
‘Steam can always pull more cheaply than horses. 
be proved even of the street traffic of ‘Lon- 
; ere are certain objections to the presénce of 
steam-engines in the streets which we need not 
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It is sufficient that there are no substantial objections 
to steam upon the farm, and many thousands of farm 
engines are.already in use, ae but afew hundreds 
of these are as yet used for ploughing. There is no 
doubt that many farmers have reasoned to themselves 
that, where the pull is no more than that of a pair of 
horses, steam could not show the same advantages as 
in the immense traction upon a railway train or a pit 
rope, and that. the interest on the cost of an engine and 
steam tackle, and the cost of feeding and working it, 
and keeping it in repair, would, after all, exceed the 
total cost of horse work. But the great value of steam- 
cultivation comes from the fact that from three to ten 
times the draught of a pair of horses may be effectively 
elie by it, in breaking up and stirring the soil, and 

iat, too, at twice the speed of horse - pulling. 
While the pair of horses are getting. over their one 
acre: a, day, the steam plough will do from ten to 
fifteen, and that toa greater depth, and with more effect 
in knocking the ground completely to pieces, whieh is 
And this 
is done. without any treading,,of the ground, whether 
hefore orafter the implement has gone through it—a 
treading which, in the case of a pair of horses, leaves 
more flan 200,000 foot-prints per acre when cutting 
a 9 in. furrow—a treading which, for so much of it as is 
upon the yet unploughed ground, is kriown to add about 
one-third to the draught of: the. plough, while that of 
the off horse, at the-buttom: of fhe furrow, by so much 
undoes what the plough has already done, forming a 
hard pan, which, in its turn, ought properly to be 
ploughed again. 

So long, indeed, as we continue to employ horse- 

ulling in tillage, so long must we have imperfect and 
insufficient tillage—so long indeed must we remain 
—— ignorant of what thorough tillage really is. 

Ve are in the habit of measuring the productive 
capacity of the arable land of England as if it were 
almost of necessity a fixed quantity, capable of no 
considerable increase, except of course by bringing 
fresh land under cultivation. Now, the present pro- 
ductive capacity of the soil is that only due to horse- 
tillage, or, to keep the mechanical idea clearly in mind, 
to horse-pulling. Yet the farmer knows quite well 
that, if he chooses: to. expend sufficient labour with 
a spade, he can, by turning up and loosening retentive 
ground two or three feet in depth, greatly increase its 
crop-growing power, giving to a fair ordinary ‘soil 
the fertility of the richest wheat lands in Kent, or 
that of the famous Carse of Gowrie, in Scotland. Ifit 
Were possible to carry on spade husbandry as rapidly 
atid as chéaply as ordinary ‘tillage, there can be no 
quéstion that all the arable land in the kingdom would 
be spaded, nor that, the crops taken off, if not doubled, 
would be very largely” mereased. In thoroughly 
knocking the soil to pieces, the steam plough, the 
steam digger, the steam cultivator, and the steam 
harrow, by reason of the great’power and high speed 
at which they are worked, approach the effectiveness 
of spade tillage, and the “committees of the Royal 
Agricultural Society on, steam-cultivation have found 
evidence that steam-tilled land has given, in’ some 
eases, two quarters of corn more per acre that like 
land tilled by horses. So-far from this being a State- 
ment to be suspected of @xaggeration (it is, however, 
well authentieated), it really expresses but the matter- 
of-course result of thorough tillage, as contrasted with 
horse tillage, which commonly is not thorough, how- 
ever mellow the land may appear at the surface. No 
farmer requires to be told that the best tilth gives the 
best crops. In the proved cases, therefore, where 
steam tillage has given an additional two quarters of 
wheat per acre, and worth 60s. a quarter, it would 
require but the increased: crop on 200 acres, in a 
single year, to pay for’a double engine tackle of the 
first class, or, in other words, it would return 1200/7, 
additional from but 200 acres of wheat. 

Limited, as British agriculture has heretofore been, 
by the partial and ‘imperfect ‘character of horse-tillage, 
or, in other words, by the necessity pf employing a 
costly and relatively weak. form {of meclianical power, 
we are yet ignorant of what the soil is really capable. 
From the want of steam power, which alone can pro- 
perly ae dy su bila under-draining has not 

een, carried On, anything approaching the extent 
required for good till: When oa heavy soils 
shall have been drained and thoroughly broken up, so 
that the whole of their chemical constituents are ac- 
cessible to the of growing plants, the crop will 
inevitably be greater, an probably ery miuch greater, 
than now. teeall be in Erect, ahade: usbandry, only 
other implements and other forces than spades and the 
forces of men’s muscles will be brought to bear. Itis 


niore than likely, when all tillage'is everywhere under: 
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by steam is always cheaper and better than pulling by ° 


horses, that horse-dtawn implements of all kinds will 
come to be regarded in common with the road wagons 
and mail coaches and sailing packets of old—with 
windmills, horse-mills, the reapmg-hook, and the flail. 

It is singular that while steam has been so long ap- 

lied to nearly every other form of mechanical work, 
it. has been applied.only so lately and so slowly to the 
most important of all forms:of mechanieal work, that 
of-tillage; and what -is a farm but.a great laboratory 
and a. manufactory of food? Many Giftculties have 
stood in the way, but the ‘real and greatest difficulty 
of all has been the unbelief, on! the’ part of farmers, 
that steam could be applied with real practical ad- 
vantage to tillage: . Even now, after all that has been 
dotie, thereiare not:probably four hundred sets of steam 
tackle in the Kingdom. Yet it is a hopeful sign that the 
number is now bemg inéreased at a brisk rate, with every 

rospect of slo. reaching a point corresponding 
fo on’ _¢b-aftackle for every 2000 acres of arable land 
in Ei, “ad. and Séotland, if not in Ireland. There 

ave, fo doubt,. been those who were willing to 
believe, in the abstract or in theory, that steam- 
cultivation was ‘practicable, and that it ought to have 
an advantage over horse work, but these half-believers 
were not prepared tomake the experiment for them- 
selves, Others ‘ave been restrained by-the want of 
Gapital) Much has been accomplished, however, by 
the steam-plough companies, like those at Hereford, 
Whitchurch, Wellesbourne, Wakefield, the North 
Staffordshire company, &c., who take the whole risk, 
and let out their engines and tackle, sending their own 
men, to work for whoever likes thorough cultivation 
at a moderate price. In this way, and in the hands 
of private owners who “let out” engines and plough- 
ing tackle, steam tillage has not only now gained a 
fine start, but a new and profitable investment is 
afforded for the capitalist. Several new steam-plough- 
ing companies are now projected, and it is probable 
that their number will be greatly increased when once 
the business talent and energy to which we have 
been accustomed in railway and other public under- 
takings finds its way into this.meéw chawiel. To the 
young pushing engineer; knowing something of men 
and of business, perhaps no opening, just now, is more 
promising than that which is afforded by the oppor- 
tunity of preening and working steam-plougl: com- 
panies. Alas! we fear that those who already consider 
themselves engineers, know, too Jittle of the field and 
of farming for this. But the rightkind of talent is being 
slowly'supplied from among’ the farmers themselves, 
and a sade we have’a, number of-well-knowu’and un- 
deniably ‘clever, agriculttiral” engineers,’ makers of 
traction and portable engines, and managers of steam- 
plough factories and “of steati-ploaghing companies, 
who, a few yéars ago, Were’ plain farmers: Some of 
these, as, is wellknown, ‘are men of ingemuity and 
abundant mechanical regoutces, and who, in their 
works, show excellent mechanical judgment, 

It is not to be'deniedhowevér, that very consider- 
able meclianical difficultiés ‘réqtiired ‘to be overcome 
before,steam. pulling could’ be ‘suceéssfully applied to 
tillage. -Steam-farming, indeed, presents more natural 
difficulties thah perhaps; any other problem in the 
whole range of’ mechattical’ engineering. ‘The engine 
cannot work upon ‘fixéd foundations like a factory 
engine, nor upon-eyenly laid and uniformly gauged 
rails rd a locomative, opel course 9 alkett’s 
once-famous prapesition of guide-way agriculture were 
reduced to : ire tieé, An ipilinary portabls engine, if 
of sufficient poWet 'té° work ploughs in heavy soils, 
would weigh six or eight tons, and the movement of such 
an engine by horses is often a difficult matter, as the 
ground over which an engine must be taken is often 
impassible, or nearly so, to horses. Portable engines 
have been applied, however, and with fair success, to 
the tillage of land of moderate stiffness; but the 
requirements of steam tillage in its widest application 
point clearly to the necessity of self-moving or locomo- 
tive engines. “There are obviously, two modes in 
which such engines may ‘be employed. One is that 
where they travel to-and-fro over the land, dragging the 
implement behind them. Romainé’s rotary digger, 
which attracted much attention a few. years ago, was 
worked in this way, being indeed part and parcel of 
the engine itself. Thére’ are ‘in “all ‘ casés ~serious 
objections, however, fo locdmotivés moving 
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for every acre cultivated, and supposing its draught to | 4000 acres, the amount varying with the nature of the 
be, say, 30 cwt. on firm ground on a level, and its soil and the breadth of implement used, and the highest 
weight 9 tons, the whole of this draught would be | estimate of its wear and tear is about 10d. per acre. 


absorbed in overcoming the mere gravity of the engine 
itself on an incline of | in 6, leaving nothing for the 
implements. Again the engine, weighing, say, 9 tons, 
would act as a steam road-roller upon the ground, and 
even it were kept off the ploughed portions, the 
pressure of its wheels would so indurate the soil in 
Font of the plough, or cultivator, as to add very 
materially to the resistances which either of those im- 
plements would have to overcome. As for harrowing 


and cross-harrowing an already cultivated field by means | 


of an implement drawn direct by a 9 ton locomotive, 
any farmer will understand that the engine would do 
more harm than the harrow could possibly do. good. 
The locomotive engine, drawing the implement, would 
lose much time in turning at headlands, and could not 
work so close up as an implement worked by other 
means. 
The only other mode of working the implement is 
that of drawing it to and fro, by means of chains or 
ropes, by an engine or engines fixed at a corner or 
the sides of the field. Here the objections to the 
locomotive engine, working up and down the field, 
and dragging the implement directly behind it, are 
| avoided, and the question is reduced to one of the 
transmission of power. This mode of working im- 
| plements was proposed and patented by a sanguine 
inventor, oue Jolin Tulloh Osborn, more than twenty 
years ago. But he proposed to drag the plough or 
cultivator by means of chains, and although un inven- 
tor, in the early stages of a great invention, commonly 
has a faith which should move mountains, we will ven- 
ture the opinion that Mr. Osborn himself, if he be 
now alive, will agree that chain-traction is an im- 
practicability. And if he does not, any of our agri- 
cultural engineers could assure him, in all sincerity, 
that it is so. Going from chains to ropes, we need not 
say that a hemp rope, under a draught of 20 cwt. or 
30 ewt., and dragging over broken or stony ground, 
would stand a poor chance in the field. It is beyond 
dispute that steam-ploughing owes almost everythjng 
to the invention and successful manufacture of wire 
rope. The steel rope of 1867 is, indeed, one of the 
marvels of the present century, not merely because of 
its wide usefulness, but for its. wonderful strength, 
hardness, and pliability. The late Mr. John Fowler, 
when bringing out his first steam-plough, adopted 
wire rope, as, indeed, there was nothing else which 
would have answered the purpose. But wire for ropes 
was then made only of iron, and the ropes were not 
remarkably strong, although stronger than hemp ; they 
bent readily, and were, of course, injured by bending ; 
they were especially given to rusting, and they chafed 
rapidly whenever they were allowed to drag upon the 
ground, The iron of which they were ia had a 
tensile strength, when in the bar, of less than 30 tons 

er square inch; in other words, a weight or dead 
pull of 30 tons would pull in two a bar 1 inch square. 
Drawn into wire, the tensile strength was increased to 
probably 45 tons for au actual section of wire equal 
to 1 inch square. Attempts were made later to draw 
good tough steel wire, but this was found to be britile, 
although strong at a dead pull. But, by degrees, steel, 
not only of enormous strength, but of great pliability, has 
been obtained, and this is now used for pulling steam 
ploughs and cultivators. The mode of making this 
wire is still a secret, but there is no doubt as to its 
qualities when made. For steam ploughs a rope of 
24 steel wires of No. 14 gauge is now used.: No. 14 
gauge is about ,thin., or exactly .085 in., in dia- 
meter, and it requires 176 such wires to form a total 
section of one square inch. Their weight is but an 
ounce to the yard, and when laid in a rope, in which 
considerably more than a yard of each wire is required 
for a yard of rope, the weight is hardly 2 lb. per yard, 
or less than a ton for a thousand yards. Yet each of 
these slender wires will bear a pull of from 2000 Ib. to 
1 ton, equal to a tensile strength of from 160 to 175 
tons per square inch of metal, a strength never before 
attained with any other material known to man. 
Every wire used in the best steam-ploughing ropes is 
tested, and we have witnessed many of these tests, 
showing a remarkable uniformity in the results. Each 
wire is exceedingly stiff; it is nearly impossible to 
bend it in the fingers, and yet when sufficient force is 
applied it may be twisted around an iron rod’ not 
larger than a pipe-stem without breaking. Ropes 
made of such wire are at once strong, hard, and 
pliable. It is impossible to break them in fair work ; 
they wind perfectly upon the coiling drums without 
injury, they will bear considerable dragging upon the 
ground without chafing, and they rust but little. A 


single rope now serves for working over from 2000 to 








As to chafing, some farmers even prefer to allow the 
rope to drag upon the ground, except upon gravelly 
soll, finding, as they assert, that the wear, whatever 
it is, costs less than the wages of boys to attend to 
the rope-porters commohly employed. This dragging 
is attended however with much friction and a loss of 
power. 

With a portable engine, or rather a self-moving 
engine, and with steel ropes such as we have described, 
a hasty observer might conclude that-the- whole pro- 
blem of steam-ploughing was solved. So far from 
this, it has required, on the part of the late Mr. John 
Fowler and his assistants, such an amount of ingenuity 
and perseverance to perfect this remarkable invention, 
as is only to be matched in the history of the locomo- 
tive engine, or in that of some of the more complex 
and beautiful examples of spinning and weaving 
machinery. The transmission of the power from the 
engine to the implement was a nice problém, and new 
implements indeed required to be ifvented... With 
steam power equal to that of from twenty to thirty 
horses (for the nominal power at which “engines are 
rated as “10 horse,” “12 horse,” &c., bears little re- 
lation to their real power), an implement taking a 
breadth three or four times greater than that of the 
old single-furrow plough was admissible and was in- 
deed required, and as such an implement would 
necessarily be of considerable weight, it was desirable 
that it should not require to be turned at the head- 
lands, but be capable of working to-and-fro in either 
direction. There were schemes long ago, and Fiskin’s 
was one, for mounting two sets of ploughs in a frame, 
one set pointing in one and the other in the opposite 
direction, and these ploughs were so contrived that 
either set could be raised and lowered at the will of 
the ploughman. One set was “right hand,” and the 
other “left,” both turning their furrow the same 
way. Thus while one set was in the ground, 
and at work, the other, pointing in the opposite 
direction, was clear of the ground, and ready to 
be lowered, in its turn, at the next headland, the 
means employed for lowering either set of ploughs 
acting to raise the other set. Fowler’s Nelenes 
plough was an improvement upon this idea. It con- 
sists of a double-ended iron framing, each end mounted 
with ploughs pointing towards those on the opposite 
end, the whole tipping readily upon a pair of <heola! 
It is shown in Figure 6, page 301, anil will be recog- 
nised in several of the other figures. The same ar- 
rangement is employed also for the steam-cultivator, 
the opposite ends of the tipping-frame being mounted 
with sets of cultivating tines. As every ploughman 
knows, it is much easier to take a furrow along the 
edge of one already turned, cutting away the soil 
from the side, than to open out a cut through solid 
ground. The several sets of shares or cultivatiieg 
tines in the balance-plough or balance-cultivator are 
set, therefore, one behind another, so that the second 
share from the front cuts from the side of the first 
furrow, the third share cuts from the side of the 
second, and the fourth from that of the third. In 
this way no single share or tine is working down into 
solid ground, except, of course, the front share or tine 
when cutting the first furrow in a field. The number 
of furrows is governed by the nature of the soil and 
the amount of power at command. Messrs. John 
Fowler and Co. have made a few steam ploughs to 
cut six furrows at once, and one, sold some time ago 
toa French farmer, who is working it near Paris, has 
eight moulds and shares at each end of the tipping- 
frame. It will be seen in the drawings that the 
wheels upon which the plough-frame is balanced are 
of unequal diameter, and the reason will be at once 
understood when it is considered that one runs along a 
road the whole depth of the furrow below that of the 
other. The wheels of course are loose on their axes, 
and the inequality of diameter does not tend therefore 
in any way to turn the plough out of its course. 

We are not describing the separate features of the 
complete system of steam-cultivation in the precise 
order in which they were invented, but rather in the 
order in which one new to the whole subject might 
have taken it up, first in its general aspects, and after- 
wards in its details. So far we have the general ideas 
of steam-cultivation, the self-moving steam-engine 
giving off its power to the implement through a wire 
rope; and of the implement itself, a ploughing-machine, 
working in either direction, and turning its four, six, 
or even eight furrows all the same way in whichever 
direction it may be going. | The nicer details, upon 
which everything depends, and’ which have been so 
admirably workeg out, strike the attention with equa 
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force when once they are carefully examined. The 
point to which the steam-ploughing engineer had to 
direct his best ingenuity and judgment was that of the 
transmission of the steam power, through the wire rope, 
to the implement in any part cf the field. To pull 
the implement towards the engine was easy enough; 
but it was equally necessary to pull it away from the 
engine, when but a single engine was employed. It 
was necessary also to shift the implement into fresh 
ground at the end of each bout. To pull the imple- 
ment away from the engine, was practicable when the 
rope was led around the boundaries of the field, its 
direction being maintained by means of sheave = 
anchored at the corners. The opposite ends of the 
rope were attached to the implement, and the rope 
itself was then alternately driven in opposite directions 
by means of winding-drums upon a separate framing, 
and driven by the engine. To plough a square field 
of 20 acres upon this plan, at one a down, would 
require at least 1555 yards of rope, the field being 
311 yards square. At each bout of the implement 
two of the sheave pulleys would have to be taken up 
and re-anchored. This, “ the roundabout” system, was 
generally adopted in steam-ploughing in the earlier 
stages of the invention; but it has now, to a great 
extent, been superseded by more direct and effective 
arrangements. Even upon this plau, however, as upon 
all the others, the implement is driven at 34 miles 
an hour in ordinary soils; and this, when taking a 
breadth of 4 ft., and allowing one-tenth of the time to 
be lost at the headlands, is equal to nearly 14 acres per 
hour. . 

A more direct plan of working is that with an engine 
travelling intermittently, as each breadth is completed, 
along one headland. A pulley is secured to an anchor 
capable of being moved at corresponding intervals 
along the opposite headland. The rope passes 
around the winding-drum on the engine and around 
the distant pulley, and being secured to the plough, 
the latter is drawn to and fro between them. A still 
better plan, now largely adopted, is that of employing 
two engines, one at each headland, and drawing the 
implement alternately by each. In this case, however, 
each engine is standing for half the time. 

A further improvement lately introduced by both 
Messrs. John Fowler and Co., of Leeds, and by Messrs. 
J.and F. Howard, of Bedford, is that of drawing two 
implements in opposite directions between a pair of 
engines, which are then both worked continuously, ex- 
cept for the momentary stoppage in reversing. 

Our illustrations on page 293'show all these systems, 
except the original “ roundabout ” plan. 

These various arrangements’ of the engines, imple- 
ment, and rope are readily understood; but it is an 
important matter also to wind the rope in uniform 
layers upon the coiling drum (where a coiling drum is 
used), and also to adjust the length of rope out to the 
varying width of the field, where this does not happen 
to have exactly parallel sides. It is important, too, 
where coiling drums are used, that the one which is 
paying off the rope shall let it out under a certain 
tension, sufficient to prevent it from fouling its own 
coils, one upon another. All these are matters of nice 
detail, upon which the success of steam tillage has 
been greatly built up, and yet they are hardly matters 
which would occur at all to a general observer, nor 
can their importance be fully appreciated, except by 
the mechanical engineer. ‘The engineer will under- 
stand, too, that it must be desirable to get rid of coil- 
ing drums altogether, and to employ an endless rope, 
working like a driving-strap around a pair of pulleys. 
‘This result has been attained by the elegant device of 
the “clip-drum,” which will be described in the course 
of the present article. 

In Messrs. Fowler’s ploughing-engines the rope- 
drum revolves in a heslianlal plane, upon a vertical 
axis beneath the boiler. Special coiling gear is prévided, 
therefore, to prevent the rope from dropping down 
while being wound upon the drum. ‘The height or 
vertical width of the drum correspotids to about ten 
thicknesses of the rope, coiled side by side, and it was 
a neat problem in mechanics to contrive an apparatus 
for laying the rope uiformly upon the drum. It was 
only necessary to cause a pair of small guide-sheaves to 
traverse uniformly both up and down the face of the 
drum, once for every twenty revolutions which it made. 
This was effected in the manner shown in Fig. 16, page 
301. Centred upon and revolving with the winding 
drum is a pinion, I, and beneath it is a pinion, H, 
turning loosely upon the spindle, and having one tooth 
less than I. Another pinion, J, placed to one side, and 


carried around bodily by the winding drum, in which 

its own centre is fixed, and having a width equal to 

that of both pinions, I and H, gears into both, and 
(Continued on page 294.) 
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(Continued from page 291.) 

thus by the difference in their diameters turns the 
lower one, H, once while the winding drum turns, say, 
twenty times. Attached to the pinion, H, is a cam, 
G, which is merely a groove whose direction around 
the boss of the pinion is oblique to its own plane—a 
groove which has been erroneously described as a 
spiral, although it is neither spiral nor helical. A 
lever or arm, G, centred upon a fixed joint at one end, 
and carrying the guide-sheaves for the rope at the 
other, is moved up and down, so as to coil the rope 
properly, by means ofa stud, F, which is thus moved in 
the single revolution which the cam,G, makes while 
the winding-drum is making, say, twenty revolutions. 
This neat and simple arrangement secures uniform coil- 
ing, which is a matter of great importance as regards 
the durability of the rope. And as the lever or arm, 
C, can be swung horizontally round the drum, through 
a considerable angle (being centred upon a stud fixed in 
a — of metal, which encircles the drum-spindle, 
and is freely movable around it), the coiling gear ad- 
justs itself to any direction in which the rope is led on 
to or off the drum. Ordinarily, the rope comes in or 
goes off in a direction nearly at right angles to that of 
the longitudinal axis of the engine, but it can be 
equally worked at a very considerable angle to the 
right or left, and in this respect the horizontal winding 
drums of Messrs. Fowler’s engines have an important 
advantage over the vertical drums adopted by other 
makers. 

In fields of irregular shape the length of rope out 
en vary, and vary considerably, too, at each bout; 
and, apart from this, it is evident that with a span of 
200 or 300 yards of elastic rope across a field, with 
the occasional yielding, to a certain extent, of the 
engines or the anchor, there must be, now and then, 
more or less slack in the rope, which it is important 
to take up. When an endless rope is employed, the 
adjusting apparatus used for this purpose is a very 
elegant arrangement off slack-gear.” At first sight it 
would be supposed that any mechanism for taking 
up this slack, or giving off rope to meet the re- 
quirement for more, would be affixed to the engine 
itself. So far from this, however, an arrangement 
of great mechanical beauty and simplicity is applied 
direct to the implement, and this suffices to keep 
the rope always at the right tension. We may 
be permitted to say that in the whole arcana of 
mechanism there is not a neater or more completely 
practicable mechanical contrivance than the “ slack 
“gear” of Fowler’s steam plough, unless it be the 
“compensating brake,” of which we shall speak pre- 
sently. We give a drawing of the slack gear in Rie. 
14, page 301. It isa self-adjusting apparatus, whereby 
the rope is let out or taken up, almost instantly, to 
suit any variation in the width of the field, or any 
irregularity in the working of the tackle. It 
secures, also, a regulated tension upon the pay- 
ing-out rope—say, one-fifth that upon the haul- 
ing-in rope. As the ploughman takes his seat, at 
either end of the implement, his own weight, acting 
through a lever attached to the seat, puts in gear a 
simple apparatus which at once takes up any slack in 
the puiling-rope before the implement can start. In 
describing this beautifully iol contrivance, we must 
address ourselves to the mechanical engineer only, for 
we sliould never hope to make it clear to the farmer, who 
must see the apparatus for himself. The mechanical 
engineer will understand that the slack gear comes 
into play only at headlands, when what, a minute 
before, has been the tail-rope becomes the pulling-rope. 
Let him next imagine a pair of drums on horizontal 
axes side by side, and geared together by pitch-chains 
and spur-gearing. The two ends of the rope are 
attached, one to each of these drums. The gearing, 
by which the drums are made to work together, is 
such that while either drum is making one turn it may 
drive the other drum five turns, taking up five times 
as much rope as the paying-out gear gives off. If we 
call one drum A, and the other B, A may drive B, or 
B may drive A, at five times its own speed, according 
to the direction in which the implement is about to 
start, for neither drum works after the implement has 
once set off from a headland. The pitch-chains and 
spur-gearing connecting the drums are engaged only by 
clutches, which, as we have already explained, are 
alternately put in gear by the weight of the plough- 
man in taking his seat at either end of the eb 
In starting in one direction, one of these clutches 
enables the drum, A, to drive the drum, B, at five 
times its own speed, until the slack of the rope has 
been taken up and wound on to B; while in starting 
in the opposite direction, the clutch engaged by the 
ploughman’s own weight puts on the opposite gear, 
whieh enables B io drive A at five times the speed of 


‘barrels, A and B, is effected by a 





B, until, as before, the slack of the rope is taken up> 
and the implement starts off, after which the drums no 
longer revolve. We will here transcribe the inventor’s 
own description of the slack gear, as referring to Figs. 
14 and 15, and page 301. 

“When the endless rope and clip drum are employed for 
working the implement, instead of two winding-drums, a very 
ingenious and efficient plan has now been adopted, whereby 
the rope is kept tight without any loss of power; the slack of 
the rope is taken up or more rope is given off as the field may 
require, and the implement cannot be started until the rope 
is tight. This is effected by means of what is termed slack 
gear, which is shown in Figs. to , page It consists of 
two small barrels, A and B, mounted on the plough, and 
connected by gearing with a relative speed of five to one, so 
that the pulling-rope, C, in drawing off 1 ft. length of rope 
from the barrel, A, winds up 5 ft. of the slack rope, D, on the 
other barrel, B, until all the slackistaken up. The implement 
then starts at once when the rope becomes tight, and on its 
arrival at the other end of the field the act of the man taking 
his seat at the other end of the implement reverses the action 
of the barrels, so that what was the slack-rope barrel, B, 
becomes the pulling one, and vice versd. The driving of the 

yitched chain, E, which 
passes over a wheel, F, of large duncter on the pulling 
barrel, A, and over another, G, of one-fifth the diameter on 
the slack barrel, B; a second chain, H, being placed on the 
opposite side of the barrels, working over a pair of wheels of 
corresponding sizes to the former, but reversed in their rela- 
tive positions. The self-acting levers and clutches, I and J, 
are both kept in gear by springs, but are thrown out of gear 
alternately by the act of the man taking his seat upon the 
plough frame, first at one end — then at the op- 
posite end of the plough, and by that means pulling the 
rod Lor M. The same action is thus obtained in whichever 
direction the implement is travelling, one of the chains, E or 
H, with its pair of driving wheels being always in gear with 
the rope barrels, whilst the other is out of gear. 

“The effect of this slack gear is to maintain under all cir- 
cumstances a ratio of five to one between the tension of the 
pulling rope and that of the slack rope; and, consequently, 
whenever the working distance between the engine and 
the movable anchor is diminished by the field narrowing, 
whereby the tension on the slack rope is diminished, this 1s 
simultaneously compensated for by the pulling barrel, A, 
causing the slack barrel, B, to wind up the slack rope until 
its tension is brought up to the fixed ratio of one-fifth of that 
of the pulling rope. In the opposite case, when the tension 
of the slack rope is increased above that ratio, owing to the 
working distance being increased by the field widening, the 
slack barrel, B, unwinds until the proportion is restored; and 
as the pulling barrel, A, winds up at the same time at one- 
fifth the rate of the slack barrel unwinding, the implement is 
propelled forwards to that extent in excess of the direct pull 
of the engine upon it. The object is thus attained of keeping 
the rope constantly tight, so as to carry it clear of the ground, 
however great or sudden may be the variations in its working 
length caused by the irregularities in the outline of the field ; 
and this is effected entirely by self-acting means without any 
attention being required on the part of the man and without 
any loss of power. An advantage arising from the use of the 
slack gear is the elasticity thereby afforded to the rope, 
should the progress of the implement be obstructed by its 
coming in contact with stones or roots in the ground; in 
this case the rope, not being absolutely tight, has a margin 
for taking up farther slack, which acts as a spring, easing 
the strain caused by stopping the implement suddenly.” 


(To be continued.) 








RECENT PATENTS. 

Tne following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 
prices, from the Great Seal Patent Office, Chancery- 
ane. 

(No. 119, 1s. 4d.) Ernst Siivern, of Halle, Prussia, 
patents a method of purifying sewage waters and the 
waste water from factories, by mixing them with a 
certain proportion of a disinfecting compound, and 
then passing them successively through three reser- 
voirs in which the slime and impurities thrown down 
by the disinfecting compound are deposited. The dis- 
infecting compound is a mixture of one part of coal 
tar with twenty parts of lime, and about two hundred 
parts of water; and the patent includes the arrange- 
ments necessary for mixing this compound with the 
water to be purified, as well as contrivances for com- 
pletely separating the deposited matters. 

(No. 123, 10d.) David Barker, of Northfleet, 
patents a machine for mixing the materials of artificial 
fuel, and for moulding the latter into blocks. This 
machine could not be clearly described without refer- 
ence to drawings. 

(No. 125, 1s.) Charles Frederick Cooke, of the 
Buckingham Works, York, and John Standfield, of 
46, Upper Stamford-street, Blackfriars, patent arrange- 
ments of differential gearing. As applied to a crab or 
winch, this gearing consists of a pair of spur-wheels 
placed upon—but not keyed to—the main shaft, these 
wheels, which are of slightly different sizes, being 
geared into by a pair of pinions which are fixed to each 
other, and are carried by an arm fixed on the main 
shaft. One of the first mentioned spur-wheels is fixed 





to the frame of the winch and the other to the hoist- 
ing barrel, which latter runs loose on the main shaft ; 
and thus, when this shaft is turned by the usual crank 
handle, a slow differential motion is communicated to 
the hoisting drum. We fear that there is nothing new 
in this arrangement. 

(No. 128, 4d.) Bernard Lietar, of 4, Rue du 
Houblon, Brussels, patents a composition to be em- 
ployed in soldering or welding iron and steel. This 
composition consists of 1000 parts of iron or steel 
filings (according to whether pieces of iron or steel 
are to be joined), mixed with 500 parts of borate of 
soda (borax), 50 parts of balsam of copaiba, or a 
resinous oil, and 75 parts of ammoniacal salt (hydro- 
chlorate, carbonate, or other). The composition is 
placed between the surfaces of the pieces of iron or 
steel to be united, and these latter are then heated 
until the powder melts, when they are withdrawn from 
the fire and welded in the usual way. 

(No. 135, 8d.) Richard Robert Loane Rossman, 
of Highlands, Itchen Ferry, Southampton, patents 
methods of obtain power for propelling ships. The 
patentee proposes to lead the water from the exterior 
of the ship up one leg of a syphon pipe, and then 
down the other leg to a turbine placed low in the 
vessel, it being intended that the water should pass 
through this turbine, and should thereby be “ forcibly 
“ejected at the stern, sides, or stem of the ship”! A 
brilliant idea this; but there is a detail in the arrange- 
ment which makes it still more brilliant. The patentee 
says: “At the junction of the two limbs of the 
“ syphon a head-pipe or cylinder may be formed, and 
“fitted with a self-action rising and falling piston, or 
** flexible diaphragm, in order to allow the water to 
“rise and fall within. The object of this head-pipe or 
* cylinder is to utilise the increased head or height of 
* the hydraulic column obtained by the motion of the 
“ ship, and thus augment the weight of the water on 
“on the turbine, &c., and increase its propelling 
* power” ! 

(No. 137, 6d.) John Harding, of Warrington, 
patents securing Davy lamps by a rivet of soft metal, 
ans ercha, or other cheap soft material, instead of 
by a lock. The rivet is “clenched” by a pair of 
hinged levers carrying a marking stamp or die; and 
the authorised examiner or supervisor cuts through 
the soft rivet with cutting pinchers when it is neces- 
sary to trim the lamp. ‘he plan appears to be a good 
and simple one. 

(No. 138, 8d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents an apparatus for generating 
steam from jets of water introduced into a heated 
vessel, the feature of the arrangements being the 
means adopted for regulating the supply of water 
according to the pressure of the steam generated. 

(No. 143, 10d.) William Bull, of Quality-court, 
Chancery-lane, patents, as the agent of Léon Baudoux, 
of Charleroi, various appliances for facilitating the 
operations of glass-blowing, these appliances consist- 
ing chiefly of different forms of blowpipe carriers and 
cranes for suspending them. 

(No. 145, 10d.) Alfred Upward, of the Chartered 
Gas Company, 146, Goswell-road, patents the very 
useful apparatus for boring and tapping mains 
which he exhibited at the conversazione of the Insti- 
tution of Civil Engineers in May last, and which we 
described at the time (vide page 567 of the third 
volume of ENGINEERING). 








Mr. H. W. Wicknam.—We regret to record the death, on 
Monday last, of Mr. Henry Wickham Wickham, M.P., the 
leading partuer in the Lowmoor Iron Company, in which firm he 
bore the name of “ Hird,” under the well-known title of ‘* Hird, 
Dawson, and Hardy,” the ‘‘Hardy” being the present Home 
Secretary. Mr. Wickham was in his 67th year. Besides 
being a leading ironmaster, he was chairman of the Lancashire 
and Yorkshire Kailway Company. 

Ransome's Concrete Srone.—Adverting to our remarks 
on the subject of Ransome’s Patent Concrete Stone, we have 
been informed that it is being made at the Government factory, 
under the supervision of Mr. Giles, a young officer of the Public 
Works Department. It appears that the white sand of our 
cinnamon gardens has been found very suitable for the manu- 
facture of this concrete. There can be no doubt, therefore, that 
it will prove a most valuable addition to our building materials 
in Ceylon.—Colombo Observer. 

ProGress or Lerps.—It appears that last year 1852 new 
houses were erected in Leeds. In 1865, the corresponding 
number was 1527; in 1864, 1456; in 1863, 1303; in 1862, 
978; and in 1861, 863. 

Society or Eneinerrs.—The Council of the Society of 
Engineers have made arrangements for a visit of the Society to 
the Thames Embankment Works and the Blackfriars Bridge 
Works, on Friday, the 4th of October. Members and ussociates 
who purpose joining the party are requested to communicate 
with the secretary on or before Wednesday, the 2nd proximo. 
‘The members and asssociates are to meet at the contractor's 
offices, Southern Thames Embankment, Westminster-bridge, at 
one o’clock p.m., on the 4th of October. 
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MR. GLADSTONE AT BARROW. 


We have heard a great deal at different times about King 
Cotton as king in England—and far be it from me to say 
anything against his Majesty King Cotton, to whom I wis 
to be entirely loyal—but although they could not get on with 
two kings in Brentford, yet of this class and character there 
are two kings in England. There is a King Iron as well as 
King Cotton, and I think in every sense; as Englishmen, we 
must rejoice that, in these latter years pecially, King fron 
has risen up out of the bowels of the éaxth to\assert his claim 
to a share in the sovereignty. His fatehagjbeen a very singwlan 


one. It is most remarkable and mosé, instructive, , 
Providence adapts the various ine an 
which the earth abounds to the capacitiés of & it th th 
ferent stages of society. Go back to‘ barbartins Alife, aba iron 
is a king in the earliest stages of hitman history absdlutely 
unknown. Nay, when from stone and wood .menn to 
pass to metal, iron was still for a lengthof time p' ically. 
unheard of, because of the difficulty wit which it is wrought, 
and the extreme rarity with which it te and: in a ¥irvit 
i! 


mand in 

state. Therefore, in those times the mittal which *# 

dant—the cheap metal—is copper, and ‘dear metal”tef those 
times is iron. ‘The precise relation cannot be: establisherbas if 
there were price currents in the world 3000 years joldy byt J, 
believe it would be a moderate estimate ot the fact,to. say 
that 3000.years ago iron was at least ten times ag ca A 
copper. Now, see what changes have‘taken plate. ith 


the command of coal, with the command of \ebundancédf 


other materials, and with the advance of science and know~ 
ledge, that relation is reversed, and iron, instead.of -bei - 
times as dear as copper, is not one-tenth of the, i ot 
copper, and that, not because copper is more seareg.\0r 
less useful than it was then—for it is applied to many, more 
uses, and it is ébtained in far greater abundance—-buli be*) 
cause the gigamtiestrides with which iron has asserted its 
self, and become by far the most useful and valuable of 
all the metals which the earth affords—perhaps more useful 
and more necessary than all the rest put together—has 
effected this extraordinary change. And now the commodi- 
ties which ate’ supplied to us in every form, great and small, 
compared with their prices, when you consider the nature 
and tenacity of the material, and the fineness to which it is 
wrought, are such that if they had been shown to the men 
of other times: very one of them would justly haye been 
deemed a miracle. Well, gentlemen, this great change is 
a change, I think, of particular interest to us as English- 
men, for the more the use of iron advances, the more 
the power of England advances., It is allwery well to obtain 
from our neighbours commodities, useful forthe purposes of 
life when wwe cannot produce them cheaper, and better our- 
selves;“but when we can produce them cheaper and better 
ourselves, then, no doubt, the value jof the treasure is 
greatly enhanced; and most of all. is it enhanced whem, 
as ina case like that which Barrow, presents to us, 
the commodity..in, question is one i diately asso- 
ciated not or with national wealth, bué,im the most 
direct ‘manner, éspecially since ‘the great changes in the 
art of » shipbuilding, with national, security and power. 
And I think, my lord :duke, I do not’ transgress the 
bounds, of prudence, as, they. have beem, cautiously, de- 
fined by yourself, when I say it is evident, that, this progress 
of iron—this continual pressure of iron upon the provi 

of other useful materials; which again can always find ne 
vents for their application—is’ a progress 80 rooted and /a 
fixed in, the ntial wants of society, ‘and so developedia 
10,000 forms, that it assumes the character of a law ot mg- 
dern trade and industry, and that even a prophet may ven 
ture to present himself for once upon the stage and say, con- 
fident he is that the basis upon which the prosperity of this 
town is to be built is not only a broad and solid basis, but oxte 
that we have the best and the most solid reasons for hoping 
and believing we shall see extended from year to year of 
our lives. With regard to Barrow, I really do not know 
how to speak of such a place in terms which would be 
adequate to the subject, and at the same time would not 
appear to bear the character of exaggeration; but I must 
say that for combination of natural ad¥antagés afloat ‘and 
natural adyantages ashore, it probably ‘would not be prac. 
ticable to find a match for it im any portion: of)the 
country. And saying that, ' gentlemen, is ing much, 
because we have had in other portions of. this country, 
especially within, our own generation, instal of ~pro- 
gress so extraordinary as to outstrip all _ Biiropé 

examples, and almost to seem to defy \the future. do 
not speak of what happens beyond the Atlantic, where all 
the movements of society are upon a scale, and. are gon- 
ducted with a rapidity which entirely transcen Boo 
pean precedent and almost European ¢o; tidn ¢ *cer- 
tainly, until to-day, I should always have qudted- the town 
of Middlesborough as by far the most extraordé “@Xs 
ample of rapid material ‘and commercial \ progress “ the 
whole ve and breadth of this inlet uld exhibit, 
But even Middlesborough itself has been slow in its ad- 
vrnce compared with Barrow. As fat as\ Ioan unéler- 
stand, and if there be any gentleman conmeeted witi 


Middlesborough here—for you have ,cast thearms of 


ayaa’ 


your hospitality so wide, that probably you 

tended them to that remotest quarter—I am sure, 
shall not in any way wound his feelings if I state that 
within thirty years Middlesborough has grown from a'farm- 
house—and therefore from less than Bar 

30,000 inhabitants; but Barrow seems to baye.grown in 
than ten years to a population bordering, upon 
people. Iam sure the whole gircle of pi 
and trade cannot produce to you a. 
and how extraordinary it is that in W 









old country like this there is still so mi f¥eh to smaller calibres. - 
there is still an energy which develops, atid) expands} ments of aaticians to prove rene a Soo ay 
itself with a rapidity so extraordinary thatifjwe,tanisuppose | We are willing te hazard the prediction that before long 
former times to have been capable of such & a tlie | the British small-bore system of naval ordnance will be as 
resent state of England as to industry ; would | completely smashed ‘as the “reputation of Sir William G. 
ve been I know not how’ many h diwhat it is} Armstroig, the whilom great “rifle engineer.” : 


wit ti 


dif.) 


ten:| been the’ aid jn some of the mitiing'districts of England—and 


arrow—to 25,000°Or J in 


There are no doubt great responsibilities connected with this 
progress. Driving through the town of Barrow in the short 
interval afforded to-day, it was impossible to look without 
great satisfaction upon the appearance of comfort, and upon 
the good and sound arrangements apparently made for the 
health and advantagé of the population, showing that amid 
the pursuit of wealth those high and sacred purposes have 
not been and—again I venture to prophesy—under suehgood 
auspices will not be forgotten. We have seen the woollen 
trade transferred from the south and west to the north and 
east, “We have not seen, but our*fathers have seen, the 
hivon ‘trade which dwélt in’ the ‘southern and south-eastern 
pcountidspt, Kngland finding a hore’ in''the centre, in the 


t in Seoth and. in Wales.. But»it is pleasing ‘to 
lect that Repent changes, which inan earlier state of 
conmimercial ypment were attended with the heavy 


drawback ' of calamity ‘inflicted’ 'on » particular 
pease, now appear té'go forward without any such draw- 
: (The resoureesjof trade and capital are so much 
in the.number jof channels into which they can 
be turned have been sd tiplied, and the.communications of 
thos¢ channels tng pass hasbeen so much improved, 
that there is no fear now When any one place assumes a bold 
from anid boasts of extraordinary progress in some branch of 
industry that other'places competmg with it in that branch 
of ixidustry-swill,suffery;: The result.isthe cheapening of com- 
modities, the sti g of invention, the throwing of other 
places back upon, resources, teaching them to study how 
they ¢an avoid the Waste which a too great plenty of natural 
gifts and tgeasupes may have encouraged—as has undoubtedly 


: 


in-thigway we find that the multiplication of these points and 
centres.of luction, instead of acting unfavourably, rather 
supplies a beneficial stimulus to the energies, and ends even 
im thé increased prosperity of those very centres of production 
with which at first sight they seemed likely to compete. 








’ .” SPEED OF THE.15-IN. SHOT. 

: Waite Captain Noble and the British artillerists are specu- 
lating On ‘the capacity of the 15-in. American cast-iron navy 
smodth-hore cannon, with a velocity of shot less than 1200 ft. 
petseeond, we on this side of the Atlantic are wondering 
Dy aa 8 do not nie in a: little mathematics with 
to effect of the 453 lb, ball.at higher velocities. Are they 
afraid’ to “ penetrate,” “rack,’!.or to produce a tremendous 
“non-loéal effect” on their targets—the representatives of 
‘thé strength of the British navy-—even' on paper ? 

Fifteen hundred fect is a common velocity with our 453 Ib. 
balls; itis given in the text-book on ordnance used by the 
military'schools all over the ¢eountry, where the American 
idea ig faught how to shoot. 

And While Captain Noble, the eminent ordnancé mathe- 
matician of her Majésty’s betvice is astonishing his brethren 
and! tickling the pate: 


if small-bore ordnance,'and the 


u 


smaall-bore members of Parliament,:by his skill im holding the 
15 in. ball down to a velocity.of, less than 1200 ft. pepiseconcl, 
with a harness of algebra, and the power “‘per circular inch’ 


down to a certain numberof “ foot-tons,” our farmer boys 
aré/using a school-book ‘whitch shows that the ball goes some 
1500 ft. per secon That is/asithe square of 1170 is 1,868,900, 
and the square of..1500 ie. 4,960,000, about 63 per cent. more 
vis viva than this mathematical ast thinks to be possible. 
The following extracts from, Hecton’s text-bogk on Ordnance 
k for themsel¥és, and illustrate our meaning: 

“The navy 15 im. trial obo fired 900 times with charges 
yarying from 35 ‘to 70 lb... mostly mortar or navy cannon 
wder. . Our army 15 in, gun has been fired without 
mjury 250 times with charges varying from 40 to°2001b. of 
mammoth powder—-the same ;fhat was used in England in 
trials against the target. One hundred of these rounds were 
with 100 Ib. of powder and sperieal projectiles of 450 Ib. each. 
15 in. gun No. 105 has likewise been fired:as follows, namely : 


», of time: . . 
No. <* °S Charge. a AS Ball.) Velocity. 4, 
2 80 1b 30 Tha, *, 1191 ft... +, 
10». » (Mey WebASTB.n 7) 
3 80” dijon RS 356% 
3 90 |, Mey 1488S. 
Kowtgn bea tad, ey es 
ow,..ye artillerists o ) ess, the time you 
prajert a.6sinch, ball egaing your nanch solid slab b 


18 in, of teak and a thin iron skim, or even Against.your rush 
Meaty of pe 






vaunted Hercules target, bas and . 

Hebi ii. Wo are nok int b a kind, no njatter 

whether it is English, Dutch, French, o7 nese, only make 

sure “ put in sufficient to dive. the ball at least 1600. per 

second. AEC Es CREPE ee Op ee : 7) 
At the late trials with the 18 in. at Shoeburyness, according 

to the official statements Pa in K 3 patie iearhane 

it was demonstrated that 50Tb, of the,. ish powder was 

equal to 60 Ib. of the{mammoth grain ied from America } 
nce, according to this ratio, tha will: mequire 83$10; of the 
hoeburyness powder, to oquel.t A, 

So, if it is the inten of the. trials to find out 


fe Na of-the gun, 
batt : 


e med and; bo oro 


that We wal may be comparative,” 











the gun'should be exactly the,same distance from the target 
hat it wa on nl py de TF 
LW. siy iCacy., nce; de not be afrai 
of" DU * th-bore. But. it,is not so 


iron that we are in- 


rest ed'in, ast Win the pleasure of witnessing the demolition 
‘the absurb oe system on which you have wasted 
lions. _ The % B ordnance engineer started, with a 

blowing of ixumipets, years ago to build 13.2in. wrought- 


i but finding they were no go, these 





‘It is a dry, mechanical question, with regard to the 


With respect to the character of the metal best adapted 
for projectiles for iron-clad warfare, it will not, we think, be 
denied but that the invention, or discovery, of the advantage 
of chilled cast-iron shot for the penetration of armour is as 
applicable, and adds as much to the efficiency of smooth-bore 
ordnance as it does to the rifle. 

Therefore, on the trials to which we have alluded, any ad- 
vantage which the 9-in. rifle may have had over the big 
smooth-bore, owing to the peculiar character of the iron its 
shot was made of, or in the method of casting it, it is not an 
advantage in any way whatever due to the gun itself. And it is 
quite clear that, in order to make a fair test, each gua should 
be fired with the best projectile known, capable of being used 
in the gun. In other words, no advantage should be per- 
mitted of one gun over the other, except such advantages as 


are due solely to the piece itself, such as strength, calibre, 
Scienti ; 


and method of rifling. ific American. 








THE ENGINEER ON THE XV.-INCH GUN. 

Tux London Engineer has, as we foreboded, received the 
comments which this journal made on the late Shoeburyness 
experiments with a most disingenuous response. Instead of 
replying to the main point of our article, which was that the 
165 in. gun had not received its proper charge of powder at 
Shoeburyness, 7he Engineer filled two columns with such 
newspaper talk as this: “ It is impossible to characterise the 
“ arguments of the writer as they deserve. The graceful ease 
“ with which he dismisses facts, and the transcendent cool- 
“ness with which he makes statements which must be as 
“ novel to American artillerists of reputation as they are to 
“us, deserve,” &c.; and, again: “ We have read nothing for 
“ a long time which has afforded us%o much amusement.” 

The Engineer will be ashamed, one day, that an article like 
this has appeared in its columns. Instead of “dismissing 
“ facts with graceful ease, the editorial article in the Journal 
contained facts which it is of the highest importance for 
British artillerists to know—the facts, namely, that 100]b. 
charges have been used in the 15in. gun in America, and 
that a velocity of 1600 ft. per second has been therewith ob- 
tained. The London Morning Herald, in reading the grave 
facts reproduced from the Army and Navy Journal in an 
English paper, regarded them as of the highest importance, 
and made them the subject of a remarkable and startling 
editorial. The Army and Navy Gazette, learning the same 
facts from the Journal, and according us more professional 
courtesy for veracity than The Engineer, accepted them because 
we had asserted them to be true, and called upon the officers 
of the service which it so ably represents to conduct a new 
experiment with 100 lb. of powder in the 16 in. gun. 

ut this Engineer thought it was doing most service to its 
countrymen and to the cause of science by ridiculing the 
Journal in the way just stated, and by trying to throw dis- 
credit on what are scientific facts. The Engineer preferred to 
insinuate that “it is because the gun has not done just what 
Americans expected” that “the Army and Navy Journal is 
angry.” It was hardly a subject for the display of anger. 
wers of 
a system of ordnance. e might have cause to be indignant 
with 7he Engineer for the extraordinary tone and spirit with 
which it greeted novel information coming from us, which it 
was of incalculable importance for British gunmakers to have ; 
but when a scientific journal, instead of receiving such infor- 
mation in good faith, descends to common newspaper froth in 
reply, it forbids all “anger” on our part, and substitutes a 
less complimentary feeling. 

What shall be thought of a scientific paper which received 
such a query as this from us, ‘“ What would have become of 
* the * * aa ow target ifstruck by ashot lately fired in New 
“York Harbour, a 2U in., 1000 lb. shot, propelled at a velocity 
“of nearly 1400ft., by,200lb. of mammoth-grain powder ?” 
and responded by this commentary, “Ah! what, indeed ?” 
The fact that such a shot was fired, with such a charge of 
powder, and. with such bya is, we think, of sufficient 
importance to the question involved in the Shoeburyness trial 
to call fora different answer. We have some curiosity to 
know if The Engineer is authority with the officers conducting 


‘| these experiments.—American Army and Navy Journal. 








ImporTANT TO COLLIERY Propsierors.—During three 
days of last week an inquiry was held at Denbigh, before Mr. 
Gold Edwards, the under-sheriff for the county of Denbigh, and 
‘a special jury of the county, to assess damages in an action 
brought by Mr. Thomas Clayton, a landed proprietor, against 
the Westminster Brymbo Coal and Coke ey os (limited) by 
reason of their having so negligently worked the coal under the 

laintiff"s property (the ownership of the mineral being distinct 
From that of the surface) as to seriously affect the surface, 
Mr. M*Intyre, of the North Wales Circuit, appeared for the 

jaintiff; and Mr. Swetenbam, of the same circuit, for the 
Hefendant. It appeared that in consequence of the colliery 
workings, which had ceased since about 1862, there had been 
4 constant subsidence of plaintiff's} land, cottages, and outbuild- 
ings. The company had allowed judgment to go by default, and 
after a tedious.investigation, including an inquiry into the ‘pro- 
\ bable:time it would take for the land to subside, which was a 

re ,of difference, the plaintiff's witnesses. alleging 30 | 
years, and the defendants’ from three to five, the jury found a 
verdict for the plaintiff for 11467. 13s. 5d. te a similar action, 
“Hutchinson v. the same company,” the jury by consent ' 
assessed the damages at 685/. 

Tue ArLantic CaBLE.—Captain Sherard Osborn, of the 
Telegraph Construction and Maintenance Company, states that 
by telegrams received at noon on Saturday last, he learns that 
the repair of the 1866 Atlantic Cable has been effected at a dis- 
tance of 88 miles off Heart’s Content, in spite of the severe gales 
which have considerably delayed the operations of the staff under 
Sir Samuel Canning. 

Tue Frorma anv Cusa CaBiz.—The Florida and Cuba 
Cable is now complete and at work. Mr. F. C. Webb, who 
went out in charge of the expedition, and his staff are now on 
their way back to this country in the Narva, the vessel char- 
tered for laying the cable. Several deaths from fever have un- 
fortunately occurred amongst the staff and crew. 
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STEAM PLOUGHING ENGINE WITH DOUBLE DRUMS. 
MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
(For Description, see Page 291.) 
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STEAM ROAD-ROLLERS. 

Ir is high time that some amendment should be 
made in the system of making and repairing mac- 
adamised roads usually followed in this country. A 
macadamised road, when in good condition, should 
present a hard, smooth surface, slightly curved for the 
purposes of drainage, and as free as possible from in- 
equalities of any kind. Now no such road is produced 
by the system of macadamised road-making generally 
followed in England. According to this system, the 
road when made is left with its rough coating of 
*‘metalling,” and this metalling has to be reduced to 
an even surface by the traffic passing over it, at the 
expense, in many cases, of considerable injury to 
horses and vehicles. ‘The road thus made, also, is far 
from being a perfect one. The stones forming the 
metalling, being angular and of irregular shape, have 
considerable vacuities between them, and these vacui-. 
ties, the bulk of which amounts probably to 30 or 40 
per cent. of the total bulk of the metalling, have to be 
filled up by pieces ground and crushed off the latter 
by the passing traffic. All this causes great waste of 
material, and as, moreover, the particles ground off 
the metalling do not at once fall into the interstices, it 
gives rise to large quantities of dust or mud, accord- 
ing to the state of the weather. 

In France a much better system is adopted. There 
the road-metalling, after having been laid down as in 
this country, is strewed with smaller stones or gravel, 
and the whole is then levelled and reduced to an even 
surface by the passage of heavy rollers over it, the 
road being plentifully watered whilst the rolling is 
going on. ‘The repairing of the roads is conducted 
on the same system, the fresh metalling added to 
fill up inequalities being all rolled down to an even 
surface before the ordinary traffic is allowed to pass 
over it. Roads made and repaired in this manner 
possess, in addition to their other advantages, a far 
greater durability than those made on our system 
(materials being the same in both cases), this extra 
durability being due to the fact that the whole of the 
metalling is available for resisting the abrading action 
of the traffic, whereas on our system—or rather want 
of > large proportion of this metalling is 
crushed before even a smooth surface worthy of the 
name of a road is obtained. 

Of the road-rollers used in France the majority are 
drawn by horses ; but, in Paris, steam-rollers have 
now been used for some time past, and with consider- 
able success. These steam-rollers, which we illustrated 
and described on page 135 of our second volume, have 
been constructed by Messrs. E. Gellerat and Co., a 
firm who have entered into a contract with the Pre- 
fect of the Seine to keep a certain number of these 
machines in working order, and at the disposal of the 





city of Paris for a fixed annualsum. The conditions | the subsequent traffic. The use of the finer materials 


of this agreement were given in the article to which 
we tly. same referred, 

Although macadamised roads are generally made and 
repaired in this country in the bungling manner 
to which we have already adverted, yet we are glad to 
see that in some quarters the authorities to whom the 
care of the roads is entrusted have begun to he 
awakened to the fact that this state of things is an 
undesirable one ; and there is thus a strong prospect of a 
speedy reformation taking place. More than twelve 
months ago, Messrs. Easton, Amos, and Anderson, of 
Erith, took a contract for rolling the roads in Mr. 
Hanbury’s new park at Belvidere, and for this purpose 
they at first employed a heavy roller weighing 15 tons, 
and drawn by one of Messrs. Aveling and Porter’s 
traction-engines. Whilst the work was going, how- 
ever, it was found that the action of the wheels of the 
traction-engine itself upon the roads was so good that 
it was determined to do away withthe separateroller, and 
in its place to use a traction-engine alone, this engine 
being specially fitted by Messrs. Aveling and Porter 
with driving wheels of great weight and strength, and 
having rims 3 ft. wide. More recently Messrs. 
Easton, Amos, and Anderson have contracted to supply 
a steam-roller of this kind for use on ¢he roads in 
Hyde Park, and it has now been for some weeks 
regularly employed there. 

— Aveling and Porter have, since the building 
of the above-mentioned engine for Messrs. Easton, 
Amos, and Anderson, devoted considerable attention 
to the construction of steam road-rollers, and they 
have just completed for the borough of Liverpool a 
fine machine of this kind, of which we witnessed a 
trial in Hyde Park, on Monday night last, when it 
performed its work exceedingly well. The machine is 
really a traction-engine, with the wheels modified to 
suit the requirements of the case. The engine has 
a single cylinder 11 in. in diameter, and 14 in. stroke, 
and this, as well as all the gearing for working the 
pitch-chain, is arranged precisely as in the well-known 
engines which have long been made by Messrs. Aveling. 
Instead, however, of the driving axle being placed be- 
hind the firebox, as in those engines, it is placed close 
to the front of the box, under the barrel of the 
boiler. The other wheels—or rather rollers—also, in- 
stead of being arranged under the smokebox, are 
situated under what is usually considered the hind 
end of the footplate, this hind end, however, being 
in the present instance the front end of the engine. 
The driving-wheels are of cast iron, like those gene- 
rally used by Messrs. Aveling for their ordinary trac- 
tion-engines, but they are much heavier, being 7 ft. 
in diameter, 2 ft. 6 in. broad on the face, and each 
weighing 6 tons. They are placed at a distance apart 
transversely of 4 ft. 9 in., so that they measure 9 ft. 
9 in. from outside to outside. 

The footplate end of the engine is supported by a 
pair of rollers 5 ft. in diameter, placed close together, 
their united width being 5 ft. This pair of rollers 
acts—as far as the onl deliiee is concerned—as a 
single roller, and operates upon those portions of the 
road falling between the driving-wheels. The object 
of thus using a pair of rollers instead of a single 
roller, is merely to facilitate turning. The axis of this 
pair of rollers is connected with a turntable bearing 
npona series of cast-iron spheres, and furnished with 
a simple arrangement of steering gear, worked by a 
hand-wheel on the footplate. The steering gear is 
supplemented by a neatly designed indicator, which is 
situated close to the hand-wheel, and shows the steers- 
man the precise position of the steering-wheels. The 
feed-water tank, which is of an upright cylindrical 
form, contains 500 gallons of water, and is placed im- 
mediately} above the steering-wheels; and the whole 
engine is well designed for the work ‘it has to perform. 
Its total weight in working order is 30 tons, of 
which 19 tons rests upon the driving and 11 tons on 
the steering wheels. 

The work done by this engine on Monday night was, 
as we have already stated, very good, the metalling 
being soon brought down to a ae surface by its 
action, and the trials also showed the ease with which 
the engine could be managed and steered. Besides, 
however, exhibiting the capabilities of the engine, the 
trials on Monday clearly showed the necessity for 
mixing with the ordinary metalling some smaller stones, 
by which the interstices can be filled. The surface of 
the road, when levelled and compressed by the 
roller, is full of crevices, which it is desirable 
should be filled up, and it is surely better that 
this filling should be composed of finer mate- 
rials provided for the purpose, and rolled into 
the-interstices in a moistened state, than that it should 





consist of particles ground from the main metalling by 


has been objected to, on the score of its giving rise to 
dust ; but it the road is—as it ought to be—kept well 
watered whilst the conglomeration of the materials is 
being effected by the roller, this objection is certainly 
a fallacious one. ‘The fact of the surface of the road 
containing crevices, after being levelled by the roller, 
is a point in favour of the use of the latter, as it proves 
that the metalling, whilst being compressed by the 
roller, is less smashed and ground away than it is b 
ordinary traffic. We trust that many boroughs will 
follow the example set them by Liverpool, and that 
steam rollers may soon be in regular use in all parts 
of the country. 








THE SMOKE NUISANCE. 

We showed in our last number that, in order to 
consume or prevent smoke in ordinary furnaces under 
ordinary conditions, the supply of air necessary for the 
combustion of the gaseous products of distillation 
rising from coal after it is stoked must be admitted 
above the fire, and thoroughly mixed with them there 
and then. Further, we quoted competent authority 
for asserting that, in ordinary furnaces, such prompt 
and complete mixture cannot, under ordinary con- 
ditions, be effected except by the aid of artificial 
stimulants, that is to say, stimulants superadded to 
the natural draught of the furnaces. We have been con- 
ducted by our own observation to the same conclusion. 
We forestall the reply that Stanley’s, Brunton’s, and 
Juckes’s grates are competent to the combustion of 
coal without smoke; but these are available only where 
there is plenty of furnace-room, with a considerable 
surplus of boiler power; they are, besides, essentially 
inelastic. If the fire by chance wants to be urged at 
any time, the smoke-preventing faculty is gone ; for, to 
succeed, all such self-acting contrivances must be let 
alone, as their success depends upon the continuous 
and uniform supply of fuel at the front of the furnace, 
in such a manner that the gases distilled from the 
fresh fuel at the entrance are passed over the incande- 
scent fuel in advance; the bed of fuel on the fire-bars 
must necessarily also be thin, and the area of grate 
carrying the fuel at one time very large, because the 
whole of the air required for combustion is supplied 
through the grate. It is needless to say that not one 
in a hundred—probably not one in a thousand—boilers 
is so situated as to admit of the application of the self- 
acting apparatus. True it is that Messrs. Armstrong, 
Longridge, and Richardson reported, in 1857-8, to the 
Steam Collieries’ Association of Newcastle-upon-Tyne, 
as the results of two years’ investigation, that “there 
“ is no real difficulty in the prevention of smoke,” and 
that “all that is required is a man of moderate intelli- 
“ gence, willing to be taught, and ready to obey orders. 
“No extra labour is required at his hand, nothing 
“beyond regular attention to a prescribed but simple 
“mode of working.” Their mode of firing consisted 
in applying the coal in charges of 1 cwt. each alter- 
nately to the two furnaces of the experimental boilers 
at intervals of about ten minutes, throwing all the 
coal on the dead plate, which was 3 ft. wide and 16 in. 
deep, and leaving it to distil in that situation until 
the furnace was again ready for charging. This coal, 
which had then, to a great extent, lost its hydro- 
carbons, was peat forward with the rake, and a 
new charge of 1 ewt. thrown on to the dead plate. 
A different mode of stoking was adopted in conduct- 
ing the trials of Mr.C. W. Williams’s system. The 
fresh fuel was applied alternately at opposite sides of 
the furnace, so as to leave one side bright, whilst 
the other was black; and, if we implicitly accept, as 
probably we may with justice, the conclusions of the 
committee that in their experiments with this system 
the prevention of smoke was practically perfect, it is, 
nevertheless, to be observed that their boiler was open 
to the same objection as that often laid against’ the 
experimental boiler of Playfair and De la Bethe, 
namely, that it was not like an ordinary marine 
boiler. The furnaces were of great width in propor- 
tion to their length, being 3 ft. wide and only 3 ft. ihn, 
long; and though this mode of charging the sides of 
each furnace alternately led to no inconvenience, in 
consequence of the great width and limited length, 
yet such a mode of charging furnaces of ordinary 
size would be attended with great inconvenience, not 
only because of the practical difficulty of throwing 
the fuel on a long narrow furnace, on one side only, 
but from the necessity for the more frequent opening 
of the doors. The furnaces of the Great Eastern, for ex- 
ample, are only 2 ft. 5 in. wide, and they are 7 ft. 6in. long 
Alternate lateral firing would not be practicable with 
a furnace of such dimensions, and if it were it would 





not be worth the trouble. This conducts us to another 
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point: of comparison unfavourable fo the long and 
narrow furnace—the deficiency of mixing-space above 
the fuel for the union of the air with the combustible 
gases. It is evident that the form of a long and nar- 
row thoroughfare from the door to the bridge over the 
fire is not conducive to the intimate mixture required 
for complete combustion. Room and time are wanted 
for the expansion of the elements and “ the soft dif- 
fusive action,” compared by Mr. Williams to the dis- 
tribution of water from the rose of a watering-pot. 
The Newcastle experimental boiler was well propor- 
tioned for the attainment of this object. Long ago, 
Mr. W. M. Buchanan, and lately, before the British 
Association at Dundee, Mr. Paterson, contended that 
an important condition for successful smoke-preven- 
tion was the possession of a furnace large enough, 
but not much too large, to consummate the mixture 
of the elements above the fire. The designers of the 
Newcastle boiler seem to have hit exactly upon what 
was wanted. 

Strange to say, and ridiculously enough, black oily 
smoke continues to be discharged from the chimneys 
of the Tyne, where, if anywhere, a proper example 
should have been shown; and black oily smoke rolls 
in vast convolutions from the great majority of factory 
chimneys. This arises in a great measure from the 
— deficiency of mixing-room, of which there was 
iberal provision in the Newcastle boiler; and it is 
evident from the broad results of practice, that the 
conclusions of the Newcastle examiners were good 
only for their own and similarly proportioned boilers, 
and inapplicable to others. Mr. C. W. Williams an- 
somnsed the failure of his own system in 1861, when 
he acknowledged, as quoted in our article on Smoke 
Nuisance last week, that in many cases steam boilers 
were practically deficient in draught for the combus- 
tion of the gas over the fire, even though “ an ade- 
* quate number of orifices had been furnished,” and 
it baonms a question, he says, “ why the plan adopted 
* at Newcastle, and which was pronounced ‘ practically 
perfect,’ should fail in other cases. Many engineers,” 
he proceeds, “ asserted that they had tried the perfo- 
“rated air-distributors used at Newcastle, but had 
“found them insufficient in effecting combustion, 
“and preventing the generation of smoke. On in- 
* quiry, it was found that, although the requisite num- 
“ ber of orifices and adequate area had been provided, 
“the actual quantity of air passing through them, 
“when tested, was wholly inadequate.”* That is to 
say, the orifices were, at the same moment, adequate 
and inadequate. The only alterations sraanel by 
Mr. Williams were, as we have already seen, to reduce 
the grate or force the draught by mechanical means. 
Most of our readers will agree that what our prophet 
was obliged at last to concede in evidence against the 
operation of his system had been well founded in fact. 
Ultimately, he recognised that jets of steam judiciously 
employed to create induced currents, either in the 
chimney or immediately above the fire, were the most 
efficient means for the purpose of strengthening the 
draught and preventing pw og as he found they had 
been adopted in many instances with decided success. 
The aid of the steam jet in the chimney is now in 
general requisition, as is well known, in marine and 
locomotive practice; but we have to consider how 
steam-jets can best be applied specially to strengthen 
the draught above the fire, which is much the most 
efficacious and economical application. Various means 
of accomplishing this object have been invented and 
patented. One class of patents is based upon the 
obvious application of forced currents of air generated 
by pumps or fans in and about furnaces, but they 
have never gained a footing to any remarkable extent. 
The only class that requires consideration comprises the 
application of currents of air induced by jets of steam. 

Steam by itself has long since been admitted above the 
fire, as in Mr. M. W. Ivison’s plan, patented in 1838, for 
consuming smoke in furnaces by “the introduction of 
steam on to the coals” from a steam-pipe, “the end of 
“which was spread out into a fin-shape, with small 
“holes perforated in order that the steam may flow in 
“minute jets in a direction downwards.” Though 
this plan was tried by Mr. Ivison himself at the Bank 
of England, and at the then silk-mills at Edinburgh, 
it proved inoperative in both instances. Mr. A. M. 
Perkins applied a jet of superheated steam in substi- 
tution for blowing-machines, to create a blast of air by 
induction, through the air-opening, of blast and cupola 
furnaces, This application, which was patented in 
1843, is said to oe been very effective, but very 
noisy. It was probably the earliest application of a 
steam-induced current of air to a furnace, though, of 
course, consumption of smoke was not the object. A 





* On Heat in its Relations to Water and Steam, 1961, p. 200. 





contrivance was patented in 1852, but, we believe, 
never tried, by Mr. J. E. M‘Connell, to burn coke, 
anthracite (smokeless coal) “ or other fuels of difficult 
combustion” in locomotives by means of heated air, 
or steam, or both combined, delivered into the 
firebox. In the combination, the steam-pipe was 
to be placed within the hot-air pipe, and “its nozzle 
“jis further back than the air-pipe, so as to drive 
“the air before it,” whatever this may mean. In 
another contrivance, designed by Mr. J. B. Burney, 
for consuming smoke, and patented in 1853, a jet of 
steam was delivered into the bridge at the back of the 
furnace, the bridge being hollow and open at the end 
for the admission of air. “Such air,” he says, “ be- 
“comes heated, and then passes through orifices at 
“ the back and top of the bridge, and, uniting with the 
* smoke, ignites it.” This system has been tried, but 
is not now in use. The bridge was not the best place 
to operate from, and the force of the current would be 
dissipated through so many orifices. Mr. C. F. Dela- 
barre, in a patent of 1855, recognising the well-known 
suctional action of a jet of steam discharged into a 
tube or pipe, replaces the single pipe by several suc- 
cessive pipes of increasing diameter, and employs them 
as a means of using fluids (steam or air) for attracting 
or propelling air in furnace ashpits and chimneys. 
Mr. J. B. P. A. Thierry, reverting to the principle of 
Ivison’s system, delivered superheated steam “ into 
“the midst of the burning materials,” according to a 
plan patented by him in 1856, in which steam from 
the boiler passed into a spiral tube or worm carried 
round inside the furnace, and was delivered in a highly 
heated state through a series of small apertures, intended 
to prevent smoke by flashing the combustible gases into 
flame. Mr. D. K.Clark, recognising, with Mr. C. W. Wil- 
liams, the necessity for introducing a sufficient quantity 
of air above the fuel in the furnace, and of there effect- 
ing its complete mixture with the gases, he applied, for 
carrying out these objects, and patented in 1857, 
steam-induced currents of air over the burning fuel, 
the air being impelled or blown through tubular open- 
ings into the upper part of the furnace, by jets of 
steam, one to cach tube, directed from the outside 
through the tube. A simple and effective means was 
thus provided for vastly accelerating the velocity and 
force of the draught of air over the fuel, effecting its in- 
stant mixture with thegases, andentirely preventing the 
formation of smoke. This system has fon applied by 
Mr. Clark with entire success to locomotive boilers, 
and also to stationary furnaces. No sooner was the 
efficiency of this system practically demonstrated, than 
Mr. Thierry, in 1858, dissatisfied with his first patent, 
took out a second patent for “ mixing atmospheric air 
“with the superheated steam before it passes into the 
“furnace. For this purpose, each jet of steam is ad- 
“ mitted into a tube, one end of which is open to the 
“air, and in the other end there are a number of small 
“holes through which the superheated steam, together 
“with atmospheric air, passes into the furnace.” This 
was a compound bungled plagiarism on Mr. Burney’s 
and Mr. Clark’s systems. 

As it was found, in the course of experience, that 
Mr. D. K. Clark’s patented system of 1857 was not 
conveniently rag to many existing stationary 
furnaces, in which, of course, it could only be ap- 
plied at the front, Mr. Clark designed a method, 
patented in 1861, of introducing air through the door 
itself, whilst the steam is admitted at the upper part 
of the furnace above the door, conducted to the inside 
of the furnace, and directed in jets towards the bridge 
or other end of the furnace. ‘The pipes and nozzles 
are boxed off by an air-plate, or partition plate, fixed 
inside the front of the furnace, just above the doorway, 
and over the dead-plate. The air admitted through 
the door is deflected upwards by an inelined plate 
fixed on the inside of the door, and passes under and 
along the air-plate, till it arrives within range of the 
steam-jets, which draw it onwards, and project it 
amongst the combustible gases above the fuel, instantly 
mixing the air and the gases, and thus effecting their 
combustion. This system has been successfully applied 
to hundreds of furnaces in London and elsewhere, with 
complete prevention of smoke and marked economy 
of fuel, and we shall take an opportunity of recurring 
to it. Thierry, it may be mentioned, took out a thi 
patent in 1863, in which he contrived once more to 
benefit by Mr. Clark’s experience, whose second patent 
is closely imitated. He “blows in against the bridge 
“of the furnace, by preference, from the front of the 
“ fireplace, through one or several jets, superheated 
“steam. I also,” he says, “sometimes allow atmo- 
“ spheric air to be blown in in connexion with the 
“ steam, which is best practised by placing an open 





* pipe at the side of the steam-jet, the air being thus 
drawn in in combination with the steam.” In loco- 











motive boilers, the pipe is placed in a hollow seat, or 
late, to protect it from the direct action of the fire. 
‘rom this account, it is obvious that Mr. Thierry, in 
his third and last patent, adopts Mr. Ciark’s method 
of delivering jets of steam from a steam-pipe over the 
door, and also his protecting plate for locomotive fur- 
naces; he further imitates Mr. Clark’s method of 
introducing air side by side with the steam. 

It does not appear that Mr. Thierry has met with 
any success in this country. He has, we are informed, 
had his patents adopted to some extent in France, and 
we hear that he has gained all his lawsuits there 
against infringers of his patents. It is clear, however, 
that the novel points in his patents are not useful, and 
that the good points have only been plagiarised from 
Mr. Clark’s patents of prior dates. We purpose 

ublishing some more detailed, accounts of Mr. 
lark’s system of smoke-prevention, with its practi- 
cal results. 








MALLEABLE CAST IRON. 


In metallurgy, and particularly in the manufacture 
of iron and steel, practice has very often gone far 
ahead of theory, and things have been made success- 
fully and commercially long before any scientific man 
could give the precise reasons why such success had 
been attained. It cannot be denied that such a state 
of affairs is undesirable, and that it does not contain 
the elements of true and rapid progress which the 
application of science to practice fan insures. We 
may therefore consider it as a great and important gain 
for the advancement of iron metallurgy that, during 
the last ten years, science has been brought to bear so 
thoroughly and completely upon all the processes of 
iron and steel making that there are few operations 
now carried on of which the complete rationale could 
not be given by chemical and mechanical science. 
There are some few specialties, however, which even 
at the present time are surrounded with mystification 
rather than with mystery, and of which we must ac- 
knowledge the results without, at the same time, being 
able to explajn the causes, unacquainted as the gene- 
rality of the public remains with the mode of manu- 
facture which is carried on behind closed doors. 

Steel castings, wherever made of an intricate shape 
and of perfect soundness, are generally placed before 
the eyes of the scientific world as accomplished 
facts, of which the history or explanation is refused by 
the few who are capable of giving it, incomplete as 
such explanations would perlaps remain even then. 
We have ona previous occasion spoken about the 
secrecy maintained at the Bochum Works with regard 
to their mode of casting steel, which, amongst all that 
has been produced as yet, stands unequalled for 
quality a size of castings. The Bochum Works, 
some yeurs ago, sold their secrets and patents to the 
firm of Messrs. Naylor, Vickers, and Son, now Messrs. 
Vickers, Sons, and Co. (Limited), Sheffield; but at 
that time the art of casting was not so far advaneed as 
is now the case, and the progress seems to have been 
more rapid at the original works in Germany than in 
Sheffield. It has been stated that the Bochum cast- 
ings are converted into steel after their being cast; 
and if this is correct, these steel castings would come 
under the same head as those well-known castings of 
malleable iron made in England for a long time past, 
only with a moderate amount of success. Such 
malleable castings are produced from common cast 
iron by a process of annealing, which, in theory, is 
nothing but a decarburisation by cementation. The 
most improved form of this process is that now 
carried on with considerable commercial success by 
Messrs. M‘Haflie, Forsyth, and Miller, of Glasgow. 
The works of that firm, which are devoted exclusively 
to this process, contain two cupolas and several an- 
nealing furnaces. Of the process, no more is known 
than that an admixture is put into the cupola inclosed 
in small cast-iron pots, which are closed, and contain 
a moistened powder. This is done for the purpose of 
bringing the powder down to the liquid iron without 
its being blown out, since the pot cannot melt before 
the water within it is all evaporated, by which time it 
has come down below the tuyeres of the furnace. 
The principal component of the powder is oxide of 
manganese ; the rest of the contents, if any, are kept 
secret. The metal, when tapped from this one 
contains no graphitic carbon, and probably very little 
silicium, and it is therefore very suitable for conver- 
sion into steel by annealing in a closed furnace. The 
annealing process lasts about three days, after which 
the castings are removed, and ready for use. The 
metal is hard, close-grained, and of great strength. 
Messrs. M‘Haffic, Forsyth, and Miller guarantee the 
strength of their castings up to 25 tons breaking 
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strain in tension. Their metal is used for a variety of 
purposes, the most important being the cylinders of 
hydraulic presses. There are many press cylinders at 
Glasgow and in its neighbourhood made of this metal, 
and some of these cylinders were ordered by Messrs. 
Nasmyth, Wilson, and Co., of Patricroft, a short time 
ago. The cylinder of the armour-plate bending- 
machine at Messrs. Robert Napier’s shipbuilding-yard 
is of the same metal. In this instance, however, ad- 
ditional strength is given to the cylinder by wrought- 
iron hooping. The price at which these castings are 
sold is 35/. to 40/. per ton, which, although high, 
affords some economy under many circumstances. 
For small articles of an intricate shape—such as 
screw-keys, telegraph fixings, &e.—this malleable iron 
seems to afford considerable advantages, and a more 
general application of some process for its manufac- 
ture appears very desirable, and likely to be estab- 
lished. 








SCOTCH PIG IRON. 


TEx is scarcely any article amongst the numerous 
and varied productions of this country whioh has at 
any time possessed such absolute and universally ac- 
knowledged sway over all the markets of the world 
as that which the foundry iroh made in Scotland have 
held for a long time past, and holds at this present 
moment. In‘no country of Europe, and no, probably, 
manufacturing district in the world, are the celebrated 
works of Scotch pigs unknown, or entirely out of 
employment, and the highest protective tariffs ever 
Jaid on by different Governments have been unable to 
prevent the importation of this material for the use of 
the foundries of their respective countries. The 
qualities which make the iron so especially suitable 
for foundry purposes are a low melting-point, a re- 
markable uniformity of grain, and a great cohesive 
power ; but the circumstance to which the universal 
use of this material is principally due is the low price 
at which it is produced, or, to speak more precisely, to 
the advantages combined by nature in the small 
district of Scotland to which this iron-manufacture «is 
confined. 


The iron-making district of Scotland extends from 
the Firth of Forth, a short distance east of Edin- 
burgh, to the opposite point of the west coast, or 
the Firth of Clyde, and to a distance south, so that 
its shape on the map is somewhat that of the letter L. 
The track is identical in position with the coal-beds of 
Scotland, the coal and iron ore of that district being 
found in the same mines in alternating strata at 
different depths, The thickness of these coal-measures 
is about 1500 yards. They consist of two distinct 
groups, called the upper and lower coal-measures, the 
two groups being divided by a stratum of limestone, 
varying between 50 and 150ft. in thickness in the 
different localties. The upper coals, which lie at a 
depth not exceeding 330 fathoms, from several basins 
of which the largest is along the Clyde, south-east of 
Glasgow. The lower coals occupy a larger area 
than that in which the upper po occur, so that 
there are many mines placed upon and working these 
lower measures without having passed through any 
upper strata in their particular locality. Instances of 
this kind are the mines in the north of Ayrshire, 
supplying the Glengarnock and Blair Ironworks, and 
the mines at Muir Kirk, Kilbirnie, and of Conoglen, 
in Renfrewshire. The upper coals have formed the 
original supply of the great ironworks in the Glas- 
gow coal bed, and particularly of that dense grou 
of blast furnaces surrounding Airdrie, amongst which 
the Gartsherrie Works and Calder Ironworks are 
amongst the most celebrated. The ironstone first 
worked in Scotland was the Clayband ore, contaiuing 
from 30 to 40 per cent. of iron, and occurring in 
seams or bands, or in modules, throughout the whole 
of these coal measures. The Clayband ore requires 
calcination before being smelted, which process may be 
carried on in kilns or in open heaps, coal slack being 
used as fuel. In the year 1805, the Blackband was 
discovered by David Mushet. This ore contains from 
o0 to 70 per cent, of iron in combination with a 
sufficient quantity of carbon for its being calcined 
without any further admixture of coal. ‘The product 
of this calcination is a coke-like, heavy material, which 
is charged into the blast furnace with an admixture 
of lime and some other flux, and, in the generalit 
of cases, with raw bituminous coal as the only fuel. 
The yield of the Blackband ore is so far superior to 
that of Clayband, that this latter material has been 
almost entirely superseded by the Blackband, and it 
1s used only in mixtures with poorer Blackbands, 


which, from a surplus of coal they contain, could not 





be calcined to advantage by themselves. The best 
kinds of Blackhand ironstone contain from 2 to 8 per 
cent. of coal, this percentage being mechanically 
mixed with the-ore, and over and above the carbon 
contained in the Blackband ore itself ; there are, how- 
ever, seams of Blackband which carry as much as 25 
per cent. of free coal, and these cannot be used other- 
wise than mixed with other ores, which economically 
consume the surplus of coal in the process of their 
calcination. The blackband first discovered in Scot- 
land by Mushet was that of the mines near Airdrie, 
and the consequence of this circumstance was the 
clustering unl this locality of all the blast furnaces 
which were erected up to 1840. After that the Black- 
bands of the lower coal measures became more gene- 
rally known, and ironworks such as Blair and Muir 
Kirk Ironworks were started, drawing their supply 
from these layers exclusively. The average blast- 
furnace charge for smelting Blackband iron are : 


ewt. 
Calcined Blackband ... ww. 384 
Limestone and dross ... 25 
Coal ... as ote bes aD 


per ton of foundry pig.iron made. The furnaces in 
this district smelt about 200 tons of iron per week 
each ; they are all open-topped, and almost all hot-blast 
furnaces. Of the details of their construction and 
mode of working we expect to give descriptions in 
some future articles. 








THE ENGINES OF THE HERCULES. 
To te Eprtor or ENGINEERING. 

Srr,—My engines were visited last week by those enter- 
prising, able, and accurate journalists, Bottom and Snug, and 
Jove and I have just read their profound disquisition in that 
“bundle of flabbiness,” The Engineer. They have given out 
that my engines have 117 in. cylinders and 4ft. 8in. stroke. 
This is like their blundering. As you recorded, a year ago, 
my cylinders are 127 in. in diameter, and the tee im is 4 ft. 
6in. The effective diameter of my cylinders, when my 47 in. 
trunks are allowed for, is equal to 118in. Bottom states that 
my big shaft was not allowed “by the authorities” to pass 
over Westminster-bridge, and he wrote a tearing article, a 
year ago, to show that that noble work was unfit to bear the 
weight of such loads. I have only to refer to Mr. Page’s 
letter, published in your columns at the time, to show that 
this is a fabrication worthy of the remarkable publication in 
which it is now repeated. 

I am, Sir, 
Your obedient Servant, 


Chatham, Tuesday. HERCULES. 








SreAm Cuttivation.—A few weeks ago Mr. John Algernon 
Clarke, addressed to the editor of Bell’s Weekly Messenger a 
letter on steam cultivation, from which we make the following 
extract referring to some steam-ploughing trials at Bury St. 
Edmunds: “ In a field of light pebbly loam soil, on the farm of 
Mr. Green, about a mile west of the town, I found Messrs. 
Fowler’s apparatus at work. They wotk on four differeut prin- 
ciples, to suit the requirements of different soils, localities, and 
customers; but I will not enter upon a description of the ma- 
chinery just now. ‘Two engines of 12 and 10 horse nominal 
power were hauling to and fro a new cultivator, which takes 
12 ft. width at once. The work was, for the most part, light, be- 
cause the ground had been broken up the day before; but the 
wheels, sinking in the soft earth, let the tines down to 6 or 8 in. 
depth. The last two or three bouts that I saw done were half 
in unmoved ground; and in breaking up this, the tines went in 
only about 5in., or barely that; the engines, however, did not 
slacken their speed, and hardly seemed to feel when the imple- 
ment came to the hard piece. This showed that there was 
power ‘in hand,’ while doing the already cultivated portion of 
the field. An hour’s race against time began at 8.35, and finished 
exactly at 9.353 by my watch; and in this interval the imple- 
ment made eighteen journeys, accomplishing a total breadth of 
74 yards. The length of the work was 340 yards, not including 
the headlands (which are left of only five or at most six yards’ 
breadth, by this new plan of working), and the area, therefore, was 
25,160 square yards, or 5.2 acres, tilled within the hour. Ina 
day of 10 hours, this rate of work would amount to,52 acres; and 
in a long day of 13 or 14 hours, the performance would be 67 or 
72 acres! The pace of the implement was not excessive; I did not 
ascertain what it really was, but judged it to slightly exceed four 
miles per hour. The time lost in turning at the ends, however, 
I did observe, because I felt sure that everybody who might 
hear of the wonderful feat would say, ‘Oh! that is all very 
well with trained engine ring men; but farm-labourers could not 
be so quick at the ends as these men no doubt were.’ Well (to 
say nothing about the ‘man’ who drove one of the engines bein, 
a ‘boy’ sixteen years old), the following were the number o 
seconds occupied in the 18 turnings: 20, 60, 25, 35, 20, 75, 45, 
50, 25; missed, 20, 20, 25, 30, 30, 40, 65, 20—the average being 
over 35 seconds. If the details of the turning chains and hooks 
had been perfect (as they will be made in a short time), the 
minimum time of 20 seconds would have been kept up through 
the entire experiment, and at least another (or nineteenth) 
journey would have been accomplished within the hour; and the 
area done would have been 54 acres—that is, 55 acres per day 
of 10 hours, or 77 acres in 14 hours, if the work were main- 
tained without intermission by relays of hands. I was not 
speaking wildly, then, when talking of 60 acres of light soil 
worked by the tines of a cultivator, by one set of tackle, and in 
a single day.” 








INDUS TUNNEL AT ATTOCK. 
Many schemes have from time to time been pro- 
jected for the purpose of effecting the passage of the 
Indus at Attock, where that river intersects the 
Trunk road from Lahore to Peshawur; but the only 
plan that has hitherto been adopted is that of a bridge 
of boats, which is generally established just above the 
fort, and sometimes at the end of the season removed 
to a site some short distance below it. , 
For many miles above Attock, the Indus flows in 
a wide divided stream, at no very high velocity, 
through the plains of Chuch; but as it approaches 
Attock, the stream becomes contracted and united, 
the velocity increases, and it flows past the fort, in 
the hot season, with a velocity of about thirteen miles 
an hour. The contraction of the bed causes the river 
to rise toa great height, amounting to about 50 ft. 
above the cold-weather level of the stream in high 
floods of ordinary season ; and a variation of level in 
the river, of from 5 ft. to 7 ft. in the course of the 
twenty-four hours, is not unusual. In addition to 
the great height. of the ordinary rise of the Indus, 
this river is subjeet to extraordinary floods, occurring 
at uncertain intervals, and caused by the damming 
up of branches of the river in the mountain valleys, 
ard the sudden yielding of the dam by topping or 
bursting. The flood of 1841 appears to have risen 
92 it. abovethe usual cold-weather level of the river ; 
and the next flood, which occurred in 1858, rose to 
80 ft. above the cold-weather level. There is nothing 
in the formation of the country (i.¢. no other line of 
escape for the water) to prevent a much’ more serious 
rise than either of these floods, and from the nature 
of their origin there seems no reason why a much 
higher one should not occur at any time. 
rom the various causes above stated, the Indus 
passage at Attock is one of much difficulty and danger, 
and its improvement has occupied the attention of 
Government from the time of annexation, but up to the 
resent nothing has been effected beyond an improved 
bout heidee in the cold weather, more efficient ferry- 
boats for the hot season, and the addition of light row- 
boats for the diks, travellers, &c. ‘lhe schemes sub- 
mitted for the passage of this river have been numer- 
ous, but the a one really tried was that by Captain 
Taylor, of maintaining a bridge of boats during the 


| hot weather. ‘The experiment failed, and though no 


doubt the difficulties might have been overcome in 
time, yet success could only have been looked upon as 
a temporary expedient liable to too many casualties to 
admit of its being depended on for so important a 
passage as the Indus at Attock. 

The importance of this passage from a military 
point of view will best be understood when it is stated 
that the force in the Peshawur valley has to draw all 
its supplies, stores, and reliefs from across the Indus 
at Attock, and Kohat and Bunnoo are also sometimes 
supplied by this route. The possibility of our position 
at Attock being turned by any of the lower passes, 
and our having to fall back for a time, is also a con- 
sideration of the first importance with reference to 
this subject, 

In a commercial point of view the trade is not very 
large, but still of such considerable amount as to call 
for some facilities being given, and to justify a mode- 
rate expenditure for that object alone. It is vam | 
probable that the trade by this route can be much 
increased, though every additional facility must have 
some effect; the Afghan valleys are, it is believed, 
cultivated almost to their utmost extent, and for the 
country beyond, the water carriage and shorter land 
route through the Persian Gulf, for our own trade, and 
the Russian line by the Caspian Sea, must limit our 
extension of trade through the Khyber. 

The natural difficulties attending the construction of 
any means for communication across the river Indus 
at this point led to the submission of a project by 
Colonel Alaric Robertson, of the Madras Staff Corps, 
for improving the passage by passing under the bed of 
the river. This scheme was first submitted in 1859 ; 
and in his report on the subject the following particu- 
lars are given regarding the character of the strata to 
be pierced. 

“The banks of the Indus at Attock are of a compact 
* slate rock, and this also extends across the bed ; the 
“ rock is easily worked, and apparently not broken up 
“any great fissures which might endanger the work. 
In fact, the situation is most favourable for a tunnel, 
“and such a work meets all our difficulties. The floods 
“and velocity of the river cease to be matters to be 
“ taken into account further than placing the entrance 
‘well beyond all risk. ‘The military objections to an 
. expose bridge within reach of the cover of the hills 
“ disappear, and we secure a safe concealed means of 
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“crossing with every facility of closing it against an 
“enemy, without being forced to destroy or injure an 


*“ important and extensive work. Once completed, we 
“have a permanent work available for the passage of 
“a railway or any other traffic, and free from the ex- 
“pense and wear and tear of any bridge or similar 
* structure.” 

“The bed of the river,” says Colonel Robertson, 
“has been carefully sounded and examined The 
“ deepest part of the river is under the right bank: 
“here I have reached the rock at two points at deptis 
“of 28 ft. and 31 ft. 4in.; but at an intermediate 
“point between them I could not make sure of being 
“on rock at 34ft. 8in. In the stream under the left 
“bank I could not get a rod down, as the bed is of 
“large shinyle ; but I think we have sufficient data to 
‘show that the rock is at no point 40 ft. under the 
** low cold-weather surface of the river ; and allowing 
“a safe thickness of rock between the roof of the 
“tunnel and the bed of the river, I fix the upper 
“level of the excavation at 60 ft. under low-water 

mark,” 

The dimensions proposed for the tunnel are 24 ft. 
wide by 20 ft. in height, and a lining under the river, 
of brick masonry, 2 ft. thick. The.foundation level of 
the roadway would thus be 82 ft. under the low-water 
level, and placing the entrances 100 ft. above this 
level, for safety, gives a total depth of 182 ft. to 
descend and ascend. The proposed grade is 1 in 20. 

The width of the river bed at the point selected for 
the tunnel is 1215 ft., and this portion, it is proposed, 
should be nearly horizontal, having only an inclination 
sufficient for drainage towards the Attock bank. The 
ascending grades commence from each bank of the 
river, and for the height 182ft. on the right bank 

ives a distance of 3640 ft., and for 186 ft. on the left 
yank (allowing a fall of 4 ft. for the drainage) a dis- 
tance of 3720 ft.; but deducting from these distances 
660 and 700 ft. respectively for open cutting, there 
remains for the tunnel 2980 and 3020 ft., or a total 
length of tunnel of 7215 ft. 
t is proposed to line the tunnel with brick masonry 
2 ft. thick under the river, and with masonry 1} ft. 
thick from the bottom of the ascent up to the low- 
water level, or for 1640ft. on the right bank and 
1720 ft. on the left ; but beyond this the lining would 
be dispensed with on the left bank, or Attock side, and 
on the Khyrabad side as far as the rock extends. 

The drainage is provided for by a culvert three feet 
span under the centre of the eal with suitable open- 
ings for the admission of the surface drainage of the 
open cutting, and for any percolation in the ‘body of 
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the tunnel. This culvert terminates in a well at the 
bottom of the shaft on the Attock side, from which the 
drainage water would be pumped up by steam power. 

The ventilation of the tunnel is provided for by 
ten shafts, nine feet in diameter, which would also be 
used as working shafts during construction. The 
shafts are placed 600 ft. apart, except under the river, 
where the distance between the shafts on each bank 
is 1580 ft. These shafts to be lined throughout with 
one foot thick of brick masonry, and, where situated 
within the influence of the river flood, to be carried 
up in massive columns formed as cut-waters on the 
up-river side. The total cost of the tunnel was, ac- 
cording to Colonel Robertson’s first estimate, set 
down at about 50,0002. 

On the 12th March, 1860, the sinking of shafts with a 
view of running through a drift gallery was commenced. 
When these were sunk, it was found that pieces of 
rock were constantly becoming detached and falling 
down, endangering the workmen; this necessitated 
the lining of the shafts at once, which, though part of 
the estimate of the completed tunnel, was not con- 
templated in the first experiment. When the river 
rose in June, the leakage through the upper rock, at the 
west shaft, became so great as to necessitate a sus- 

ension of work for some months on that shaft. 
‘urther delay again arose in the supply of the neces- 
sary machinery from Roorkee, and again work was 
stopped from May to November, 1861, while great 
expense was incurred on temporary expedients to 
supply the place of a horse-gin for raising water, which 
formed part of the required machinery; a heavy slip 
in the east gallery also occurred, and that, with the 
increase of water, caused a suspension of work on this 
side for nearly three months. Again, in the hot 
weather of 1862, the main shaft of the horse-gin gave 
way, and stopped work. 

The excess of the cost of the drift over the esti- 
mate led to the inference that the estimate for the 
tunnel would be found equally insufficient, and Govern- 
ment decided upon a suspension of the work until 
the matter could be thoroughly investigated. Work 
on the galleries was accordingly stopped in November 
1862, when only 285 ft. remained to complete the 
junction across the river. 

After the experience gained from the cost of the 
works already executed, revised estimates for the 
tunnel were submitted by Colonel Robertson, amount- 
ing to 104,400/., if constructed according to the origi- 
nal design, with gradients of 1 in 20 in the approaches ; 
to 143,282/., if completed as above, with gradients of 
1 in 30 in the approaches; and to 55,104/. for a tun- 
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nel with approaches of 1 in 10 for cattle and men, 
and shafts, with lift, for cattle traffic. For the full 
tunnel, the estimated annual cost of maintenance and 
lighting with petroleum gas is set down at 1581/., and 
for the shorter tunnel, with lifts, at 16507. 

After five years of inaction, the subject of the 
passage of the Indus has been again brought under 
consideration in connexion with the project for a rail- 
way from Lahore to Peshawur, and the experimental 
drift is to be driven through the remaining 285 ft. of 
its length, before any definite orders are passed as to 
whether the tunnel shall be completed to its full size, 
or whether it shall be made available for only the lighter 
class of traffic, in accordance with the provisions made 
in the lower estimate. It must, however, be remem- 
bered that these last estimates were made fully four 
years ago, and it need therefore be no subject of sur- 
prise if they are now found to be inadequate to ac- 
complish all that was expected when they were framed. 

Apart from other considerations of a military or 
commercial character, it is very important that this 
tunnel should be completed in the most perfect 
manner ; for its success, or otherwise, will solve a 
—- of the greatest importance to a country like 

ndia, whose rivers are so variable, and where the 
destruction of bridges by floods is no unusual occur- 
rence. In this country and in America somewhat 
similar proposals are being put forward for crossing 
under rivers instead of over them, and there can be no 
doubt that under certain circumstances it will prove 
the preferable plan. We wish the Indus Tunnel 
project every success, and shall be glad to learn that 
the drift has been successfull finished, and the com- 
plete design for the tunnel ordered to be carried out. 








INDICATED HORSE POWER. 
To THE Eprror oF ENGINEERING. 

Srr,—Your correspondent “J. W. R.” believes that he has 
shown that the usual way of finding the indicated horse power 
of an engine from an indicator-diagram gives results which 
are from 6 to 10 per cent. too high. } 

In my opinion “J. W. R.” has only shown that his manner 
of calculating the indicated horse power, which is quiteas correct 
in principle asthe usual one, cannot be applied toactual calcula- 
tions without dividing the stroke into about forty parts in- 
stead of ten; and then the calculation is half a day's work, 
and offers no advantage whatever over the results obtained in 
the usual manner. 

“J. W. R.” has found that out, and wishes Mr. Moorsom 
to shorten this tedious process by giving a general integral for 
the products of by pressure, which is quite as impossible 
as giving for indicator-diagrams a general integral for the 
products of space by pressure. 

Yours supertiay, Ww 


September 24, 1867. 
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STEAM PLOUGHING APPARATUS. 
MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
(For Description, see Page 290.) 
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RANSOME’S PATENT STONE. 
(From the Bombay Builder). 

WE are enabled, through the courtesy of Government, to 
place before our readers Captain Ducat’s official report on the 
experiments made by him in the beginning of the year in 
making Ransome’s patent stone; as also the report of the 
Chemical Analyser to Government on the same. 

Our own observations on the specimens we were favoured 
with go to confirm Dr. Lyon’s analysis. These specimens 
become extremely hygrometrical during wet weather, a con- 
dition due doubtless to the presence of saline in the sea sand 
used, which no number of washings will effectually remove. 

Captain Ducat will, we believe, continue these experiments 
with river sand obtained from a good way inland; but, in 
justice to the inventor, and equally to our Indian experi- 
mentor, Government should obtain from Mr. Ransome a fresh 
supply of the materials necessary ; those with which the ex- 

sriments have been carried on have been for some years 
Pnosking about the store yards in Bombay, and have doubt- 
less become much deteriorated : 


“ No. 188 of 1867—Puniic Works DEPARTMENT, 
“ Bombay, 26th March, 1867. 
“To the Chief Engineer, Presidency Division, Bombay. 

“ Sir,—I have the honour to inform you that, in accordance 
with the instructions conveyed in Government Resolution 
No. A%cx. of 1866, of 17th December, 1866, I have conducted 
some experiments in making stone by Ransome’s patent pro- 
cess, some of the results of which I now submit for the in- 
spection of Government. 

“T received the Government resolution above referred to on 
the 2ist December, 1866, and as soon after this date as pos- 
sible I moved some of the chloride of calcium and silicate of 
soda from the store-yard of the Executive Enginecr Presi- 
dency, into my own workshops, brought over and set up the 
mill for mixing the material, which was sent out by Mr. 
Ransome (without which I found by experience that I could 
not mix the material properly), and commenced my experi- 
ments. 

“T have now made five complete experiments ; but that 
Government may not think I have been unnecessarily tardy 
in carrying out their wishes in this matter, I must state that 
each experiment absolutely occupies from ten to fifteen days, 
and nething could be done towards making a fresh attempt 
until the success or failure of the preceding one had been 
ascertained. 

“ Of the five attempts I have made, the first two were utter 
failures; the other three, however, may, I think, be looked 
upon as successful, at least as far as the quality of the stone 
is concerned. The castings are not as good as they might be ; 
but this is owing, in a great measure, to the mould, which is 
an old plaster of paris mould, having been used in all Captain 
Fuller's experiments, as well as mine now, and being in con- 
sequence a good deal worn and injured in parts. The attempt 
I have made in colour is also not quite satisfactory, being too 
deep a red; but in these minor points I hope to be more suc- 
cessful when I next report on this subject to Government. 

“ T have ordered a mould for a full-sized capital for a 10in. 
shaft, and when this is ready, I hope to make some more pre- 
sentible specimens of stone, and to give the crushing strength 
of it also. 

“T should have delayed this report till I could call it more 
complete than it is at present, had it not been that Govern- 
ment Resolution No. 4°,8. of 1867 informs that the Secretary 
of State for India has called for the results of these experi- 
ments; and as these specimens now put before Government, 
which are certainly harder than most natural sand-stones, 
show clearly that, with proper care and management, stone 
can be made in India as elsewhere by Ransome’s patent pro- 
cess, I have thought it right to send in this first report. 

“In my pen. report I propose entering more fully into 
the subject of cost of construction, &c.; but I can here state 
that the best, because the last made specimen now submitted, 
is composed of common sea-sand (washed) from Worlee, and 
white clay from Bunder Wara Hill, in Mazagon, of which 
there is any quantity about here; that the manipulation, 
when once understood, is neither difficult nor expensive, and 
that the results are quite certain and free from any risk of 
failure. 

“T send specimens of my three successful experiments. 

“ The first, marked number six, is composed of 6 parts sand 
and 1 part chalk, mixed in Ransome’s mill for ten minutes, 
with 1 gallon of silicate of soda to each cubic foot. At the 
end of the ten minutes’ mixing it was taken out, moulded, 
and put into a cold solution of chloride of calcium, and when 
the solution of calcium had thoroughly penetrated the mass, 
the temperature was raised almost to toiling point. 

“The second specimen, marked No. 7, consists of 5 parts 
sand, 1 part brickdust, and 1 part chalk, mixed with one 
gallon of silicate to the cubic foot for fifteen minutes, moulded, 
and put into cold solution of calcium for forty hours, and 
then boiled for four hours. These stones took three days’ 
washing in running water before all salt was removed. 

“ No. 8,—The best specimen I have is composed of 6 parts 
of sand to 2 parts white clay or moorum. This was mixed in 
mill for ten minutes, moulded, and immersed in cold calcium 
for forty hours, and boiled for four hours and allowed gradu- 
ally to cool. Washed for seventy-two hours in running water 
and dried. 

“No. 9 is treated exactly the same as No. 8, but differs 
from it in the proportion of sand and clay, being composed of 
6 parts sand and } part white clay. It is a coarser stone than 
No. 8, and, being very gritty and stiff, is hard to mould into 
form.—lI have the honour, &c., 

(Signed) “'W. M. Ducat, Lieut. R.E., 
“ Executive Engineer for Reclamations.” 





* No. 68 of 1867.—Orrics or Tur CueMIcaL ANALYSER, 
“ Bombay, June 8th, 1867. 
“To the Secretary to Government, Public Works Depart- 
ment, Bombay. 
“ Sir,—I have the honour to acknowledge receipt of resolv- 
tion of Government, Public Works Department, No. 169s— 








839 of 1867, forwarding certain specimens of artificial stone, 
manufactured by Ransome’s process, for opinion and report. 

“2. The only way in which a definite opinion as to the 
durability of such substances can be arrived at, is by sub- 
mitting them in exposed situations, for a lengthened period, 
to the action of the weather, under conditions smilar to those 
to which they would be placed when used as building mate- 
rials. I believe that the stone is being submitted to test of 
this kind in England, but sufficient time has hardly elapsed 
since the introduction of the process to warrant a final de- 
cision as to the durability of the stone. All the published 
accounts, however, of the stone, which I have been able to 
consult, speak favourably of its enduring qualities. Moreover, 
judging theoretically from the nature of the materials used, 
and the process employed in their consolidation, stone manu- 
factured in this manner ought to prove well calculated to 
resist the action of the weather. 

“3. One of the chief points, however, relied on in coming 
to this theoretical daisies is the fact that Ransome’s 
stone, being composed almost entirely of siliceous matter, is 
capable of resisting the action of most solvents, and hence is 


not exposed to one of the great causes of deterioration of 


many building stones. The samples submitted to me, how- 
ever (as will be seen by the annexed Table), contain a very 
large proportion of matter soluble in hydrochloric acid, the 
yresence of which can have no beneficial effect on the dura- 
Gitity of the stone, but, on the contrary, must, in all proba- 
bility, injuriously affect it. 

“4, The presence of this large proportion of soluble matter 
is, no doubt, due to the kind of sand employed in the manu- 
facture of the stone. I would, therefore, venture to suggest 
that good silicious sand, if procurable, should be substituted 
for that at present employed, and, this condition complied 
with, I see no reason why stone should not be made here by 
Ransome’s process as good and as durable as that manufac- 
tured in England. 


























No. oF SAMPLE.........) 6 | 7 8 | 9 
Specific gravity of the stone ...|J 1.83} 1.90) 1.87| 1.80 
Percentage of water absorbed by 

each sample after immersion 
for 72 Hours ....sscreereeeeeee «| 1.48 96] 3.24) 5.24 

Percentage soluble in hydro- 
Chloric acid......s..s.eeseeeeeseses 75.99 | 78.96) 66.57| 66.85 

Percentage insoluble in hydro- 
Chloric acid........sseeseeseeeeree| 24.01] 21.04) 33.43} 33.15 
100.00 | 100.00 | 100.00 | 100.00 








“T have the honour, &c., 
Signed) “J. B. Lyon, Assistant-Surgeon, 
8 ‘ ¥ 4 ¥ 5 ” 
“ Chemical Analyser to Government. 


OUR COAST DEFENCES. 

Tue Secretary of State for War and Inspector-General of 
Fortifications are at present engaged on a tour of inspection 
of the coast, harbour, and river defences of the kingdom, 
more especially on the southern, eastern, and western coasts. 
It is well known that opinions are vastly divided among 
professional men as to the form and disposition of the iron 
plating, both for the marine fortifications—such as the forts 
at Spithead—and the embrasure “shields” for the coast 
batteries. The great fault in points of design in the first 
instance with regard to most of the works on the coast 
that have been expressly planned to carry armour-plating is 
the evident overcrowding of each work with embrasures. 
These works, it must be remembered, built of granite, with 
an iron ribwork of longitudinal and transverse girders, and 
sheathing of outer armour, in the disposition of which each 
embrasure will cost from 1000/. to 1500/1, are supposed 
to be building to last, not for a few years, but for all time. 
They can neither, when once planted in the sea—like the 
Shovel fort in Plymouth Sound, the Spithead forts, or the 
fort on the Isle of Grain—be reconstructed like a fleet, 
or materially enlarged upon in any way. The fact 
is, these forts were all intended when first designed 
to carry the heaviest gun then known—the 23-tonner, or, 
as it is generally called, the 600-pounder, which has earned 
such fame at Shoebury. But now that the land batteries at 
the Gilkicker, at Sandown, at Sheerness, and other points, 
are nearly ready to receive their iron plating, it is found that 
there will not be space for the 23 ton gun, and a lesser weapon 
will therefore have to be substituted. The same conclusions 
apply to the marine forts at Spithead and elsewhere. The 
introduction of submarine mines into the system of defence 
for roadsteads, harbours, and rivers has, however, rendered 
the failure of our marine forts to carry their originally in- 
tended weight of armament a less serious matter than it would 
otherwise have been, as it is just possible that all such works 
may in future be looked upon as grand torpedo stations, with 
their guns protecting the nests of hidden mines lying in the 
water channels and on the edges of the shoals, rather than as 
fighting batteries defending, unaided by any secret bedevil- 
ments, the passage from the attack of an enemy’s fleet. But 
there are faults of overcrowding batteries with gunports in 
some of the works that have been, or are about to be, visited 
by Sir John Pakington and Sir John Burgoyne that is really 
unpardonable and utterly without remedy unless every alter- 
nate embrasure is built up, and half the original number of 
guns ae in the work. Take the costly Hilsea lines, which 
were designed to command the entrance to the island of Port- 
sea (on which stands all the naval and ordnance establish- 
ments at Portsmouth), as anexample. The embrasures have 
here been placed so closely together that even the earthen 
covering for the stone-fronted face of the batteries will not 
stand, so acute is the angle given by the short distance be- 
tween the ports. As the earth is piled up over the top of 
these batteries the foundations also give way, and huge cracks 








may be seen opening up through the brickwork in all direc. 
tions. The want of solidity in the base to support the super- 
structures is, indeed, also to be found in almost every piece of 
new fortification now erecting, or lately erected, around our 
coasts. In many places this result may have been inevitable 
from the nature of the ground, but in many cases it has most 
undoubtedly been assisted by a neglect of precautionary mea- 
sures, or disregard of any consideration of the condition of the 
soil, marsh, or shingle on which the fort was to be raised. Forts 
are now standing, or rather are trying to stand, which are con- 
stantly letting slip large slices of their ramparts into the ditch 
below. These forts carry guns, but it is almost needless to 
say that not one has yet been fired from their ramparts, nor 
could itbe done with safety, for fear of the whole fort falling 
prostrate. 

The Medway forts are, perhaps, the most curious and in- 
structive in their history of all. They have no doubt been a 
bugbear and a horror to Secretaries ot State for War and the 
officers of the Department. The so-called foundations of 
these works only were completed, when they split through in 
the most fantastic forms trom their lowest to their highest 
stones, and had to be braced together with stout iron tie-rods 
from side to side to keep them from breaking up. This latter 
strengthening measure accomplished, the next step was to 
build up the superstructure. As the stones for this purpose 
were laid on any one side of a work it sunk in the quaking 
morass, while the opposite side rose. It was soon evident 
that no forts could be finished on the Medway’s bank, but 
the difficulty was got rid of ina most undignified way, and 
in a way, too, that was peculiarly cruel to Sir John Paking- 
ton when just fresh from his labours in the “reconstruction” 
of the navy, and taking up his new duties as Secretary of 
State for War. Sir John was made to say in the House of 
Commons that “it had been determined to abandon the forts 
“on the banks of the Medway in order that the money with 
“ which it had been intended to construct them might be ex- 
“ pended upon the Spithead forts.” 

If Sir John Pakington visits the sites of the abandoned 
forts on the Medway during his present tour with Sir John 
Burgoyne, he will, doubtless, learn the true cause of their 
abandonment, and at the same time the importance of weigh- 
ing carefully any statement which he may have to make 
officially on subjects with which he has had no opportunity 
to make himself personally familiar.—Times. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

State of the Iron Market for the past Week.—There has 
been a gradual upward motion in the prices asked and given 
for pig iron during the last week. During two or three days 
the market has been very firm and strong, and the prices have 
been as high as 54s. 6d. per ton cash ond Was. 74d. one month. 
Yesterday the market was still firm, and on Monday several 
thousand tons changed hands at 54s. 5d., one month ; but to- 
day the demand has again been somewhat inactive. No. 1 
Gartsherrie and No. 1 Coltness have both been in demand at 
61s. 6d. The shipments of pig iron at Ardrossan for the week 
ending 19th September were 6007 tons, including 1988 tons 
to supply foreign orders. For the week ending 2lst 
September, the Glasgow shipments were 2925 tons, including 
2420 tons for foreign orders. There were no shipments of pig 
iron at Greenock last week. 

The Ocean Race from China—more Greenock Ships Suc- 
cessful.—The Taeping, mentioned last week, is not to be 
allowed to claim the victory this year, after all, in the exciting 
race among the China tea clippers. On Sunday morning last 
the clipper ship, Sir Lancelot, arrived in the Downs from 
Shanghai, after arun of 96 days. Now, Shanghai is more 
distant by 700 miles than Foo-choo-foo, and consequently the 
passage of the Sir Lancelot has put that of the Taeping com- 
pletely in the shade. The Sir Lancelot is a vessel of 885 tons, 
is owned by Mr. John MecCunn, of Greenock, and was built 
by Messrs. Robert Steele and Company in 1865. She came 
home by the eastern passage. The Ariel, 750 tons, also built 
by the builders of the Taeping and the Sir Lancelot, in 1865, 
arrived home on Monday, and completed the passage in seven 
hours less than than the time taken by the Taeping. Such a 
close race over such a long course is, according to the Times, 
absolutely unprecedented. Captain Dowdy, the commander 
of the Taeping, is to be entertained at a grand banquet by 
the Fishmongers’ Company, in honour of his great success. 

Another exciting race is expected between two more Clyde- 
built China clippers, the lake, built by Messrs. Steele and 
Co., of Greenock, and the Spindrift, built by Messrs. Connell 
and Co., of Glasgow. They were to have started on their 
first voyage last week simultaneously from Gravesend, for 
Shanghai; the ~ a however, started two days before 
her competitor. The Greenock clipper-building firm is getting 
great praise. 

Further Reduction of Fares to and from Belfast.—Messts. 
G. and J. Burns are determined not to be beaten off by the 
Ardrossan Steamboat Company in the matter of cheap fares. 
They have just put on their screw steamer Weasel, in addi- 
tion to their two ordinary mail steamers, to run to and from 
Belfast at 4d. per voyage by deck passage, and 2s. 6d. cabin, 
including railway to or from Greenock. Can _travellin 
further go in the direction of cheapness? The Weasel ha 
upwards of 600 passengers on Saturday last, when she made 
her first trip from Greenock. The Wolf sailed shortly after- 
wards, steerage, ls.; cabin, 12s. 6d. Between them they had 
considerably upwards of 1000 passengers. It is worthy of 
note that on Saturday evening last no fewer than four sea- 
going steamers belonging to Messrs. Burns, were lying at the 
Greenock pier—the Wolf and Weasel for Belfast, the Buffalo 
for Londonderry, and the Penguin for Liverpool. 

The nightly average by the Ardrossan route exceeds 400, 
at a sixpence each. To get to Ardrossan from this city by 


railway, now, at a cheap rate, is to go by way of Belfast, or 
at all events to take a sixpenny instead of the usual half- 
crown ticket. It is to be hoped that some good friend of these 
competing companies will step in and prevent them repeating 
the deed d 


one by the “ Kilkenny cats.” 
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Shipbuilding and Shipping Items, New Contracts, §c.—The 
new steamer Baltimore, 2200 tons, lately built at Greenock 
for the North-German Lloyds’ Company, for their Bremen 
and Baltimore line of steamers, has just been towed over to 
Gareloch to await the arrival of the steel shaft which is being 
made for her in Prussia. ‘ 

The Jasper, a handsome new iron three-masted schooner, 
built by Messrs. Robertson and.Co., of Grgenock, for the 
Mersey and Clyde line of traders, owned by Messrs. MeArthur 
Brothers, of Glasgow, has also been over to Gareloch for the 
adjustment of her compasses. 

‘A. fine ship of 1250 tons, named the, Ardgowan, was 
launched by Messrs. Robert Steele and Co., on ‘Thursday last, 
for Mr. George Adam, Greenock. Her dimensions are: 
length of keel, 212 ft.; breadth of beam, 35 ft.; depth of hold, 
32 ft. She is intended for the East India trade. 

Messrs. Seath and Connell, shipbuilders, Rutherglen, 
launched a handsome screw steamer, the Silver River, of 
441 tons register, last week. She has been brought down tothe 
upper harbour of this city, toreceive her engines and machinery, 
and to be thoroughly finished. Her engines are to have surface 
condensers with all the latest improvements, and a high rate 
of speed is expected of her. She is two-decked, and is the 
largest vessel that has hitherto been built up the river. 
When the new Hutchestown Bridge is built (of which more 
shortly), and the weir near its intended site is removed, it is 
expected that the shipbuilding yard at the ancient royal 
burgh of Rutherglen will be able to turn out vessels of double 
the tonnage of the Silver River. Notwithstanding the 

sent depression in the shipbuilding trade, Messrs. Seath 
and Connell have in hands at present one screw steam yacht 
of 50 tons, another of 60 tons, and two twin screws fam 
200. tons each. 

As further evidence of the great activity in the Greenock 
shipping trade, there were no fewer than seventeen arrivals 
from foreign ports, with a total tonnage of 5600 tons, between 
Saturday night and Monday last. Four had cargoes of 
apples, one had wine, three wheat, four timber, and two 

ar. 

he Medora, a finely modelled ship was launched a few 
days ago from the shipyard of Messrs. Barr. and. Shearer, 
Ardrossan. She. is about 800.tons register; and. is classed 
A 1, thirteen years, at Lloyds’. She is intended as an addition 
to the extensive fleet owned by the eminent shipping’ firm, 
Messrs. James and Alexander Allan, of Glasgow. 

The screw-steamer Denmark was recently launched by Messrs. 
Henderson, Coulborn, and Co., of Renfrew, for the Baltic 
grain trade. Immediately after being launched, she was 
placed in the builders’ tidal basin, under their’ steam crane, 
and received her machinery and boilers. After taking a short 
trial-trip, she sailed to Liverpool, and steamed to the Bell 
Buoy at an average rate of ten knots on a consumption of 
9.75 cewt. of coal per hour. The Denmark is constructed to 
earry from 4000 to 4500 quarters of grain. She is fitted with 
compound high and low pressure engines of 100 horse power 
nominal, with surface condensers and other improvements. 
Her builders have just received very favourable reports re- 
garding the voyage to Japan of the steamer Dragon, built 
and engined by them. Their new system of machinery seems 
to have proved to be possessed of very decided advantages. 
The Dragon has performed what has never been done before, 
the last place she coaled at being the Cape of Good Hope. 

Messrs. Robertson and Co., Greenock, have contracted 
for the building of a tug steamer of medium size. She is for 
the Glasgow and Greenock Company, of which Messrs. 
Steele, Glasgow, and Cunningham and M‘Caskill, Greenock, 
are the managing owners. The engines are to be built by 
the Finnieston Steamship Foundry, Glasgow, and consider- 
able interest is taken in this contract to see if the Clyde cannot 
pe a tug-boat as light and cheaply as the Tyne ship- 

uilding firms. 

Messrs. Robert Steele and Co. have contracted with Messrs. 
James Richardson and Co., sugar refiners and merchants, 
Glasgow and Greenock, to build two ships of about 800 tons, 
for their Mauritius and West Indian trade. They are to be 
similar to the Fleetwood, built this year by them for Messrs. 
Richardson. Messrs. Steele during the past fortnight con- 
tracted for other two ships, one of 1200 tons for Messrs. 
Shankland and Co., Greenock, and another of 1000 tons for 
Mr. D. Hendry and others, and they have another sailing 
vessel of about 600 tons for a Liverpool house on the stocks. 

Messrs. ‘Randolph, Elder, and Company have just con- 
cluded a contract with the Aberdeen, Leith, and Clyde Ship- 
ping Company, to build a screw steamer of 700 tons, for the 

passenger trade between Leith, Dundee, and Aberdeen. She 
is to be of 200 horse power, 200 ft. long, 26 ft. 6 in. broad, 
and 14 ft. in depth of hold, and is to have accommodation for 
fifty first-class passengers. 

New Iron Bridge near Berwick.—A_ \attice-girder iron 
bridge is at the present time being erected across the 
Whitadder, about four miles from Berwick, the wooden 
bridge having been condemned. The engineer for the work 
is Mr. Leslie, C.E., Edinburgh; and the contractors, Messrs. 
Cowper and Brodie, Paisley. The estimated cost of the bridge 
was upwards of 3530/., and it was to be completed by the end 
of this month. However, several causes have operated to 
prevent the work being completed at the stipulated time. 
Considerable difficulty has been experienced in finding a 
foundation, and instead of eight cylinders being sufficient for 
each pier, twelve will be required. Then, again, the bridge 

. is being built on the site of the old one, and great difficulty 
was experienced in drawing the piles on which the wooden 
bridge was built, four days having been occupied in drawing 
one pile. Another delay arose from the fact that this is the 
first iron bridge of the kind built in the neighbourhood, and 
great ignorance prevailed among the workmen as to the sink- 
ing of the cylinders. It is expected that the bridge will be 


completed by Christmas, and that the estimated cost will be 
exceeded by 800/. 

New Hutchesontown-bridge over the Clyde—The estimates 
for the building of the new iron bridge, in room of the pre- 
sent Hutchesontown stone bridge, were opened to-day at a 








meeting of the Bridge Trustees. There were ten estimates 
received, and they all come very close upon one another; 
but report has it that in evety case the estimated cost given 
by Messrs. Bell and Miller, the engineers, is exceeded, which 
was 42,000/,, including the building of the wooden aecommo- 
dation bridge, which I mentioned, I think, a number of 
weeks since, as having cost 3600/. The estimates were opened 
in presence of the trustees; but they did not come to any 
conclusion in reference to the accepted offer. They will meet 
again on Friday. 

lelend and Mid-Calder (Caledonian) Rai 
Calder contract.of this line, undertaken by Mr. John Waddell, 
Bathgate, has made. great progress to completion within 
the last two or three months. On Monday an ine was 
run all the way between Mid-Calder and Addiewell, and it is 
expected that the line will be opened for goods traffic within 
two months, and for passenger traffic by the 1st January 
next. 


PRUSSIAN COAL. 
Tne coal-fields of the valley of the Ruhr extend over a 
surface of 116 square miles, and are supposed to contain 
about 40,000,000,000 tons of fuel. The production in 1855 
amounted te 3,252,223 tons (British), and the number of 
hands employed was 22,235 ; in 1865 the production reached 
8,535,614 tons, having nearly trebled itself in the ten years, 
and the number of hands employed had increased to 39,871. 
The price of @oal at the pit’s mouth was, on an average, 
for best, 5s. 6d. per ton in 1866. The wages of the coal 
districts vary from I1lsgr. (about 13d.), for boys, to 2s. and 
2s. 6d. for men for a day of ten hours. Labourers who 
earn more do so by extra exertion in the mines where 
piecework is usual. The difference between the district 
and similar ones in England is that you find there cheaper 
wages and longer hours of work—consequence, cheaper 
coal at the pit’s mouth than in Great Britain. The car- 
riage of coals on railways being on an average four-fifths 
of a halfpenny-per ton per mile, and the chief centres of 
Rhenish industry‘ being close to the collieries, machinery 
can be driven less expensively there than in England. A net 
of railways unites the collieries with all the great towns of 
the nei Eboutieod tuisburg. Diisseldorf, Elberfeld, Bar- 
men, Hagen, Iserlohn, Witten, Dortmund, Essen, and 
Ruhrort. A steam ferry takes the coal over the Rhine at 
Ruhrort into the silk and cotton manufactories of Crefeld, 
Viersen, and Gladbach. At Ruhrort a vast harbour, formed 
by the confluence of the Ruhr with the Rhine, serves as port 
of shipment for the coal, which is towed up to Mayence 
and Mannheim in barges. At Duisburg shipments are 
made from the quays of the Rhine. e war of 1866 
curtailed the facilities of transport, and withdrew men from 
productive labour, and the hands employed on the Ruhr 
coal-fields were reduced to 37,686; but through a more 
general use of machinery the production of the year still 
slightly increased, and reached 8,583,362 tons. New rail- 
ways increase the export of produce, and year by year the 
area over which the export of Ruhr coal takes place is ex- 
tended. “It is urgent,” writes Consul-general Crowe, of 
Leipsic, from whose recent report to the Foreign Office these 
statements are taken, “that our trade should know that 
little or no English coal is now sent inland from Antwerp, 
Rotterdam, or any of the Dutch and Belgian harbours. The 
Ruhr collieries feed the great industrial centres of the Lower 
Rhenish provinces, and compete with England in the Dutch 
and North German markets. The coal-owners are striving 
for new communications to the westward, and there is no 
doubt that if they could rival England in the quality as 
well as in the price of coal they might push us hard 
enough in certain quarters. They admit the superiority 
of English sea coal, but they may, and perhaps do, 
calculate on the possible exhaustion of Great Britain. It is 
scarcely possible to describe the pleasure and excitement 
caused in the Ruhr districts by the fact that in 1865 and 
1866 Wesphalian coal fwas carried with profit to the Bel- 
gian coal basins of Charleroi and Mons, and even over the 
frontier into France. It is a small matter at present, but 
France may not be able to get more out of her own fields, 
and England and Belgium be unable to deliver cheaper and 
in larger quantities.” A few words concerning the labourers 
in the Ruhr coal districts will be of interest. A great 
number are vagrant. They do not universally keep to 
mining as the business of their life. They are prone to 
change, and you will find the same hand turn to two or 
three different occupations in the same number of years. 
They have as yet shown no desire to combine or to form 
trades’ unions. There is nothing organised among them, 
except a society for advancing necessaries on a certainty of 
repayment from wages at monthly intervals. The workmen 
complain of competition among each other. The owners‘of 
mines, on the contrary, complain that labour is too scarce, 
and threatens to be too dear, so that there} are limits to the 
expansion of works. As for the coal mines themselves, there 
are none that exceed 150 fathoms in depth; some have 
double, most have but one shaft divided by hoardings into 
halves for the passage of air and the working of the cars. 
Substantial buildings cover the shafts, and contain the neces- 
sary steam-engines and boilers. The seams are numerous, 
and are worked at various levels from the same shaft. Some 
seams are as thin as 24 ft.; the thickest are rarely aboye 44 ft. 
The quality of the coal is various —Times. 


COAL-CUTTING MACHINES. 
To tue Epiror oF ENGINEERING. 

Srr,—Under the above head, your correspondent, “ J. G.,” 
gives a statement of the working of certain coal-cutting 
machinery at West Ardsley, near Leeds, but his very sanguine 
—- as to the results attainable by the machinery he 
describes appear to me to be very far-fetched, and, taking his 
own statements, altogether erroneous. 


The machinery described by “J. G.” performs the opera- 


.—The West | If the 





tion of holing, kirving, or undercutting at a long bank, and 
to this one operation its action is confined, with the further 
limitation 'that the height of the drift’ in which the machine 
is used must be at the very least 3 ft. or more, in order to 
admit the attendant, who to set on the machine while 
eo 

Now kirving at long walls is only one of the many and 
varied cutting operations that have to be performed by hand 
labour ; it is only of limited application, and is the easiest and 
most straightforward part of the collier’s work in cutting. 

machines'will only perform this work, and that, too, 
only where the seam. is over 3 ft. thick, then it is too much to 
say that such machines will “supersede the present system 
0 hand-pick labour,” and have “ pews the stage of expe- 
riments.” The machinery deseri! by “J. G.” requires 
the drift and road in which it has to work bo Ss Sel meate hy 
ae oa = » the Ste pecan ~ ult of 
the collier’s work, and cannot : machi 
described, which requires the oa to work a 
Until this is accomplished by the coal-cutting machine, it 
cannot be considered a success, and *‘ passed the stage of ex- 
periments.” 

Ihave already stated that long..wall working is of only 
limited application. I suppose it’is seapeely necessary for me 
to explain that the systems of working coal mines have to be 
varied considerably, according as the quality and structure of 
the different coal strata may render:mecessary. Hence we 
have various modifications of the system known as “pillar 


and stall,” as well as modified forms eee oe wall system, 
in none of which the West Ardsle i 1 a8 described 
by “J. G.,” could be‘employed. in, the seams, some 


of which are only 18 in. orJess, in whieh the use of the ma- 
chine would be of greatest: advantage in the making less 
small, must be altogethe® shut out from the use of a machine 


which has to be worked byan br pee beer ogee 

“J. G.’ also speaks imterms of approval of system of 
roof-pressure used in one of the West Ardsley hechinns, in 
order to obtain a sufficient “ purchase” for the action of the 
cutter. This appears to me in itself sufficient to condemn the 
machine, as the roofs in most coal mines are generally danger- 
ous enough of themselves, without increasing the risk by 
blows from a machine. 

The objections I haye pointed out are, I think, sufficiently 
obvious, and will prevent the general application of the ma- 
chinery deseribed by “J. G.” We may, however, anticipate 
some good results the competitive trials of coal-cutting 
machines, which are'to commence in November next, in Lan- 
cashire, under ‘the direction of the South Lancashire and 
Cheshire Coal Association. In all probability, these experi- 
ments will result in the production of a machine which will 
perform all the operations above referred to. 

X. Y. Z. 


As the writer of the above withholds his name, it is but 
right that we should say he isa patentee of a coal-cutting 
machine, whereas “J. G,”’ has no pecuniary interest in tho 
question.—Ep. E.] 








FRENCH MARINE ENGINES. 
To THe Eprror oF ENGINEERING. 

Srr,—Some weeks ago, while perusing, in the columns of 
The Engineer, a description of M. Dupuy de Lome’s three- 
cylinder compound engine for the French ironclad, the Fried- 
land, my attention was forcibly arrested by the following 
paragraph : 

“ In comparing the power exerted by the high and each of 
“the low-pressure cylinders, we must remember that, whilst 
“ the former has a force acting with perhaps 30 1b. to the inch 
“ on one side of its piston, in the latter the piston is propelled 
“ by the expansion, and drawn by the condensation, with forces 
“ which, in the ageregate, fall little short of that which is 
“ applied to the hig * es piston.” (Vide The Engineer, 
July 19, 1867, page 58.) 

he article in question, which purports to be a general 
review of French marine engineering, is rather lengthy, and 
ranges over a variety of topics, each in itself of sufficient 
interest to claim special attention, and room for much thought 
to the serious reader; but the novelty of “ a piston prope 
“ by the expansion, and drawn by the condensation, with forces,” 
ever and anon recurred to my mind, and finally compelled me 
to pause in my studious career, in order that I might unravel 
the meaning of that sentence. 

The Engineer is not necessarily a rian, and he may 
with impunity, as an engineer, speak or write of a piston as 
being propelled by the expansion with forces, or propelled by 
the expansion of forces, because the reader will generally 
understand his meaning ; but though not necessarily a philo- 
sopher, the engineer in general, and your contemporary in 
particular, who writes for the information and for the instruc- 
tion of all interested parties, ought to have sufficiently clear 
notions of mechanical science to convey his ideas in language 
intelligible to mechanical scholars of the humblest degree ; 
and here I would ask the editor of that journal what is meant 
by @ piston drawn by the condensation with (or of) forces, or 
whether he means to convey the idea that the condensation 
of steam in front of a piston is a phenomenon similar to that 
of the muscular action of a horse or a jackass in front of a 
common cart, and, if so, what author on elementary mechanics 
has established the same comparison P 

Absence from home, and the hope that some one better 
qualified than myself might take up the subject, has pre- 
vented me from calling the editor of 7he Engineer's attention 
to this matter, which I must needs do through the columns 
of your paper. 

T remain, Sir, 
Yours very truly, 
London, September 25, 1867. J.J. Breoxet. 








Rams For Rossta.—The John Cockerill Company, of 
Seraing, and MM. Blondiaux and Co., of Thy-le-Chateau, have 
secured a Russian order for 20,000 tons of rails, with accessories. 
The rails are to be used in Southern Russia. 





304 


ENGINEERING. 





[Sepr. 27, 1867, 








TRAVERSING CRANE 


MESSRS. JOHN FOWLER AND CO., ENGINEERS. 



































In the course of the account which we gave ast week of 
the Steam-Plough Works, Leeds, we mentioned a traversing- 
erane, which is worked by a steel rope acting upon a clip- 
drum. Of this crane, which is made to lift weights up to 
12 tons, we now give engravings on the present page. As will be 
seen by the illustrations, the wire rope, which is § in. in dia- 
meter, and is run ata speed of about three miles per hour, 
passes round guide-pulleys running on studs fixed to the 
underside of the crane; and from these it is led round the 
clip-drum, which is placed near one end of the crane-girders. 
The hoisting and traversing motions of the crane are driven 
from the shaft carrying the clip-drum by means of frictional 
gearing, the arrangement of w chew be readily traced out from 
the figures. Every motion is driven by a worm, and a load 
is lowered simply by reversing the direction of running. 
Each of the motions is arranged so that it can be run at two 
speeds. 

The endless rope by which the crane is worked passes over 
a clip pulley at one end of the shop, and a plain grooved 
pulley at the other, the driving power being applied through 
the former er The return rope is led over the top of the 
crane, which latter carries a guide pulley to support it. 

The endless rope is kept running continuously, as, at the 
moderate speed at which it is worked, but little power is 
required to drive it when the crane is at rest. It is, in fact, 
the employment of a slow running rope combined with the 
clip drum that constitutes the main feature of the arrange- 
ment. At present, the crane which we have described is the 
only one driven by the rope in its particular department of 
the Steam Plough Works, but Messrs. Fowler and Co. are 
erecting another crane which will be driven from the same 
rope. In fact, any number of cranes can be driven by one 
rope, provided that they are in the same building. Our 
engravings of the crane we have described have been pre- 
pared from tracing with which we have been supplied by 
Messrs. J. Fowler and Co. 


WINCHESTER DRAINAGE COMPETITION. 
To THe Epitor or ENGINEERING. 

Srr,—Of the many ills which flesh is heir to, and the fre- 
—_ annoyances and vexations that fall to the lot of man, I 
think that the most offensive of all to your true Briton is to 
be “done,” taken in, promised fair, but played false. Such, 
however, has been the treatment which ourselves and eight 
other gentlemen have lately received from the Local Board of 


Winchester in the matter of the competition designs for the | 


drainage of that city. 





AT THE STEAM-PLOUGH WORKS, LEEDS. 









































In September last. year, the Winchester Local Board ad- 

vertised for"plans, sections, estimates, &c., for the complete 
drainage of their city, offering premiums of 150/., 100/., and 
501., for the first, second, and third best designs respectively, 
which were to be in accordance with “printed particulars” 
supplied. These set forth various stipulations, but three only 
I need now mention as being special, and affecting the engi- 
neering part of the question. Ist, that the estimates were 
to be divided into three sections according to the locality; 
2nd, that “the designs were to set forth the best place and 
‘method ef disposing of the sewage ;” and 3rd, that “the 
** plans and horizontal sections were to be drawn to a scale of 
“ 66 ft. to an inch.” 
Upon this we visited and stayed about a week in Win- 
chester, and spent a considerable sum of money, and a great 
deal of time and trouble, in getting up our designs, which 
trouble was greatly enhanced by the seale being required to 
be so large, and there being no accurate map or levels of the 
| city to be obtained except from our own observations. On 
| the 1st January, 1307, eleven competitive designs were sent 
in. 

After some weeks the Local Board referred all the plans to 
their surveyor for his examination. On the 4th April he 
made his report, finding considerable discrepancies and faults 
with all, more or less, but stating that one (No. 3) “ did pro- 
| “ vide for the safe and unobjectionable application of the 
“ sewage, which was the great desideratum.” 

The Local Board, upon this, took no notice whatever of 
their surveyor’s report, but selected four plans (which all 
utilised the sewage in the same place), and discarded the other 
seven, including No. 3, which their surveyor reeommonded, 
though its retention with the four selected was voted for by 
| five of the members. These four (Nos. 1, 5, 7, and 11) they 

submitted to Mr. Bothams, the city surveyor of Salisbury, 
for him to select the three best for first, second, and third 
premiums. 

Mr. Bothams kept these four plans for some three or four 
months, and, on July 15th, made his report, setting forth the 








various qualities of each, and recommending No. 7 as the | 
best, and, being asked by the committee various questions, | 
and amongst them one somewhat of a leading question, he | 


replies that he does not think that Nos. 1, 5, and 11 are entitled 
to any premium at ail. This is confirmed by the Local Board, 
upon which they determine to withhold entirely the 2nd and 3rd 
premiums. 

There were two amendments proposed at the meeting, one 
| of which was that the whole of the rejected plans should be 





recalled and submitted to a°Government inspector from’ the 
Local Government Act Office, and the other amendment 
moved the adjournment of the question for a month, in 
order to conser it more deliberately. The first was nega- 
tived by 12 to 5, and the latter by 10 to 7. 

Now, Sir, we contend that whatever right the Local Board 
had to put a veto on this or that plan, for the first premium 
—the one which they intend to carry out—they were not com- 
petent to judge on the question (then become purely a 
question for an engineer) of the merits of the other plans, 
for the allotment of eecond and third prizes, and they 
were unjust to _iscard iue seven without submitting them 
to an engineer. 

Again, with the fo lected—they selected them them- 
selves, with their «y en, and all their amateur engi- 
neering knowledge, combined with an intimate acquaintance 
with the “ printed particulars’—and now they sneak out of 
their obligations with the paltry excuse that the designs are 
not in accordance with those “ printed particulars.” How 
is it that they did not see this fact when they selected Nos. 
1, 5, 7, and 11? 

As to the few inaccuracies in the levels, considering the 
absence of all reliable information from any plans and sec- 
tions existing, it was almost impossible to avoid some errors 
in levelling over so large a place as Winchester in the time 
available. 

In architectural competitions it is very different, for an 
architect (in most cases at least) can sit down at his office 
table, and get out his design without even going near the 
locus in quo; but an engineer must not only go and see the 
place, but must spend a considerable timé there, and money 
out of pocket in addition to that required in getting up the 
drawings in his office. Therefore we say that these gentlemen 
have obtained the work of our brains and hands from us, in 
good faith on our part, and have most disgracefully played us 
false, and kept back that which is our due, and which some 
—, among us have justly earned, for the sake of saving 
1501.! 

We don’t hesitate to say, Sir, that there is not a man 
among them who in his private capacity would have thought 
for a moment of such meanness, and an individual who could 
be guilty of such a breach of faith would become the reproach 


| of his fellow-citizens, and disgraced in the sight of all honour- 


able gentlemen. 
Apologising for occupying so much of your valuable space, 
We are, Sir, your obedient Servants, 
Victims oF MisPLacep CoNFIDENCE. 
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PROFESSOR ZEUNER’S VALVE DIAGRAM. 
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PROFESSOR ZEUNER’S VALVE DIAGRAM. 
To rue Eprror or ENGINEERING. 


Sir,—The following particulars of Professor Zeuner’s valve 
diagrams will a be interesting to many of your readers. 
In investigating the action of a slide-valve, we shall have in 
the first place to ascertain its travel; in other words, to find for 
any angle of rotation the distance of the valve centre, B, from 
the centre of oscillation, X. If the valve be adjusted for equal 
lead, the centre line of oscillation, X, must be situated central 
between the ports and at a fixed distance from the axle, O. 
In Fig. 1, letters denote: 
O=the centre of the driving axle. 
OR=the radius of the crank. 
OD=r =the throw of the eccentric. 
DC=/ =length of eccentric-rod. 
CB=h=length of valve spindle. 
OZ=axis of cylinder. 
=the angle of lead. 
=the angle of rotation. 
We have: 
OB=OE+EC+CB, 
=r sin (W+8)+/2—r? cos? (w+0)+%,, 


=rsin (wat 1—(7 ay te 


This, analysed into a series, according to formula 
Vi-wv=1—}r+ .... 


gives santineiis 
w 
OB=r sin (w+8)-+2{ 1 So) 4a, 

Since the valve oscillates symmetrically on the central line, 
X, it follows that at the angles of rotation, w, and 180°—w, the 
valve centre line is situated at “— distances, but in opposite 
directions, from the central line, X. 

Substituting in the last for w=0°, we have 

. 1—r* cos? > 
OBi=r sin o1f—— er } +1; 


and for w=180°, we have 
OB, =—-r sin o+if 1— 





r? cos? 6) : 
me y Ths 





since OB, +0B 
Pint JR Beinn 
2 x, 
we have 





= r? cos? 6 
OX=1 {1 > +4. 
The travel, &, of the valve for the angle of rotation, w, is: 
=OB—OX 


=r sin (w+0)+5 {cos* 6—cos? (w+é)} 
=r sin (w+8)+5 sin (23-+-w) sin w 


r and J being usually so proportioned that the disturbances 
caused by the obliquity of the eccentric-rod become practically 


inappreciable, we can neglect the value 5 sin (25+) sin w, 


and have =r sin (w+0), . 
=r sin 3 cos w-+r cos é sin w; 
or simpler when A denotes r sin 6, and 


» 7cos d. 
=A cosW+Bsinw .. «+ (I), 
which is the polar equation of two tangential circles of equal 
diameter, the pole being in the point of contact. 
Referring to F 3 2, 
=r 


=r cos { 90°—(w X §) } 
=r sin (w+), F 
and we have geometrically arrived at the saine equation as 
above; therefore the travel of the valve for any angle of rota- 
tion is represented by its corresponding radius vector. 
For the value of A and B we have in Fig. 2, 
OF=r cos 8=B 
OE«=r sin 6A, 
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and the co-ordinates for the centre of the circle are 
a=} A and 
b= B. 
I. The action of an ordinary slide-valve driven by a single 
eccentric. 


Given the radius of eccentricity (r)=2} in. 
the outside lap =}8 in. 
the inside lap =} in. 
the angle of lead (5) =30° 


To construct the diagram (Fig. 3) draw the system of axis 
OY and OX, of which OX denotes the centre line of motion; 
then draw the line OZ at an angle of 30° (equal to the angle of 
lead) to OY, and upon it and its continuation (OZ) mark off the 
amount of eccentricity (r) OP, and OQ., and over OP, and 
OQ, as diameters describe two circles. By means of these 
circles (by Zeuner called schieberkreise, or valve circles) the 
motion of the valve and the distribution of steam is explained 
in the following simple manner: 

wy omy bey crank to be in the position of OR, or in the 
first of its dead centres, and rotating in the direction of the 
arrow Trom R to R,. Arrived in R, , the corresponding travel of 
the valve will be OP ; in other words, OP denotes the distance 
the valve has travelled from its central position. 

For the angle of rotation, XOQ, or (180°+ w) the diagram gives 


the same value negative. The upper circle gives us the travel of | 


the valve to the right-hand side, and the lower circle that to 
the left-hand side, from the central line of oscillation. 

The valve oscillating symmetrically on a central line, X, it 
follows that both circles give similar values, and for the sake of 
simplicity we will only consider the upper circle. 

The diagram being drawn full size, we need only measure the 
distance OP to find the distance of the valves; likewise, by 
measuring OP', on the line OX we find the position of the valve 
from the central line, when the crank is at its dead centre. 

To get the opening of the port, describe around the centre, O, 
a circle with a radius, OV, equal to the outside lap, and subtract 
OV from OP. 

The opening of the other port for the release we find by de- 
scribing another circle around the centre, O, with a radius, OW, 
equal to the amount of inside lap, and by subtracting OW 
from OP. . 

All other questions can be solved by referring to diagram 
Fig. 3. 

II. The action of a slide-valve driven by a link-motion. 

‘The travel of the valve, &, is expressed by the equation 


- . , Ch—a?2 A ru , 
g=r(sin 6+ cos § ers w-+-—. Cos § sin w, 
c 





where r=throw of eccentrics, 

e=distance from centre of link to point of connexion 

with eccentric rod, 

u= distance from centre of link to guide block, 

l=length of eccentric rods, 

§=angle of lead, 

w=angle of rotation ; 
the link motion is arranged on Stephenson’s principle, and the 
link is connected to the eccentric rods, so that w can be equal 
toc. 


Ifr (= 8 +s" eos 6-4 and 
é 


a 
r— cos 8=B, 


we have by substituting these values in above formula 
E=Acos w+B sin w. 
In diagram, Fig. 4, we have assumed 4 degrees of expansion or 
notches, and by referring to the diagram we can compute the 
subjoined Table, where all the values are given full size. 





Degree of Expansion. 








Dead 
jeener® 
| 


} 1. 2 | 3. | 





Travel of valve... ..., OP. | OP, | OP, | OP, | OP, 
Opening of steam-port..., VPo | VP, | VP. | VP, | VP, 
Opening of release-port | WP, | WP, | WP. | WP, | WP, 
Outside lead... ee! Vip, | Vip, | Vip, | Vip, | Vip, 
Inside lead osal Wale Wp, | Wips| Wap, 
Maximum travel of valve} Op, 1 | Ocs Oc, Oc, 
Maximum opening of | 





= 
< 
3 
. 





steam-port ... «| Vap, | b,c, | be, | be, | b,c, 

Maximum opening of re-| 
__lease-port ... «+! Wipo| @it: | a,c, | a,c, | a,c, 
A. B. 


Sheffield, September 12, 1857. 


GoLp AND Sitver i NicaraGcua.—Attention has been a 
good deal occupied of late with the gold and silver mines of 
Javali, discovered in the mountainous district of Chontales, 
which belongs to the Republic of Nicaragua, and which is at no 
great distance from the Atlantic Ocean. ‘The part of the mines 
already worked is in the hands of English capitalists, who have 
impressed great activity on the operations. Specimens of the 
gold and silver raised are understood to have been forwarded to 
England. 

TRANSATLANTIC Steam Suipprnc.—The number of great 
lines of Transatlantic steamers sailing from Liverpool has just 
been increased by an enterprise inaugurated by an American 
oa between Liverpool and Boston. For some few years, 
Anglo-American maritime commerce has been in the hands of 
great English companies, who have succeeded in getting rid of 
all foreign competition. But since the close of the civil war of 


THE MISSISSIPPI BRIDGE AT ST. LOUIS. 


In our last number we mentioned the committee of American 
engineers which has been convened to determine upon the best 
method of constructing the foundations of the great bridge 
which is to be constructed across the Mississippi at St. Louis. 
The committee on the foundations and piers was composed of 
Messrs. E. S. Chesboro, William J. McAlpine, George A. 
Parker, L. J. Fleming, C. L. McAlpine, and General W. S. 
Smith; and a meeting of this committee was held at St. Louis 
on the 2ist of August last, there being present Messrs. 
Chesboro, W. J. McAlpine, General Smith, and C. L. McAlpine. 

On motion, Mr. Chesboro was unanimously elected chairman, 


notes of the observations of the members under the direction of 
the chairman. 
It was decided that the discussion should be with open doors, 
and that any member of the convention, or any person interested 
in the subject who expressed a desire to that effect, should be in- 
vited to be present during the discussions. 
Messrs. T. J. Homer and J. B. Moulton, of the committee on 
the “ Regimen of the River and Character of its Bed,” were in- 
vited to attend, when they stated tothe committee the results of 
their own investigations, and that of others, extending over a 
course of many years, as to the following among other points, 
| namely: The periods and action of the floods in the Mississippi 
river ; the character of the material forming the bed and sides of 
the stream; the disposition and amount of scouring and silting, 
and the causes, so far as came within their observation; their 
opinion as to the extent of the same, that would be due to the 
erection of piers for the proposed bridge; the movement and 
effect of ice and ice gorges, and the information gained by Mr. 
Homer, during his soundings and borings in the river and its 
bed, from the mouth of the Missouri to Jefferson Barracks, and 
particularly in regard to the certainty that the rock found below 
the bed of the river, at the depth shown on his cross sections, 
was rock in place, and not boulders, 
The practical experience of the members of the committee in 
the construction of works similar to the one proposed, the 
recorded experience of eminent engineers in this and other 
countries, and the particular information obtained in regard to 
the case in question, was dwelt upon with great care and de- 
liberation by the committee. Many plans of the latest improve- 
ments for foundations and piers were brought forward for dis- 
cussion. Among the first considered were those of coffer dams. 
Allusion was made to several that had been constructed if deep 
water, and under various difficult and perplexing circum- 
stances. Among the rest a coffer dam built by Colonel Abert 
on the Potomac river at Georgetown, which was about 40 ft. in 
depth, another, built by Mr. Jervis for the Croton Aqueduct, at 
Harlem river, about 50 ft. in depth, another, built for the U.S. 
Naval Dry Docks, at Brooklyn, by Mr. McAlpine, 50 ft. in 
depth, and several others built in this country and abroad were 
| cited, and brief descriptions given, and their relative merits 
discussed. 
| It was finally determined that their use here in the rapid 
| currents, deep water, high floods, and the treacherous nature 
| of the river bed would be attended with great expense and 
| hazard. 
The plan of the foundations of the Connecticut River Bridge 

and others similar to it was then taken up and fully discussed. 
| These piers were built upon a massive grillage of timber, which 
| was suspended by iron screw rods, and lowered to its place as 
the masonry was being built upon it. When the grillage 
reached the bottom it rested upon wooden piles, previously 
driven and cut off under water just above the scour line of the 
| bed of the river. 

It was ascertained by calculation that two hundred and ten 
| (210) piles, penetrating to a depth of 28 ft. below scour line, 
| would be required to give the requisite support to one pier of the 
proposed bridge and its load. 
| It was also agreed upon that, in the opinion of this committee, 

provision should be made in all of the plans that might be con- 
| sidered for a possible scour in the bed of the stream along the 
| side of the piers to the extent of at least 40 ft. below low water, 
| but, to provide for all possible contingencies, they would con- 

sider this depth to be 45 ft. 
| The weight of one of the heaviest piers was 
|} ascertained tobe about ... eve eve 
| And the weight of the superstructure, and the 
moving load which it would have to support, 
about ese ove 











6000 tons. 


2500 tons. 





Making a total load on the foundation of coe 8500 tons. 

Or the load which each of the 210 piles would have to sup- 
port would be 40} tons. 

At this time (10 p.m.), Mr. George A. Parker, one of the 
| committee, arrived and joined in the deliberations. The 
| minutes were read for his information, and also such portions of 

the opening address of the presiding officer of the board—Mr. 
McAlpine—as related to the consideration of the subjects pro- 
perly belonging to this committee, as follows: 

“The bed of the river is a loose sand, which changes fora 
considerable depth with every stage of water, in freshets and 
during their subsidence, scouring out channels and making de- 

sits. With the erection of the necessary piers of the bridge this 
scouring will be increased, and made it necessary to place these 

| foundations below such possible future action. The rock lies 
| at 28 ft. below low water at the west shore, and slopes towards 
the east, reaching a depth of 90 ft. at the last sounding two- 
thirds of the way across the river, which is nearly 2000 it. 
wide. Some of the gentlemen will present plans of foundations 
requiring the use of iron pneumatic piles, which strike me 
| very favourably, as meeting all ot the requirements of the case— 
| ample supporting power, facilities for rapid execution and com- 


| 
| 


1861-65, the intercourse between Great Britain and the United | parative economy. 


States has acquired so great an extension that, notwithstanding 
a recent increase in the plant of the Cunard, Inman, &c., com- 
panies, capitalists of Boston—a port which required, for the 
rest, a direct line with Liverpool—have deemed it right to make 
a trial on their own account. The first voyage has been made 
by the Ontario, a screw of 2289 tons. Another steamer, the 
Erie (3000 tons), is nearly completed ; and a third, the Superior 
(8000 tons), is in course of construction. 


“If it should be concluded that these piles shall in all cases 
be driven to the rock, the grave question arises, can life be sup- 
ported in six atmospheres at more than a hundred feet below 
the surface of the water? or will the knowledge and skill here 
present suggest some other practical plan for removing the in- 
terior sand and perhaps trees and boulders ? and then will follow 
the difficulty of basing and securing the piles to the rock. When 
this is accomplished, these piles will become columns of support 


and C. L. McAlpine, secretary, and was requested to make | Pp 


and you have to determine how much of their whole length may 
be deducted for the wept of the sand around them, to give 
the proper co-efficient of strength from the ratio of length and 
diameter. The question will also present itself, whether a suffi- 
cient support can be obtained from these piles without forcing 
them to the rock where it lies at great depth. How much sup- 
port will the area at the base afford, and can it be expanded, by 
using a bell-mouthed shoe, or by tunnelling after it has been 
sunk to any given depth? Again, how much support will the 
exterior cohesion on the piles give? (of course calculating only 
for that portion below any future possible scour, unless you 
decide that this scour can be replaced by masses of rock filled 
in, - out of the way of vessels which may pass close to the 
jiers). 

“Will these rocks silt up and give the same resistance and 
cohesion as the sand does below them ? 

“What will be the rate of corrosion of the iron piles under 
water? and cun that corrosion be lessehed or prevented ? 

“With what materials shall these piles be filled ? 

“ How shall they be capped aad spanned to enable them to 
carry the enormous weight of the masonry and superstructure, 
or shall the piles be extended up to the bridge seat, and can 
they be braced so that, together with their inherent stability, 
they will resist the impact of floating ice, drift, or vessels ? 

“ You will also be presented with plans contemplating the use 
of an inverted caisson connected with a direct but removable one 
above it. This will require dredging to the depth of the possible 
scour, and probably curbing, and the subdivision of the inverted 
caisson and the use of the pneumatic process for filling it with 
masonry. 

“Your attention will also be called toa plan for building 
stone piers based upon the rock, the details of which have been 
recently published in this city, and which will be laid before 


you 

“This published plan contemplates the use of three spans of 
about 500 ft. each. 

“You will also be furnished with complete drawings of a 
bridge involving the use of two spans of 368 ft. each, and four 
spans of 264 ft. each for crossing the river with an iron bridge, 
and also of its approaches at its two ends. 

“ The law requires a bridge to be constructed with the alter- 
native of one of its spans of not less than 500 ft. clear opening, 
or with two spans of not less than 390 ft. 

“You will be called upon to consider whether the saving to 
be effected by the long spans in reducing the number of the 
piers will be equal to the increased expense of spans of such 
very great length, and whether suitable materials can be pro- 
cured and put together so to sustain their own weight and that 
of stationary and passing loads. 

‘‘ These and many other plans for the sub and superstructure 
will become the subject of your discussions, and, from the 
previous study which many of you, gentlemen, have already 
given to this subject, and the great amount of practical expe- 
rience which you combine on all of the matters which will come 
before you, it is very certain that you will arrive at conclusions 
which will enable the capitalists here and elsewhere to determine 
with safety whether they will invest in the undertaking.” 

A résumé of the discussion, as far as it had progressed, was 
made. 

Mr. Parker gave his views, which agreed generally with those 
expressed by the other members on the subjects that had been 
under consideration. Mr. Parker was then asked for some of 
the results of his experience in constructing the bridge across 
the Susquehanna, at Havre de Grace, where some of the piers 
were built in water 57 ft. in depth. A general idea was given 
of the management and position of this difficult undertaking. 

The next subject considered was the acticn of floods and ice 
in the Mississippi, and their probable influence on the piers, and 
the general habit of the river above, at, and below St. Louis. 
This continued until a late hour, when the committee adjourned, 
to meet at 8 A.M., 22nd inst. 
, August 22. 


Committee met at 8 A.M. Present—Messrs. Chesboro, Wm. 
J. McAlpine, Parker, Smith, and C. L. McAlpine. 

The general subject of foundations was discussed for a short 
time by the members, when it was stated that the board having 
resolved to meet at 9 A.M. to receive such gentlemen and citizens 
of St. Louis as felt interested in the proposed bridge, or who 
had plans or suggestions to offer in regard to it, it was re- 
solved without adjourning that the members of this committee 
should meet and accompany them to the river. On this excur- 
sion the members of the board examined the several locations 
which had been suggested for the bridge, and discussed their 
respective merits. While returning from this trip, Mr. Wm. J. 
McAlpine was called upon by the gentlemen assembled on the 
boat for a speech, during which he stated the object and purposes 
of the convocating here of so many of the leading engineers of 
the country. He said that the construction of a bridge at this 
place presented many interesting features to the engineer froin 
their peculiar and unusual nature, and the magnitude of some 
of the difficulties which, at first, seemed to present themselves. 
Years ago such a project as this would scarcely have been 
entertained, but the world had progressed, and with it the 
science and skill of engineers. The profession would now under- 
take works confidently, that in former years would have been 
approached with hesitation. He saw here the leading engineers 
of the country, men who had already met and overcome many 
of the same kind of difficulties which would be found here, and 
they brought to the board the educated and practical science 
which could not be found in any of the text-books. In fact, 
the latter did not come down to the present time. The past 
quarter century had made such progress in this respect, and 
the engineering constructors had been so engrossed in the actual 
performance of great works, that the records of their skill and 
the description of the works they had accomplished still re 
mained each with each, known only generally even tothe other 
members of the profession; the invaluable details of difficulties 
met, only to be finally overcome, the ingenious and interesting 
inventions and devices, the results of the careful experiments, 
the knowledge gaiued of the laws of nature and the action of 
its great elements under peculiar and unusual circumstances, the 
plans that under certain circumstances will or will not answer 
the purpose, our failures as well our successes, the former 





being often as instructive as the latter, none of these can be 
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given to the intended constructors of this great work and the 
world in time to be of service here except in one way only, and 
that method has been fortunately adopted by the gentlemen who 
are projecting the construction of a bridge at this city. 

The engineers, the men themselves, in default of their pub- 
lished records, have been brought together, and with a great 
amount of data in regard to the habit, regimen, position, &c., 
of the river at this place before them, they are to relate their 
experience, compare their methods, discuss their applicability, 
modify or combine such modes, and, finally, in full board to de- 
termine and present, for the benefit of the men whose money 
builds this work, the best and most judicious, safe and economi- 
cal, skilful, scientific, and practical methods of accomplishing 
this purpose; and he assured the gentlemen, that in the whole 
course of his engineering life in this country he had never be- 
fore had the pleasure of meeting so many of the great men of 
——— assembled together at one time. 

eretofore it had been impossible to draw together so many 
of these busy men from their all-engrossing work, for no man 
but an engineer can know how thoroughly identified, as part and 
parcel of it, he becomes as his work progresses and develops, 
with new features, fresh developments, perhaps, new laws pre- 
senting themselves daily or hourly. They grapple with grand old 
nature, kindly, sometimes, in its disposition, at others frowning 
and forbidding; successes to encourage him, defeats to stimu- 
late, nature’s own laws and weapons in his hand to use against, 
or in conjunction, with his mighty opponent, until at last, the 
battle ended, he has added one more monument to the skill and 
triumphs of the present day. 

Unsatisfied, however, with one success, he scarcely accom- 
plishes it before he is eager to apply the valuable results of the 
school through which he has just passed to the other engineering 
works demanded of him by his fellow-men outside of the pro- 
fession. 

For purposes of profit and benefit to mankind, the present 
intelligent age asks of the engineer the best products of his 
brain, his skill, and his experience. Each work completed 
adds to his fund of knowledge, in turn to be made available 
for the use of those whose needs demand this information. 
In the case before us such wants have been felt, the men of 
science and practice have been applied to; and the latter, attracted 
irresistibly towards a project so interesting to the profession, 
have, with a unanimity heretofore unknown, laid aside or post- 
poned their more immediate and pressing engagements, and 
with a harmony of feeling and a desire to learn from each other 
the results that have been accomplished by each in his own 
special works, and they are prepared to give to this project the 
advantage of their intelligent consideration. It can hardly be 
doubted that the results of their deliberations will combine all 
that is useful, skilful, judicious, safe, and economical in the 
construction of foundations at such depth below water, in a 
material of tke character of this river bed, in the erection of 
piers of such magnitude, and, finally, in a superstructure of 
nearly an indestructible material which combines strength with 
comparative lightness, of a greater span than has ever before 
been attempted with trussed beams. 

Mr. McAlpine here said that an apology was perhaps due to 
an audience like the present one, composed of many other pro- 
fessions and occupations, for confining his remarks so much to 
his own; but the nature of the occasion and his interest in the 
subject presented to them, necessarily made this address a repe- 
tition of many portions of that which he had presented to the 
convention on the day previous. ‘ 

After the return of the party from the excursion, the com- 
mittee met, and cn motion Mr. McAlpine, as president of the 
convention, by the power delegated to him, was requested to 
add the name of A. Anderson to this committee, which was 
done, and Mr. Anderson took his seat as one of the committee. 

General Smith was then requested to give the committee a 
description of the iron pneumatic pile process for forming 
foundations. The General said it would be necessary to first 
consider the nature of the material in which such a foundation 
was to be placed. From the information before the committee, 
it appeared that at a depth of about 30 ft. below low water a 
stratum of hard compact material was found. Whatever 
character of foundation reaches to and below this, and so gets 
beyond the reach of the dangerous scouring effect of the river, 
would seem generally to meet the requirements of the case. 
This scour has a limit. The velocity of the water usually 
diminishes rapidly in all deep streams from the surface to the 
bottom. 

Mr. Homer has stated that in all his examinations he has 
found no sudden depressions or excavations in the bed of the 
river greater than 40 ft. below low water, neither alongside of 
any pier nor near any obstruction which may have been thrown 
into the stream. ‘The greatest possible scour, therefore, may be 
considered safely within the limits agreed upon yesterday by 
this committee. The scour may possibly be reduced by the use 
of rip-rap. 

Mr. Parker remarked at this point that the experience of 
Smeaton, at Hexham, should induce this committee to use 
great caution in the reception of the facts and data relating to 
the changeable bed of the Mississippi river, and that all the 
circumstances should be well weighed before they are relied 
upon. The bridge at Hexham was founded upon a bed of 
coarse gravel, but owing to peculiar circumstances it scoured 
out to such a degree that the foundations were undermined aud 
the bridge was carried away—‘ almost the only mistake,” said 
Mr. Parker, “‘ made by this great father of the profession, and 
frankly acknowledged by him to be so.” : 

A short discussion took place upon the use of rip-rap and 
other methods for preventing the scour from extending beyond 
reasonable limits. . . 

General Smith said it will be admitted that a certain velocity 
or force of impact will carry off, or move, or disarrange rip-rap 
even when formed of the heaviest and largest blocks of stone, 

- and instanced a case that occurred on Lake Michigan, on one of 
the Government works which he has in charge, where a lower 
timber of a crib filled with stone, becoming broken by the 
impact of the huge waves or surf—which continually struck it 
under high velocity—the stone inside of the crib was rapidly 
abstracted through the aperture and carried off into deep water. 
The crib was again filled, but the same result followed. 


Mr. W. J. McAlpine also cited the well-known case at Oswego, 
where the shore of Lake Ontario is a “smooth shelving rock, 
sloping gradually away into deep water. The Government 
engineers have at various times attempted to protect a long pier 
extending into the lake at right angles to the shore by heavy 
masses of rip-rap composed of slabs of stone from 10 ft. to 15 ft. 
in length, 2 ft. to 4 ft. in width, and 1 ft. and upwards in thick- 
néss. So strong has been the impact of the water upon these 
heavy masses, that they have been moved to a considerable dis- 
tance, and their usefulness destroyed. The smooth sloping sur- 
face of the rocky bed of this portion of the lake, on an ascending 
and gradual rise from the deep water towards this structnre— 
with less friction and few, if any, of the irregularities met with 
at other places—has the effect of concentrating the waval action 
with more than usual force upon the pier. 

The problem of a proper protection for this pier is cited by 
the U.S. engineer as one of the most difficult within the range 
of their duties. 

General Smith, resuming, said that, although under certain 
high velocities of water and peculiar circumstances, which made 
the instances named extreme cases, the employment of rip- 
rapping did not meet the requirements, yet this kind of pro- 
tection against the effects of water in motion was too frequently 
used in places where it was serviceable to admit of neglecting 
its consideration as one of the aids towards securing the bottom 
of the river near the piers, and that if there was a certain 
velocity that would disturb this protection, there was also a 
certain less ‘velocity at which the stone would not be much 
affected. 

A discussion took place between the members in regard to the 
uses of fascines of loose brush, alternating with layers of stone, 
and Mr. McAlpine gave a description of the cireumstances under 
which they were used on the State works in New York. Mr. 
McAlpine said that they had been used with very good results in 
many cases by the State engineers, in places where they had 
proved economical and useful—answering the purpose designed 
quite as well as any more costly methods. Its application to the 
proposed structure, in order to prevent scouring, was a subject 
which deserved attention ; but that until the more complete data, 
which would be obtained after the actual commencement of this 
work, or at any other time before it was in the possession of the 
engineer, this method, as compared with any other, might be 
left for future consideration. 

In this connexion Mr. W. J. McAlpine remarked that at the 
bridge ovgr the Seine, built by Bassompierre, and recently ex- 
amined by him in company with the engineer, he was informed 
that the entire width of the river under the bridge, and extend- 
ing for some distance above and below it, was covered by con- 
crete, which made a perfect protection of the bed of the river 
against scouring. ‘ 

General Smith and the Messrs. McAlpine then gave a 
description of the process of sinking the pneumatic piles. The 
same general methods have been employed by Mr. Fleming on 
the Santee and Pedee rivers, by General Smith on the Savannah 
river, and by the Messrs. McAlpine on the Harlem river. The 
pile consists of a number of hollow cast-iron cylinders 6 ft. in 
diameter, 2 in. in thickness, and 9 ft. in length, provided with 
flanges on the inside by which they are bolted together, one on 
top of the other, until the desired lengtn is obtained. The 
lower cylinder is chamfered on the inside at the lower edge 
down to about a quarter-inch thickness. From a platform on 
temporary wooden piles or large scow boats a derrick is placed 
which suspends the column and lands it with the sharp end on. 
the bottom of the river, in the place where it is to be driven 
Another cylinder, called the air-lock, is placed on top of the 
column, usually made of boiler-iron sides of the same diameter as 
the columns, with a top and bottom plate of cast iron, in which 
are man-holes that can be closed at pleasure by plates with 
hinges opening on the lower sides and lined wiih sallaee at the 
joints. Inthe top and in the diaphragm or lower plates are 
cocks, usually 2 in. in diameter. Leading from the outside of 
the air-lock, near the bottom, are two curved tubes 4 in. in 
diameter, which also pass through the diaghragm and are closed 
by cocks. The air-lock is bolted to the top of the column. 
Small air-pumps usually worked by a small steam-engine are 
connected with one of the curved pipes in the air-locks by 
means of a flexible 4 in. tube. The lower man-hole plate is 
then closed, and air is forced into the column. With the first 
stroke of the air-pumps the operation of compressing the air 
commences, and as this pressure increases it forces the water 
out through the open bottom. This continues until the pressure 
of air equals that due to the head of water outside the column, 
and the water has all been forced outside, The workmen then 
enter the air-lock and closing the upper man-hole a cock is 
opened in the lower diaphragm, and the compressed air from 
below is admitted. When the pressure has become equalised 
the lower man-hole plate falls, and the workmen can pass down 
on ladders to the bed of the river to excavate the material, 
which is raised in canvas bags to the air-lock by means of a 
drum, the shaft of which passes through stuffing-boxes to the 
outside, where it is worked by hand on signal. When the 
column has been entirely cleared down to the bottom, care is 
taken to see that no obstructions, such as boulders, logs, &c., 
remain under the rim of the column. 

The workmen ascend into the air-lock, and, closing the lower, 
the compressed air in the air-lock is allowed to escape through 
acock in the upper plate. When the air in the air-lock has be- 
come equalised with the atmosphere, the upper valve falls, the 
men pass out, and the bags of materiai are removed. Men are 
then stationed at the guy ropes, and the 4 in. cock in the curved 
pipe is opened, and the compressed air in the column allowed to 
escape quickly. ‘The upward pressure of the air in the column 
ona surface 6 ft. in diameter neutralises the weight to an extent 
which is governed by the depth of the bottom of the column 
below the surface of water. By allowing the air to escape 
quickly in the manner mentioned, this weight is suddenly re- 
stored with an effect similar to a blow, while at the same time 
the rapid inrush of water at the bottom causes a complete 
scouring of the material at and under the sharp rim of the 
column, and the resistance to driving the column is simultane- 
ously removed. 

The friction of the outside of the column against the materia 





through which it penetrates is greatly diminished by the current 





of water passing along its surface from the river on its way to 
the inside. If no rocks, trees, or similar obstructions are en- 
countered, the column will continue to settle quite rapidly dur- 
ing the time the air is escaping, and afterwards. until the mate- 
rial has stopped scouring under the edges, aud lias compacted 
itself under the pressure of the water sufficiently hard to sus- 
tain its weight. The amount ot settling in one operation will 
frequently amount to 10 ft. or 12'ft., or even more. 

When boulders or Jogs are met with the column stops, and it 
is then recharged with air. ‘The workmen descend and remove 
the obstruction, and the process already deseribed is repeated. 
In this manner, columns of almost any dimension may be sunk 
ts any required depth. The above is given merely as the main 
governing principle and method that have been used in sinking 
these piles, but they are capable of great modification in size, 
shape, and material, and are adaptable to the various require- 
ments of different localities, their merits appearing in the most 
striking manner in situations where almost any other plans in 
use become costly, difficult, and hazardous. Their firmness 
under heavy loads or shocks by impact of water, vessels, ice, 
&e., is remarkable. Mr. Fleming, at the Pedee river, had one 
pile, which had only then penetrated 8 ft. into the sandy bottom, 
and which sustained during a freshet a jam of logs and drift- 
wood extending from the pile for a quarter of mile up the river. 

Mr. McAlpine instanced the blow of a steamer, coming down 
with the tide, striking full against a column in the Harlem 
river, which was unsupported by any bracing, without doing the 
slightest damage or causing any movement. 

It may be safely taken, then, that these columns will resist 
any shocks, particularly when braced against each other, and 
filled with concrete masonry, or other material, almost equal in ex~ 
tent to the actual crushing force of the cast iron. General Smith 
recommended that, without using the air pressure, a sand pump 
in open cylinder be used for excavating the inside of the pile 
when containing sand, or other material, which is made semi- 
fluid in water. The air-lock may be placed on the column, and 
the air pressure used whenever a different material is met with, 
or when boulders, stumps, or logs arrest the downward course 
of the pile. 

When working in sand alone, piles have®been sunk at the rate 
of 20 ft. to 25 ft. in six hours. General Smith prefers piles of 8 ft. 
in diameter, as he.can settle them more rapidly, and they fur- 
nish more convenient working room. If these piles are used for 
the proposed bridge, they can be sunk to such a depth, if neces- 
sary, that the iron would crush before the piie could be forced 
deeper by weight imposed upon it. 

Mr. Parker raised the question whether the piles could be 
relied on to sustain the pier, if the scouring took place to a depth 
reaching nearly to their lower extremity, 

All of the members agreed at once that they would not, 
because much of their supporting power depends upon the adhe- 
sion to the sides of the column of the material through which it 
penetrates, 

Mr. W. J. McAlpine mentioned that he had increased the sup- 
porting power of the bottom of the pneumatic piles at Harlem 
by expanding it to three times the area of the true column ; this 
was done by excavating outwards, more than 2 ft. beyond the 
circumference of the pile, and filling in for an extra depth of 
3 ft. with a solid mass of concrete—and that this principle was 
capable of greater extension by the use of suitable iron roof 

iling. 
' Ail the members of the committee agreed that there was no 
doubt that abundant supporting power could be readily obtained 
by this process, and that the firmness of a group of piles, as 
proposed, properly braced, would be amply sufficient to resist 
the shocks of ice, vessels, &c. 

Mr. W. J. McAlpine and General Smith both recommended 
that if this plan was found most advisable, that, instead of stop- 
ping the columns at the level of the scour line, ana building 
piers of masonry upon them, that the columns should be carried 
up 85 ft. above low water to the level of the bridge seat, as im- 
posing less weight on the foundations, and being far less costly 
than the use of masonry. 

General Smith also recommended for consideration that, in- 
stead of iron piles wooden columns, square in section, larger at 
bottom than at top, shod at bottom with cast iron, and loaded 
to resist the upward tendency of the compressed air, should be 
used below water, and that, after these columns had been sunk 
to the required depth, they should be filled in with concrete or 
other masonry. 

Mr. Parker stated that, when it became necessary to build the 
bridge across the Susquehanna at Havre de Grace, the expe- 
diency of using pneumatic piles was considered, but he was 
deterred from their use, owing to the peculiar features of that 
particular case. He said that the piers of Brunel’s bridge 
across the Saltash were built in 50 ft. depth of water, and the 
excavation below this to the rock was from 30 ft. to 40 ft. be- 
sides. Brunel thought that grouped pneumatic piles at this 
place were not as suitable as a large caisson, built and worked 
on the pneumatic principle, and subdivided into compartments ; 
this caisson was sunk to the bottom, and the masonry built in- 
side of it, under air pressure. At this depth, 80 ft. to 90 ft. 
below surface of water, great difficulties and risks were encoun- 
tered, but the plan was finally successful. ‘Three years were 
occupied in constructing this work, which was considered by 
the committee as very slow progress. This plan was not found 
to be suitable at Havre de Grace for several controlling reasons, 
and he was obliged to consider others. He was almost doubtful, 
indeed, if his piers could have been built at some of the places 
within reasonable cost and hazard by any other than the method 
adopted. This was at places where the water was very deep 
and swift currents running, with a velocity at times of twelve 
miles per hour; the river also was very broad, in fact, being 
the northern extremity of the Chesapeake Bay, and liable to 
storms in which small boats could not live, and was very danger- 
ous for large ones. It was found impossible to excavate the 
material in all cases down to the rock. Wooden piles were driven 
at some of these places, and left for a time that the action of 
the currents might be observed, when it was found that scour- 
ing took place about the piles to such a degree that their useful- 
ness was destroyed. This scouring effect, however, aided the 
plan that was finally adopted by assisting in the removal of the 
material which overlaid the bed rock. 
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It of course became impossible to place piers on piles in this 
condition, and that plan was given up. The expediency of 
using coffer-dams had been considered, but they could not be 
adopted with safety, owing to the peculiar circumstances of the 
case already named.. The deepest coffer-dam used on the 
Thames was 21 ft. below low water. The tides on this river 
are sometimes as great as 30 ft. He was strongly in favour, at 
one time, of using the pneumatic piles. 

Mr. Parker then gave a description of the mode finally 
adopted by him. He stated that each of the nine piers required 
a different treatment—the circumstances in no two being alike— 
but the general plan was first to dredge away as much as pos- 
sible of the material in the bed of the river at the pier site. A 
three-eighths inch thicker boiler-iron curb was then sunk and 
secured in its place. The curb was about 30 ft. wide and 50 ft. 
to 60 ft. long, and of sufficient height to reach above the bed of 
the river. 

A tell-tale framework of light timber attached to the 
curb, and reaching from it to above the surface of the water, 
told always the position, inclination, and place of the curb. 
Sand pumps were then used and the material pumped out of the 
curb, which gradually undermined and settled down to the re- 
quired depth, or on to the bed rock. When stumps, logs, or 
boulders were met with, they were removed by divers working 
in a bell. After the rock had been thoroughly cleaned off, it 
was brought to a uniform level by a solid of concrete ex- 
tending over a greater space than the size of the bottom of the 
pier, using the diving-bell for this purpose. Sometimes there 
would be a heavy sea which interfered greatly with the opera- 
tions. 

The water in some places was 38ft. deép, and this was in- 
creased to 58 ft. by the excavation. 

Three guide piles on each side, and one at each end, were 
fixed firmly in position. A strong platform of solid timber, the 
size of the bottom of the pier, was then placed in position over 
the curb, and at the surface of the water. On this is placed a 
caisson of iron large enough to contain the pier, and with sides 
and ends high enough to reach to the level of high water after 
the caisson is landed on the bottom. When this caisson is made 
water-tight, the bottom was then floored over with masonry and 
stone, and laid in mortar up the sides of the caisson to the to 
thus constituting a stone caisson inside of an iron one. This is 
secured to the guide piles and the masonry of the pier proper is 
laid up, the caisson sinking as the weight of masonry inside 
increases until it finally settles upon the bottom, which has been 
a ae for it, as already described. It is found necessary to 

race this caisson strongly to resist the collapsing pressure of 
the water on the outside, which, at a depth of 46 ft., equals 
nearly one and a half tons on each square foot. The work is 
done easily and secured inside the caisson, and it usually occu- 
pied only from three to four days to finish the masonry to above 
the level of the surface of water. At some of the piers screw 
rods were used to suspend the pier and gearing attached 
governed by one man who at pleasure could raise or lower with- 
out assistance the whole pier. In one case it became necessary 
to relay some of ‘the top courses, and one man raised the pier as 
high as 10 ft. The rock was reached and the masonry founded 
upon it at five of the piers. At the other four, after the dredg- 
ing had been finished, and the curb was sunk to the required 
depth, wooden piles were driven, and cut off under water by 
machinery just above the ground, and the platform, with its 
incumbent pier, lowered upon them. 

The plan described is a suggestion to be considered as to its 
adaptation to the foundations of the St. Louis bridge; but Mr. 
Parker might vary and modify his opinion as circumstances and 
further data and discussion might suggest. He would advise 
basing the foundation piles on the rock, when it is not at un- 
reasonable depth below the bed of the river. 

_A partial résumé of the subjects that had been under discus- 
sion was had, and it was determined to ascertain and embody 
in a resolution the conclusions at which the members had 
severally arrived up to this point. 

Resolved, That in the opinion of this committee it is both 
safe and practicable to construct a bridge at St. Louis, of the 
character of the one which we have had under discussion, with 
the — first placed upon foundations of hollow iron piles driven 
on the purely pneumatic principle, either to the rock or, when it 
lies at too great depth, by an expansion of their base, or driven 
by the use of sand or steam syphon pumps; 2, or both of 
piers of masonry carried below the scour of the river by the use 
of iron caissons, as was practised at the different piers of the 
Susquehanna bridge, and resting on either wooden piles or small 
pneumatic piles ; or 3, by the use of a combination of inverted 
and direct wood or iron caissons, the inverted caisson filled with 
masonry by the pneumatic process, and the direct caisson in the 
ordinary way; and 4, with piers laid up either of solid or gul- 
Jeried masonry; or 5, with the iron pneumatic piles extended 
upwards to the bridge seat as columns of support, and strongly 
braced on the lines of the river and the axis of the bridge. 

The committee, at this period of the discussion, refrain from 
expressing their preference in favour of either of the above plans, 
until further careful estimates have been made upon each, to 
show their comparative economy, stability, and facility of exe- 
cution. 

On motion the committee adjourned to meet on August 22, 
when they met pursuant to adjournment. 

The further consideration of the questions involved in the 
construction of the proposed bridge require consultation between 
the Committee on the Regimen of the River, and that on Super- 
structure, in order that some of the general points affecting the 
calculations of each of the committees might be agreed upon. 
A conference was therefore had with the two committees named, 
and a joint meeting was held to consider these points, consisting 
of the following named gentlemen: 

T. J. Homer, J. B. Moulton, H. C. Moore, E. S. Chesboro, 
W.S. Smith, Geo. A. Parker, L. J. Fleming, A. Anderson, 
C. L. McAlpine, S. S. Post, R. M. Shoemaker, G. Chanute, 
T. B. Blackstone, W. J. McAlpine. 

The chairman of the Committee on Superstructure having 
auade elaborate drawings, estimates, and descriptions of plans, 
and having placed them all before the joint committee, the 





bers thereof proceeded to discuss the general subjects and 
to compare the results of other experiences applicable to the 





HYDRAULIC PRESS AT THE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. DESGOFFE AND OLLIVER, ENGINEERS, PARIS. 





case so far as to satisfy themselves that the calculations, &c., 
referred were substantially correct, and sufficient to enable them 
to proceed with the further general consideration of the 
questions involved, which were presented by Mr. MgAlpine, 
as follows: 

Ist. Of the two alternatives for the spans for the main 
channels allowed by law, which should be adopted ? 

2nd. What spans (within the limits of the law) are the best 
for the remainder of the distance ? 

3rd. What dimensions and accomodations of bridge are 
necessary for the convenience of its traffic? 

4th. What will be the approximate cost on the basis which 
shall be decided, in reply to the foregoing propositions ? 

In response to the foregoing questions the committee, after 
due deliberation, passed a series of resolutions embodying their 
conclusions upon the points involved. Those resolutions will be 
— to the public in the general report, which will be published 
shortly. 








NEW FORT AT PLYMOUTH. 

Tue foundation of the Shovel Rock Fort, as it has been 
hitherto called, inside the breakwater, at Plymouth, having been 
completed some two or three years since by the Admiralty, was 
then passed into the control of the War Department, whose 
proper office is, it appears, to erect all that —_ of the forti- 
fication which is above high-water mark. It appears that the 
War Office has at length determined to commence operations. 
The breakwater is built nearly east and west, and underneath 
the eastern part, lying nearly north and south, is the Shovel 
Rock. It is upon the inner or northern portion of this rock, 
separate from the breakwater, that the foundation is laid. The 
lower part of the foundation consists of granite blocks and 
cement and concrete blocks faced also with granite; the inner 

rtion is filled in with cement concrete blocks brought up to 
Rit>onier mark in one solid and compact foundation. Upon 
this the basement is built, the cill of the casemates being about 
16 ft. above high-water mark. The inner, or north, side of the 
basement will contain the magazines, and the sea, or south, side 
will be fitted up as ablution-rooms and accommodation for men. 
From this basement communication will be had by two circular 
staircases of stone to the casemates over. We now come to a 
description of the new work. Hitherto this erection has been 
called the Shovel Rock Fort; hereafter it will be termed the 
Breakwater Fort. Although close to it, the breakwater is un- 
connected with it, and there appears no present intention of 
forming a connexion. The foundation is oval; the fort will be 
the same, and will extend to within 4 ft. of the verge. The 
masonry basement is 150 ft. east and west by 120 ft. north and 
south. The casemates will be above 45 ft. deep, leaving open in 
the centre a space some 50 ft. by 30 ft. The battery will mount 
eighteen guns, which will be nearly equidistant from each other, 
and will point in all directions. The face of the battery is to be 
11 ft. high, with a rake, like a ship’s side, of 18 in. ; it will con- 
sist of three layers of 5 in. wrought-iron plates, bolted against 
perpendicular wrought-iron ribs, about 2 ft apart. Threo fect 
Petind the ribs there will be at intervals some wrought-iron 
cylinders filled with the best concrete. They are to be 7 ft. by 
3ft., with the broadest part 7) the ribs. The roof of the 
casemates will consist of arches of brick covered with concrete 
6 ft. thick, and faced with Seyssel asphalte to keep the case- 
mates dry. ‘The accommodation for artillerymen is not very ex- 
tensive; but it is contemplated that, during peace at least, it 
will not be necessary for many to be stationed there. It is 
understood that Messrs. Hubbard, who have had several con- 
tracts at Plymouth from the Government, will erect the Break- 
water Fort.—Times. 





Tue Great INDIAN PeninsuLcar Rausway.—The Govern- 
ment of Bombay has called for an immediate report on the 
— state of the viaducts of the Great Indian Peninsular 

way. 





HYDRAULIC PRESS. 


Messrs. DesGorre AND OLLIVER, of Paris, are successful 
makers of machinery and apparatus for measuring strains, test- 
ing iron, &c., and they have supplied sets of testing-machines 
to the Conservatoire des Arts et Métiers, and to some of the 
imperial arsenals and factories. The machines exhibited at 
Paris by these makers show that they generally limit each 
machine to the performance of one kind of tests only, instead of 
enabling one machine to submit the articles operated upon to a 
variety of trials, such as is the general practice in England, and is 
certainly the preferable plan, from a variety of reasons. Amongst 
the machines shown by Messrs. Desgoffe and Olliver at Paris, 
we notice a hydrostatic press, with a peculiar arrangement for 
the transmission of force to the ram which presents some origi- 
nality, although it is difficult to say at once whether the pian 
will be found advantageous in practice. The hydraulic press 
cylinder contains at its bottom a horizontal spindle, round which 
a thin gut cord is coiled, and this cord passes out through the 
side of the cylinder, packed by a leather or other stuffing, and is 
coiled round a small drum or pulley standing close by the press. 
The spindle within the cylinder passes out through a stuffing- 
box, and carries a crank-handle outside, and by turning this 
handle the cord can be uncoiled from the pulley and drawn into 
the press-cylinder, where it coils round the spindle. The cord 
drawn into the cylinder displaces the water within, and causes 
it to raise the ram with a = corresponding to the proportion 
of the area of the ram, and the area of cross section of the cord. 
The operation of raising the ram of this press consists, there- 
fore, in turning the handle at the press-cylinder, while the return 
stroke is effected by turning the other handle connected with 
the pulley outside, and thereby withdrawing the cord from the 
cylinder, and coiling it round the outer drum. For a quick 
return motion water may be allowed to escape from the press- 
cylinder, and afterwards re-supplied when the cord is uncoiled ; 
but a proportionately quick return stroke is provided for in the 
arrangement itself, the diameter of the outer drum being much 
larger than that of the spindle within the cylinder, so that ove 
revolution of the crank in the return stroke is equivalent to a 
considerable number of turns of the other handle, through 
which the pressure is exerted. The liquid used by preference 
in the press cylinder is oil, and the principal application of such 
presses, besides testing the strength of materials, is for forcing 
railway wheels on and off their axles, for which purpose such 

resses are said {to be in use in several establishments in 
‘france. The exhibitors also state that the cord can be made 
of a diminishing thickness without interfering with the effi- 
ciency of the packing in the stuffing-box, so that a gradually 
increasing strain may be obtained at any desired stage of the 
operation, the application of force at the handle remaining 


constant. 








CEMENT FoR Parent F eae wr of — oat ot * pat & 
ation of coal-dust and the manufacture 0! : 

the egg! “that used in several Continental establishments, consist- 
ing of coal-tar, gluten, and starch. The quantities of these 
substances are altered according to the quality and properties of 
the coal-dust ; but they are very easily ascertained by a few ex- 
periments. About 2 per cent. of this mixture (say, containing 
2} parts of coal-tar, 1 part of gluten, and 4 part of starch) 
all be suitable for coal-dust of an average quality of bitu- 
minous coal. ’ 

Cornish PumpinG-ENGINES.—The number of Cornish en- 
gines reported for the past month is twenty-three, which con- 
sumed 1477 tons of coal, and lifted 11.5 million tons of water 
10 fathoms high. The ae engines exceeded the average 
duty of 52,600,000 Ib., lifted 1ft. high by the consumption»t 
112 1b. of coal: Chiverton, Cargoll, Chiverton Moor, Cook’s 
Kitchen, Great North Downs, Great Work, North Roskear 
Providence, South Wheal Frances, West Chiverton, West Wheal 
Seton, and Wheal Seton. 
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JENSEN’S HORSE-WHEEL. 
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WE give, above, engravings of a horse gear or horse-wheel, de- 
signed and recently patented by Mr. Peter Jensen, the novelty 
of the arrangement consisting in the means employed to transmit 
the motion from the wheel driven by the horses to the shafting 


leading to the machines to be driven. In the illustrations, 
Fig. 1 is an elevation, and Fig. 2 a plan, of the arrangement, 
and from these its construction will be readily understood. A, 


is a wooden framed bed to which the various stationary parts of 


the machine are attached, this frame carrying the upright pivot, 
B, on which the wheel, B*, revolves freely. On the pivot, B, 
is also placed a boss having a couple of sockets in which the 
ends of the horse-poles, b b, fit, these poles being connected to 
the wheel by the staples, ‘4. Inthe rim of the wheel are 
placed, at equal distances, a number of pins, each carrying a 
roller which revolves freely on it; these roller pins being at 
7 angles to the plane of the wheel, or parallel to its axis. 
The rollers just mentioned form a substitute for the teeth of 
ordinary wheels, and they gear into a wrought-iron worm, D, 
formed on the spindle, E, which is carried by bearings on the 
main frame. To prevent any springing of the rim of the wheel, 
which may be made very light, three rollers, F, are arranged to 
bear against its upper side. 

The horse-wheel above described works very freely, and is 
stated to yield a greater percentage of useful effect when tested 
by the dynamometer than the ordinary horse-wheels. It also 
works very smoothly, anda lengthened trial in actual work 
shows the arrangement to be durable. Mr. Jensen also proposes 
to use this arrangement of roller and worm gearing for various 
other purposes, the rollers being fitted either to whrels or toa 
bar, so as to form a rack. A “ roller-rack” of this kind driving 


a worm forms a convenient mode of converting a reciprocating | 
into an oscillating or alternating rotary motion, and there are | 
many occasions on which it could be advantageously employed. | 
The “ ro'ler-wheel” and worm, arranged as in the horse-wheel, | 


form a substitute for bevel gearing; and Mr. Jensen states that 
they work with less friction than a bevel wheel and pinion con- 
structed so as to increase the speed in the same ratio, 








ANGUS’S BUFFER-PLUNGER FASTENING. 

WE annex an engraving showing af method of securing the 
Penge of railway buffers, which is adopted by Mr. Robert 

ngus, the locomotive superintendent of the North Staffordshire 
Railway, who designed the plan about ten years ago. 
object of this mode of fastening is to remove the strain from the 
central bolt, and thus prevent the fracture of the latter, so often 
caused by the sudden recoil of the buffers. This end is obtained 
as follows: The plunger of the buffer has a number of radial 
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slots formed in it near its inner end, and in these slots are 
placed sliding pieces, D, which, when pressed outwards, project 
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beyond the circumference of the plunger, and catch against a 
lip or rim formed in the interior of the casing, C. The forcing 
outwards of the sliding pieces is effected, after the plunger is in 
its place, by means of the bolt, N, which is made with a conical 
collar at that part which passes through the bottom of the 
plunger. The bolt is secured by a plate put over its head. The 
plan is very simple, and forms a very secure fastening for the 
plunger. Our engraving of this buffer-fastening has been pre- 
pared from a tracing for which we are indebted to Mr. Angus.} 


THE SIEMENS PROCESS. 


AttrnoucH the new mode of steel manufacture 
recently patented by Mr. C. W. Siemens has not as 
et obtained a commercial standing or importance, it 
is attracting considerable attention on the part of 
metallurgists in this country and abroad. The 
Siemens process consists in reducing the iron from its 
ores by the action of gases containing a surplus of 
carbon, and elevated to a high temperature by the 
combustion of a part of these gases. It is, in fact, 
the action of a reductive flame, such as used very 
frequently in metallurgic operations on a large scale, 
or such as can be produced on a small scale by means 
of the blowpipe. This flame deprives the metal of 
the oxygen and other elements combined with it in 
the ore, and brings it down in a molten ‘state, as cast 
iron if charged sufficiently with carbon and tapped 
at a low temperature, or as steel if the proportion of 
carbon to smaller, and the temperature of the furnace 
sufficiently high for keeping this steel in a liquid state. 
The process in its abstract and theoretical rationale is 
one of great scientific beauty. It attempts to treat 
with the materials in the most direct manner, avoid- 
ing all the different makeshifts and imperfections 
which are included in the present practice of iron- 
smelting. In its practical development, the Siemens 
process has not as yet passed its infancy. Experi- 
ments have been made by Mr. Siemens in his model 
steel works at Birmingham apparently on a very small 
scale, and a small piece of steel made by his process 
is exhibited at Paris. The Barrow Steel Works have 
commenced experimenting on a much larger scale, a 
furnace which, according to present notions, may be 
considered a full-size specimen for practical work, 
having been erected in these steel works, and some 
charges of hematite ore having been smelted or reduced 
into steel inthis furnace. Some ingots are said to have 
been produced, but the facts relating to the manner of 
working, and the lessons drawn from these first experi- 
ments, cannot be published yet. The furnace, we 
understand, is now about to be altered, and further 
experiments will be made with it shortly. At the 
recent visit of the guests of the Furness Railway 
Company to the Barrow Steel Works, this new fur- 
nace, although not in operation, and so far under re- 
construction that very little of its internal arrange- 
ment remained visible, seemed to be regarded as an 
object of great interest by several visitors. 
he question naturally arises, what are the practical 
advantages to be expected from this new process? but 
this cannot be answered otherwise than in very general 
terms at this early date. It is likely that the produc- 
tion of steel by the Siemens process will require less 
carbon than the present mode of first over-carburising 
the iron, and then decarburising it by a special and 
second process. It is also clear that the application 
of gaseous fuel will make the quality of iron much 
less dependent upon the quality of the fuel, since the 
very worst kinds of fuel can be made suitable for 
smelting by generating gases, and purifying the latter 
before they come in contact with the ore. The forma- 
tion of a suitable slag in the process of smelting will, 
in an equal degree, lose its importance, since the iron 
in the Siemens furnace does not require a similar pro- 
tection against any oxidising influence, as is the case 
in the blast furnace in front of the tuyeres. The only 
condition which seems to come out more prominently 
and more forcibly in the Siemens process than in the 
present practice of iron-smelting and steel-making is 
purity of the ore. This, however, seems to become 
more and more a primary condition with iron-smelt- 
ing in its present form, and will not, by itself, inter- 
fere with the prospects of success of the new process, 
if all the other necessary conditions will be fulfilled 
in a sufficiently practical manner. 








Tne CLEVELAND Iron TRADE.—The home deliveries of pig 
iron from the Cleveland district have been rather larger of late. 
The Continental demand is dull, being checked by expectations 
of a monetary crisis in France, coupled with the want of con- 
fidence which exists to a large extent on the Continent. There 
is a little better inquiry for pipes and castings, the latter in- 
cluding railway chairs. Founders complain that prices are low, 
but they are not disposed to have the orders taken out of the 
district, and they are for the most part successful in securing 
work. A further order for chairs for the East has been re- 
ceived. Inquiries for rails for home and the Continent are still 
going forward, and some of the large masters are said to have 
taken orders toa sufficient extent to keep their mills going during 
the winter months. 

Messrs. BotckKow, VAUGHAN, AND Co. (LimITED).— 
This company raised last year from its Eston mines 710,000 
tons of ironstone. The extraction of coal from the collieries of 
the company also amounted to 1,000,000 tons. The quantity of 





pig iron made last year was about 200,000 tons; and of iron, 
80,000 tons. 
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TUNNELLING AND MINING BY 
MACHINERY.* 
By Herman Haupt, Civil Engineer, U.S. 

Ar no former period in the history of mining and tunnelling 
enterprises has the attention of engineers in all parts of the 
world been so generally directed to the necessity of providing 
mechanical appliances to supersede the tardy and expensive 
hand labour heretofore universally employed, and never before 
has such a diversity of machines to facilitate subterranean 
operations been presented to the public. 

The necessity of employing machinery to expedite the opera- 
tions of tunnelling appears to have been first recognised by the 
Chevalier Manns, who, many years ago, boldly avowed his belief 
in the practicability of tunnelling the Alps, and proposed to 
accomplish this stupendous work by cutting grooves or channels 
in the rock, forming prismoidal blocks, which he supposed could 
be easily removed by wedges. The power was to be transmitted 
by means of endless straps supported upon rollers in the same 
manner in which inclined planes are usually operated. 

This suggestion was not practically carried into effect, and 
subsequently the plans of M. Sommelier and his associates were 
adopted, giving to the world an actual demonstration of the fact 
that mechanical appliances could be made available to reduce the 
time if not the cost of tunnelling. 

The first public experiment made by M. Sommelier was in 
1857, previous to which time the writer, who bad undertaken a 
similar work of tunnelling the Hoosac Mountain, in Massachu- 
setts, by a tunnel five miles long, passing 1750 ft. below the 
summit, had commenced an independent course of investigation 
and experiment with a view to construct some apparatus by 
means of which th4 work could be facilitated, and it is to the 
results of these labours, extended over a period of years, that 
attention is now more particularly directed. 

Previous attempts had been made to use machinery for tun- 
nelling the Hoosac. About the year 1852 an enormous machine 
was constructed and actually put in operation at the eastern 
portal of the tunnel, which was designed to cut a groove 13in. 
wide around the circumference of a circle 24 ft. in diameter. 
The cost of the machine was about $45,000. It consisted of a 
portion of an iron cylinder 23 ft. in diameter, on the periphery 
of which cutters were placed, some projecting inwards and 
some outwards, like the cutters in the diamond drill of Leschot. 
The cutters consisted of steel discs about 15in. in diameter, 
which were pressed against the face of the rock, and as the 
cylinder was rotated and fed forward, the rock was ground 
away. The machine cut its way into the talcose slate of the 
mountain about 25 ft. or 30 ft., but the experiment was not a 
guccess. Although the amount of work to be performed in 
cutting a groove 13 in. wide was much less than would have 
been required in cutting or grinding off the whole area, yet the 
strain upon the machine was excessive, and it is obvious that great 
difficulty must have been experienced in regulating the feed in 
proportion to the ability to penetrate the rock, and also in ad- 
vancing and withdrawing the machine. 

Although the parties who constructed this machine were 
rendered insolvent by its want of success, yet this fact did 
not deter others from an expenditure of $25,000 in the con- 
struction of a smaller machine, in which an attempt was made 
to bore a heading 8 ft. in diameter, to be subsequently enlarged 
by hand labour. 

The second machine was designed to operate on the same 
rinciple as the first, except that the whole area of the circle, 
instead of a ring of moderate thickness, was to be ground off 
by means of the circular cutter. In both of these machines 
steam was tobe the motive power, but there does not appear to 
have been any clear idea of the manner in which steam was to 
be generated or applied. 

Only a single trial was made of the second machine, and with 
no very satisfactory results, when it was abandoned, and sub- 
sequently both machines were sold for old iron. 

‘he principle of the rotating-dises for cutting stone, 
although the attempt to apply it to tunnelling in America 
had not been successful, was nevertheless used in the 
construction of machines for dressing sand-stone, and in 1854 a 
nuinber of machines were used in the city of New York for this 

urpose. These machines consisted of shafts slightly inclined 

sae from the vertical, and carrying at their lower extremities 
arms which supported the discs. In each machine the stone 
was placed upon a carriage and fed forward in a manner similar 
to the feed of a log upon a saw-mill. The stone was chipped 
off, and the surface left in good condition. It does not appear 
that these machines were used for dressing very hard stone, and 
even for soft stone their use does not seem to have effected any 
very considerable saving, as they are not at present known to 
be in use. 

In 1856 the direction of operations at the Hoosac tunnel fell 
into the hands of the writer, who, having no faith in the larger 
machines previously described, directed his attention to the dis- 
covery of the best form of engine for drilling holes of the ordi- 
nary size to be blasted by powder, and also to the consideration 
of the most expeditious and practical modes of erecting and re- 
moving the machines, and the most economical and efficient 
means of applying power and securing ventilation. ‘The results 
of these investigations were given to the public in a pamphlet 
published by Messrs. Blanchard and McKean, of No. 3, Rue 
Scribe, Paris, in which the construction and operation of the 
drilling-engines, and the subjects of power and ventilation are 
discussed at length. 

Requirements of a Driiling-engine for Boring Rock... 

A drilling-engine for perforating rock requires three move- 
ments: 

1. A reciprocating movement. 

2. A rotative movement. 

3. A feed movement, 


The Reciprocating Movement. 
The reciprocating movement in nearly all drilling-engines is 
roduced by the to and fro motion of the piston. ‘The points to 
& determined in connexion with this movement are the diameter 
and stroke of the cylinder and the form of valve. 


* Paper read before the British Association at Dundee. 





If the drilling-tool is connected with the piston, and the blow 
upon the rock is given by the action of the air or steam, the 
pressure per square inch being assumed, the diameter of cylinder 
necessary to secure any given total pressure is readily deter- 
mined; a diameter of cylinder of 4}in., with a piston-rod of 
2} in., will leave an annular ring of 9,4;square inches for the 
power to act upon; a pressure of 601b. per square inch will 
give a total force upon the piston’of 560 Ib., and this is found 
to be sufficient to strike a blow as hard as the steel used in the 
drill points can stand. 

The force of the blow is almost entirely independent of the 
length of stroke, and it therefore follows that the stroke should 
be as short as will fulfil the other essential conditions of moving 
the valve, rotating, and feeding. For these purposes 4in. is 
found to be a convenient length, and the cepacity of the eylin- 
der is determined to 4} in. diameter, and 4 in, stroke, allowing a 
breadth of piston of 2} in, and a small space for clearance ‘at the 
end, the inside length of cylinder is about 8 in. Drills con- 
structed with larger cylinders involve an unnecessary waste of 
power, At each stroke two cylinders of steam or air must be 
expended. The travel of a piston per minute should not exceed 
a given number of feet, whether the stroke be long or short, con- 
sequently any increase in the length of stroke must diminish the 
number of blows per minute with a given velocity of piston. 

Assuming 250 ft. per minute as the proper velocity of piston, the 
travel at each stroke willbe 8in., and the number of blows per 
minute 375. Ifa stroke of 10 in. should be given, as in several 
drills that have been constructed, the number of strokes with 
the same velocity of piston would be reduced to 150 per minute. 

The expenditure of steam or air at each stroke is 94 cubic 
inches, and per minute 20 cubic feet. 

With 300 strokes per minute, and the area of the forward 
end of the piston reduced to 6 square inches, the consumption 
of air or steam per minute would be but 14 cubic feet. 

At 60 lb. per square inch in addition to the pressure of the 
atmosphere, the temperature of steam would be 311° Fahrenheit, 
the volume as compared with water as 383 to 1, and conse- 
quently the quantity of water to be evaporated per hour for 
_ drill would be three and thirteen one-hundredths cubic 
eet. 

As one cubic foot of water evaporated per hour is required 
for one horse power, the boiler or reservoir capacity must be 
sufficient to furnish three and thirteen one-hundredths horse 
power for each drill. 

Estimating the actual power upon the piston as 560 Ib. 
travelling over a space of 250 ft. per minute, the performance 
of the drill engine would be equivalent to 140,000 lb. raised one 
foot, or about four and one-quarter horse power. 

If the stroke should be 10 in. instead of 4in., and the number 
of strokes per minute be supposed the same, the actual effect 
would not be increased, but the expenditure of steam or air 
would be seven and eighty-two one-hundredths cubic feet per 
hour, or nearly eight horses power, 

The propriety of a short stroke must therefore be apparent. 


Valve. 

For ordinary crank-engines, the slide-valve is well adapted, 
but for drilling-engines the ordinary form is seriously objection- 
able. Whatever may be the mode of connexion between the 
piston-rod and valve, the opening into the cylinder must be by 
a gradual sliding movement, which opens the port for the 
admission of air or steam into the forward end of the cylinder 
before the stroke is fully completed, and the blow given upon 
the rock. It is obvious, therefore, that the steam or air is entering 
and retarding the velocity of the piston at the very point where 
it should be greatest. If under these circumstances a blow is 
given of sufficient force to be effective, it must be secured by a 
wasteful expenditure of power to compensate for the retardation 
caused by the slide-valve. 

The valve which has given most satisfactory results 
is nothing more than a piece of pipe, on which four rings 
are shrunk and accurately turned to fit the cylindrical steam- 
chest in which it moves; the twe middle rings open and close 
the ports precisely as in a slide-valve when its position is 
shifted. , 

If this valve had a rigid connexion with the piston-rod, it 
would be a balanced slide-valve moving with very little friction, 
but possessing no other advantage; but the rod, which moves 
the valve, is not rigidly attached to it. It terminates in a piston 
in the middle of the tube, on each side of which are spiral 
springs, held and compressed by rings screwed into the ends of 
the tube. When the stops on the valve-rod are struck by the 
arm on the piston-rod, the effect is not immediately transmitted 
to the valve; but the spring yields, to a certain extent, to the 
blow before the inertia and friction of the valve are overcome. 
This gives the piston power to travel some distance after the 
stop is struck, before its motion is retarded by the admission of 
steam, and permits the blow to be struck upon the rock before 
the shifting of the valve admits steam or air fo check its force. 
lhe extreme simplicity and effectiveness of such an arrange- 
ment must be apparent. 

Rotation. 

There are several modes of effecting the rotation of the drill; 
but they are nearly all some modification of a ratchet, with a 
pawl moved by an arm or projection sliding on an inclined sur- 
face. Instead of a ratchet a strap may be used, so arranged as 
to tighten when the arm to which it is attached moves in one 
direction, and loosen when it moves if the opposite. 

The rotation could also be given by means of an arm attached 
to a tixed point, and connected with the pawl which moves the 
ratchet by a universal joint.. Experience proves that, in order 
to secure a positive and regular rotation, one ratchet is not 
sufficient ; there must be a second ratchet, or at least a second 
pawl connected with some non-rotation point, to prevent the 
drill from turning in the wrong direction, and losing on the 
forward stroke the rotation given on the back stroke. 


The Feed-Movement. 

Of the three movements required in drilling rock, the feed 
appears to have presented the greatest difficulty to inventors, 
and the drill, now under consideration, appears to be the only 
one in which these difficulties have been overcome, in a manner 
entirely unexceptionable by devices at once simple and effectual. 

The conditions of feed necessary for a perfect machine are, 





That it shall be automatic—not dependant in any manner 
upon the attention of the operator. 

That it shall be self-adjustable and variable, feeding with 
precision as fast as the tool has power to penetrate the rock, 
but no faster, varying its feed in the same hole with the vary- 
ing hardness of the rock or sharpness of the point. 

The feed in the Sommelier drill is a very peculiar one.’ }The 
cylinder is comparatively long, and the piston does not at each 
stroke traverse the entire length of the cylinder, but gradually 
approaches the forward end as the drilling tool penetrates the 
r 


ock. 

When the forward end is nearly reached, a trigger arrange- 
ment is touched, which, by the recoil of a spring that has been 
gradually wound up, throws the cylinder forward a certain 
distance, and brings the piston again to the rear end of the 
cylinder. 

This exceedingly complicated arrangement involves many 
serious disadvantages. Whatever may be the length of stroke 
two cylinders of air or steam must be consumed at each move 
ment ; and if the shortest stroke is sufficient to give an effectiv 
blow, any increase in the length of the cylinder must involve 
waste of power. This would be no disadvantage, where ther 
was an excess of power, and air was required for ventilation ; but 
it would be preferable to provide it in some other way. 

The variable position of the piston in the cylinder renders 
it difficylt to work the valves by the simple device of an arm 
and tappets, and a separate and independent cylinder is intro- 
duced for the purpose of working the valve, involving great com- 
plication in the mechanism. 

Other drills have been constructed in which the feed was 
given by means of a fixed nut attached to some part of the 
machinery, usually the rear end of the piston-rod. The drill- 
holder passed through this nut, and carried a screw on its 
outer surface. As the drill was rotated by the mechanism pro- 
vided for that purpose, it was fed forward through the nut at a 
uniform rate of progress. 

The objection to this device was that no uniform feed could 
be adapted to a variable rock, and ina uniform rock, if the feed 
should be too rapid the stroke would shorten, the valve could not 
be shifted, and thedrill would stop. The same difficulty would 
occur when the cutting-tool became blunt. If, on the contrary, 
the feed should be too slow, the effect produced would not be in 
proportion to the power expended. 

To overcome these difficulties numerous attempts have been 
made to secure a variable feed. The mechanism consisted in a 
spiral thread around the tool-holder, and a nut through which 
it passed ; the nut being turned by a separate ratchet, indepen- 
dent of the regular rotative movement of the drill, would feed 
the drill-holder a certain distance at each partial rotation. 

To render this mechanism self-adjusting, a provision was 
made that if the drill advanced faster than it could penetrate 
the rock, the feed ratchet would cease to act, while that which 

roduced the rotation would continue, the two being entirely 
independent of each other in their movements. 

This was very beautiful in theory, but the difficulty was that 
it would not work in practice, and the cause of the failure is 
easily explained. 

At the forward end of the stroke, a ring, or projection on, or 
moving with the piston-rod, came in contact with the end of 
lever, the opposite end of which carried the pawl which turned 
the feed ratchet. If the stop did not come in contact with the 
end of the lever, there could be no feed, and this would be the 
case whenever the feed was too rapid for the penetration of the 
drill. But here lay the difficulty; the feed was necessarily 
given at the instant when the point of the drill was in contact 
with the rock at the end of the forward stroke, and consequently 
when it was impossible to screw it forward without great 
violence to and strain upon the feed apparatus, nothing did 
stand and nothing could stand such strain. Breakages were 
incessant, and after much loss of time and money; the machines 
were abandoned. 

In neither of the forms of drill designed by the writer does 
this defect appear; the feed is given either before the point of 
the drilling-tool touches the rock, or afier it has left it on the 
back stroke, as will be shown in the description. 


Momentum Feed. 

In this feed mechanism the tool-holder is firmly grasped 
by wedge-shaped pieces of steel, called grippers, firmly 
pressed by a rotate spring, and enclosed in a metallic box called a 
gripper-box. The feed is given by projections on the gripper-box 
coming in contact with stops on the cylinder head; this causes 
the drilling tool to be projected forward until it strikes the rock, 
when the recoil of the rotate spring forces the gripper pieces, 
which have been thrown forward, back into their places, and 
they grasp the drill-rod further back than before the concus- 
sion. The force of the blow is relieved by a gum-ring, and the 
pieces which receive the blow are easily detached and renewed ; 
they are made quite hard and do not wear or batter rapidly. 
This feed is perfectly self-adjusting, and it is given before the 
drilling-tool comes in contact with the rock; consequently the 
strain referred to as a fatal objection to other contrivances for 
feed is avoided. 

Screw Feed. 

Although the momentum feed performs well, and none of the 
parts connected therewith have broken in any of the experi- 
ments that havo been made for a long time, it is less simple and 
eftective than the self-adjusting screw feed. 

The attempt to feed at the end of the forward stroke by the 
rotation of a nut proved a failure; but by rotating the nut on 
the back stroke the difficulty is obviated. 

Nothing could be more simple than the mechanism by 
which this very important result is secured. It consists 
simpiy in allowing the forward movement of the piston, instead 
of rotating the nut directly, to compress a spring which on the 
back stroke produces the rotation by its recoil, and thus gives 
the desired movement at a time when there is no strain what- 
ever upon the parts. 

The parts are so proportioned and adjusted that if the 
drilling tool feeds forward too rapidly the movement of a rod 
and the throw of a ratchet are lessened, and a perfect com- 
pensation is secured, thus fulfilling every condition of a perfect 
self-acting and self-adjusting movement. 

The drilling-engine which has been described appears to 
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fulfil beso condition that could possibly be required. Its 
total length is only about 30 in., width 6 in, and height 8 in., so 
that it can operate in the smallest space possible for any effective 
machinery, and can be placed in any desired position. Its weight 
is only 125 1b., consequently one man can carry it or move it 
about at.pleasure. The number and force of the blows per 
minute which it is capable of delivering are dependant simply 
upon the pressure and area of piston, and are limited only by 
the power of steel to resist the force of the blows. This is 
equally true of every other form of drill in which the blow is 
given by the direct pressure of air or steam upon a piston, and 
nearly all are constructed on this principle; rapidity of pene- 
tration, therefore, being simply a question of power and steel, is 
no criterion by which to judge of the merits of a machine, but 
there is a vast difference in the economy of power, the economy 
of space, the liability to derangement, and the cost of repairs, 
as also in the facility for adjustment and operation. 

_In other drilling-engines the cylinder which contains the 
piston advances on a frame or support as the drill penetrates 
the rock. 

In the drill now under consideration, the cylinder is stationary, 
and the drill-rod alone advances, thus dispensing with 
the sliding-frame altogether, and greatly simplifying the 
mounting. 

In all other drilling-engines the tool is inserted in a socket 
from the forward end ; as a consequence the machines must stand 
at a distance of several feet from the face of the work, they must be 
advanced or removed by means of a carriage, generally on rails. 
If several drills are working at the same time, in case one point 
should break, all must be withdrawn before a fresh drillcan be 
Inserted, or the machine must be dismounted. 

All this difficulty and delay is avoided by passing the drill-rod 
through a hollow piston from the near end. Whatever be the 
number of drills at work, any one tool can be readily withdrawn 
and another inserted without interfering with any other. No 
carriage is required for mounting the drills, they stand close to 
the face of the rock, and can be immediately replaced after a 
blast, to remove drilling without waiting for the removal of the 
débris which the blast had detached. This is an important 
consideration to secure a rapid advance, and it is claimed to be 
an advantage that no other plan possesses. 


Mode of Mounting the Drills. 


The satisfactory prosecution of mining or tunnelling operations 
. requires not only that a drill or perforator should be provided 
that is applicable to the purpose, but it must be so mounted as 
——— its convenient use. 
‘he conditions te be fulfilled in mounting the drills are, 

1. That the plac adopted shall admit of the erection and 
removal of the dri!ls in the shortest possible time. 

2. That it shall permit the resumption of drilling operations 
as quickly as possible after a blast, so as to secure the greatest 
number of blasts in a given period of time, the progress being 
in proportion to this number. 

3. That the drilling of the holes should interfere as little as 
possible with other operations, especially with the removal of 
the débris. 

4. That the most perfect mobility should be secured, admitting 
of drilling in any position, at any angle, or at any elevation. 

5. That the adjustment of the drills, and the fastening of 
them in any desired position, should require the least possible 
period of time. 

6. That the manipulation should be effected with the smallest 
number of attendants. 

7. That if any drill should break, another can be inserted 
without delay, and without stopping any other machine. 

The Mont Cenis drills are mounted on an iron frame of con- 
siderable size and weight, which is supported upon wheels, and 
runs forward upon a railroad track. The perforators can be 
moved horizontally or vertically on arms which admit of these 
motions, but their extreme length does not permit holes to be 
drilled at an inclination varying much from the direction of the 
gallery. 

The machine is so large, and the spaces on each side conse- 
quently so small, as not to permit the convenient removal of the 
débris when the perforators are at work, consequently there is 
considerable delay in resuming operations after a blast, inde- 
pendently of that which is caused by the defective system of 
ventilation. In consequence of these difficulties, it has 
been found practicable to blast only two or three times in twenty- 
four hours. 

In the experiments made by or under the direction of the 
writer, several modes of mounting drills were ‘tested, but only 
that which gave the most satisfatory results will be described. 

The final result of many improvements is exhibited in a 
stand with two hollow columns, the base of which rests 
on a cast-iron tripod, in which are three steel points, 
which, by means of a ball-and-socket joint, accommodate them- 
selves to the inequalities of the surface, and require no adjust- 
ment whatever. When steam is to be used, the base should be 
hollow, and divided by a transverse partition into two apart- 
ments, into one of which the live steam is admitted, and into 
the other the exhaust. 

The size of the columns should be about 4 in. exterior dia- 
meter, the thickness j in., and the material wrought iron. 

The connexion at the top is by means of a strap 2 in. deep, 
Zin. wide, with rings (to embrace the columns tightly. To 
obviate the loss of time and the instability which resale fi 
too great length of the top screws, a second tube is provided to 
slide inside the column, like the tube of a telescope. ‘This tube 
may be extended a foot or 18 in. at one movement, and held by a 
pin, which passes through holes in the column, and upon which 
the bottom of the inner tube rests. 

The inner tube at its top end carries a nut to which it is 
rivetted, and through this nut passes the steel-pointed set screw, 
secured, when in place, by a jam nut, or by passing a rod 
through the holes in the screws of the two columns, which fur- 
nishes a convenient mode of locking them. z 

Each stand may contain three or four drills, but three is a 
convenient number for driving a tunnel gallery 6 ft. high, The 
distance between the columns of each stand is 10 in., or 18 in. 
from out to out. The number of stands in use will depend upon 
the width of the galiery. In a heading 6 ft. high and 10 ft. 


ulm 


wide, it might be expedient to use four stands mounting twelve 
drills, in order to secure the most rapid progress possible; but 
two stands with six drills would give very satisfactory results, 
as two or more sets of holes could be drilled before blasting. 

It will be observed that there is not a single screw connected 
with any of these movements; that keys have been substituted 
in every instance; that the keys are placed in a direction at 
right angles to the direction of tlie jar or strain, so that there is 
but little tendency to rattle loose; that every clamp-piece has a 
transverse notch, through which the key passes; and that every 
key is wired. 

The advantage of effecting the adjustment by means of keys 
instead ot screws, became evident after a short course of experi- 
ments at the Franklin Tunnel, in Pennsylvania. The screws 
required to be turned in effecting the adjustment were not all of 
the same size; wrenches had to be adjusted to fit. Sometimes 
they would be mislaid, and time lost in looking for them. The 
annoyance from this cause was considerable: those who experi- 
enced it can appreciate the advantage of a system in which all 
the fastenings can be loosened in a few seconds by three or four 
light taps with a hammer, or a stone if the hammer is mislaid, 
and tightened again as readily. 

As the distance beween the columns is 10in., while the width 
of the drill cylinder is 6 in., and its length 10 in., there is a play of 
4in. to the right or left; and as the point of rotation at the for- 
ward end is about 4 in. in advance of the line of the columns, 
the rear end of the cylinder when placed on one side will swing 
clear of the column op the other side. This will admit of a 
range of horizontal movement exceeding 90°, a degree of mobility 
which would be impossible with any other than a very short 
machine, and in securing it stability is not sacrificed. 

In a vertical direction there is no limit to the movement; the 
drills may be placed at any angle, from vertical upwards to 
vertical downwards. 

As the drill cylinder can be placed in contact with either 
column, it is possible to work as closely to either side of the 
tunnel as may be necessary. A narrower stand could possess 
no advantage in this particular. 

To shift the position of a drill it is not generally necessary to 
move the forward pivot it is only required to loosen the two 
column clamp keys; and the two rod clamp keys to secure a 
movement both horizontal and vertical. A minute should suffice 
for this adjustment. 

The india-rubber pipes which carry the live and exhaust steam 
or air toand from each drill are not disconnected, except when a 
drill is to be sent to the shop for repairs ; they remain attached to 
the drills and stand, and do not interfere with the movements, 

If a drill point should break or become so dull as to require 
sharpening, the box at the rear end which holds the feed-nut is 
thrown open, the drill rod with the nut attached is drawn out, 
and another rod and nut inserted; there is no necessity for 
losing time to back the drill-rod out by unscrewing the feed-nut 
as in other drills. 

If it should become necessary to remove one of the machines 
from the stand and substitute another, this too is very rapidly 
effected. The key in the plug at the forward end of the cylin- 
der must be knocked out, the wires removed from the pins at 
the rear end, and the hose disconnected. As the hose couplings 
are made upon an improved plan without screws, the whole 
operation is performed with great celerity. All the couplings of 
pipes and hose are connected by simply pressing them together 
with the hand, and disconnected by pressing a spring and pulling 
them apart. 

In ordinary tunnelling, the most difficult portion of the labour 
and that which consumes the most time, consists in drilling the 
holes for the blasts. At the Hoosac Tunnel, where accurate re- 
cords of all the operations have been kept by statisticians em- 
ployed for the purpose, it appears that the average progress in 
drilling by hand in the talecose slate rock, a rock of average 
hardness, is 46 in. per day of eight hours, or about ten minutes 
toan inch. In the same rock the machines should readily drill 
at least 2 in, per minute. 

The substitution of machine for hand labour in drilling is 
therefore very important, if other essential conditions can be 
also complied with ; these are: 

1. A mode of erecting, applying power, and removing the 
drills expeditiously. 

2. Facilities for resuming drilling operations immediately 
after a blast without waiting until the material blown down has 
been removed on cars, and without interfering with its re- 
moval. 

3. Ample power for operating the drills. 

4. Perfect ventilation at all times. 

Other conditions of accelerated progress which may be con- 
sidered secondary are, 

5. A convenient mode of furnishing light. 

6. A convenient mode of maintaining the alignment and 
rade. 

. 7. The best mode of loading and blasting holes, 

8. The most safe and powerful explosive agent. 

9. The best mode of protection against stone projected by 
the blasts. , 

These subjects will be considered in the order in which they 
have been stated. 


Machinery to aid in erecting and removing the Drills. 

The drill which has been described in this paper weighs about 
125 1v., aud tbe otaud 160 1v.  Lhree drills, mounted with stand 
would weigh about 600 1b. This is a very manageable weight ;, 
six men, three on each side, would find no difficulty in carry- 
ing a stand with its attached drills, without any machinery 
whatever, and a single drill could be readily lifted to change 
position, or carried away for repairs by one man. 

These are great advantages over heavier forms of drilling en- 
gines; nevertheless, to avoid manual labour as much as possible, 
several plans for handling the stands were devised. The 
one to which a preference has been given consists of a low 
ear with wheels twelve or fourteen inches in diameter. 
On the floor of the cur is laid a cireular track on which the 
two wheels ofa trussed lever revolve. A centre pin keeps the 
wheels on the circle. The trussed lever is about 20 ft. long 
from the centre to the forward end, and 15 ft. at the rear end; at 





the top are two ties of angle iron, which also serve as rails for the 





wheels of the small roller which carries the counterbalance 
weight. Four braces support the ends, and form the truss, 

At the forward end is a swivel, from which are suspended two 
short pieces of chain, with hooks to clamp the columns, and 
grasp them at any point. The counterbalance weight is run 
out, by means of the crank, to a sufficient distance on the short 
arm, to balance, or nearly balance, the weight of the drill-stand. 
The angie-iron is pierced with holes, and a pin holds the weight 
in any position; when the stand is laid on the car, the counter- 
balance weight is then rolled to the centre, when the lever can 
be removed from the stand, and another picked up and trans- 
ferred to the car in a similar manner. 

To understand the advantages resulting from the use of this 
apparatus, it must be observed that, when « blast is made, the 
great mass of rock falls immediately in front of the face, and 
very little of it is projected more than two or three yards. A 
movable section of track can therefore be laid to within 
15 or 18 ft. of the face, by turning over a few stones, if any are 
in the way. The long arm of the trussed beam will then 
reach entirely over the pile of stones, and place the drill-stands 
just where they are required. The base of the stand occupying 
a space of only 8 in., and its distance from the face of the rock 
being less than 2 ft., the stones within this distance can be 
thrown back in a very minutes, without waiting to load them 
upon cars. If any piece of rock is too large to be readily 
removed, it can be picked up by the trussed beam in the same 
manner as the drill-stands. As soon as a space of 2 ft. from 
the face of the rock has been cleared, the stands can be placed, 
the pipes connected, and the drilling resumed; and while this 
operation is progressing, cars can be brought forward, and the 
material removed before the next set of holes shall be prepared 
for blasting. 

In this operation will be perceived a striking advantage in 
the present form of drill over perforators, in which the drilling 
tool is inserted in a socket at the forward end of the piston-rod. 
Allowing only 1 ft. for the Hogar of the piston-rod when at 
the forward end of the stroke, and the length of the drilling tool 
not less than 3 ft., the front of the drill-cylinder must be at 
least 4 ft. from the face of the rock, and, in some, 7 or 8 ft. 
This great projection of the drilling tool also requires that its 
forward end shall be supported when the hole is commenced, 
With such machines it is almost impossible to rescme the drill- 
ing of a new set of holes until the material from the former 
blast has all been carried out, and thus these two operations, 
which, to secure rapid progress, should be carried on simulta- 
neously, must be performed successively. 

By dividing the frame as in the plan of working adopted by 
the State Commissioners at the Hoosac Tunnel, some ad- 
vantage is gained, as one-half of the space can be cleared, the 
track laid, and the half carriage run forward to recommence 
drilling with a portion of the machines, before the balance of 
the space is cleared; but it is believed that no other plan that 
has ever been proposed will permit the resumption of drilling 
operations after a blast, with as little loss of time and as little 
manual labour as the use of the tubular stands and the trussed 
lever for handling them. ‘ 

When the trussed lever is not in use, it is run off upon a side 
track, which also serves asa place of deposit for cars, to keep the 
main track clear. 

The second condition which has been enumerated as essential 
to secure the most rapid progress in tunnelling is the possession 
of facilities for resuming drilling operations immediately after a 
blast. 

In the consideration of this subject, it will be assumed that 
the heading or advanced gallery is of the same sectional area as 
that given to the Hoosac Tunnel, which is 15 ft. wide and 6 ft. 
high, and that the problem to be solved is to determine the mode 
by which the most expeditious progress possible can be secured 
in a gallery of these dimensions. 

One condition of rapid progress is satisfied in the use of the 
trussed lever for expeditiously erecting and removing the drills, 
and placing them in position before the loose material is carried 
out; but to make these facilities available, there must be, 

1. A properly constructed car, on which to transport the 
drills. 

2. A means of quickly removing the powder smoke. 

8. A convenient means of attaching the pipes which convey 
the power, and preventing leakage of steam. 

4. A means of supplying fresh air. 

5. A supply of water for the holes. . 

6. Such a disposition of pipes, tracks, and machinery, as not 
to interfere with operations, or be exposed to damage. 

The car upon which the drill-stands are removed consists of 
a frame 12 ft. long, supported on low wheels; on the top are 
several cross pieces 4 ft. long. As the drill-stands are 6 ft. 
long and one foot and a half wide, the top of this car would 
afford ample room for four stands. The trussed lever takes 
hold of the back of the stand, and as it is turned on the swivel 
the face which was next to the rock is presented to the car, the 
front of the drill cylinder projects downwards, and the rear up- 
wards. Thus they lie in perfect security, the columns only 
being in contact with the car. j : 

The power used is supposed to be steam, and the manipulations 
described have reference to its use; but if compressed air should 
be employed, they would be very similar. cad 

In the use of steam it is desirable that the joints shonld be 
tight, and the glands all accessible, so that they can be tightened 
if found to leak, also that the exhaust steam, instead of being 
allowed to escape into the tunnel, should be carried away by a 
separate pipe. 

The car upon which the drill-stands are transported is con- 
nected by rigid couplings with the portable boiler, and carries in 
a secure position beneath the axles the steam-pipe which supplies 
power to the drills. 

The end of the steam-pipe projects about a foot beyond the 
front end of the car, where there is a globe valve, and the con- 

It will be observed that the only connexions to be made in 
tinuation of the pipe is by about 10 ft. of india-rubber steam 
hose, and terminated with 10 ft. of metallic pipe having upon it 
as many nozzles as it is proposed to use stands. 

To each nozzle is attached 2 or 3 ft. of inch and a quarter 
india-rubber steam hose which connects the steam-pipe with the 
base of each stand. 
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Ses ee wi be sing oe at the base of each stand. 
gum pipes belonging to each stand are not disconnected, ex- 
cept when a cylinder is to be removed from a stand and another 
inserted. The short pieces of hose connected with the 10 ft. of 
metallic steam-pipe, which lies in front of the stands, remain 
permanently attached thereto; and when the stands have been 
placed _— the car ready for removal, the piece of metallic 
pipe with its attachments is laid on top, the flexibility of the 
gum hose permitting this to be done without inconvenience. 

The pipe to carry away the exhaust should be larger than 
the steam-pipe, say 5 or 6 in. in diameter. This pipe is also 
10 ft. long, lies in front of the stands beside the steam-pipe, and 
is furnished with the same number of nozzles and short pieces 
of hose. The exhaust-pipe and hose may be light and thin, as 
the pressure is very slight. 

continuation of the exhaust-pipe into the vacuum-box, to 
be hereafter described, should be by short pieces of gum-pipe in 
lengths of 10 ft. or 12 ft., so as to admit of convenient exten- 
sion as the work progresses without extending the vacuum- 
box more frequently than in lengths of about 16 ft. 

This piece of exhaust-pipe, with its attachments, is also to 
be removed with the stands preparatory to a blast, and placed 
on the car. 

The track upon which the car runs is a temporary one, com- 
posed of sections of two rails, each 12 ft. long, connected by 
cross-rods. The rails are dowelled into each other at the ends; 
they are laid upon the bottom without cross-ties, and levelled 
me, with a few blocks or stones where support may be 
required. 

As the car is run back, these sections, which are very light 
and readily handled, are lifted and placed upon the car to the 
extent of about six sections, beyond which there is not much 

t of breakage, 

It has been stated that the car is attached ently to the 
boiler or steam-generator, and to this must be also attached a 
tender with fuel and water. Twelve drills would require a 40 
horse power boiler, weighing about 3500 1b., water in boiler 
1500 1b.; water to run drills an hour, 22001b.; drills and 
stands, 2000 1b.; fuel for an hour, 500 1b.; car, tender, &c., 
8000 Ib, Total weight to be moved, say, 7 tons. 

By the aid of a pinion and crank applied to the driving-wheel, 
the train can be removed by one man to a distance of 150 ft. in 
a period of time not exceeding five minutes. 

n returning to resume work, it is obvious that the train can 
be moved with the crank quite as fast as the rails can be laid 
and adjusted. 

It is proper to observe that s in a tunnel is very limited in 
two directions, in —_ and width, but in length there is 
practically no limit. yy the proposed plan of operations, the 
space immediately behind the drills, A om the pile of débris 
lies, is entirely unoccupied by any machinery or pipes, exceptin 
a smnall span of one corner where the vacuum-box is place 
The boiler and tender, car and contents, take up only 4 ft., 
leaving 11 ft. unoccupied, which would be amply sufficient for 
two tracks; but it must be observed that the track occupied by 
the boiler extends back, say, about 300 ft., beyond which the 
whole tunnel is unoccupied by any machinery connected with 
the arrangements for mechanical drilling. 

It cannot be doubted, therefore, that the proposed machinery 
and plan of operation afford facilities for quickly erecting and 
removing the perforators without interfering with the removal 
of material. 

The means proposed for removing the powder-smoke are the 
same as those for ventilating the tunnel and furnishing draft 
for the boiler, which will be more fully considered under the 
head of Ventilation ; it is sufficient to state here that an air-box 
is carried in the angle of the tunnel to the very face of the rock, 
that it is protected by piling stones or logs upon it, that a vacuum 
is produced in the pipe by suitable means on the outside of the 
tunnel, that the powder-smoke and vitiated air are drawn into 
this pipe, and carried out without being allowed to poison the 
air of the whole tunnel, as is the case where air is forced in by 
compressors, and the smoke driven out at the end 

The means of applying the power are very simple. In the 
first attempts of the inventor to use steam in tunneling, the 
boiler was stationed about one hundred and fifty teet from the 

rforators, and the steam carried for this distance in pipes. 
To accommodate the length of the pipe to the advancement of 
the work, the last joint was made with a smaller pipe sliding 
within a larger one, and a section of gum hose, or rather several 
pieces of smaller diameter, connected the steam-pipe with the 
drill-stands. This arrangement was much more inconvenient 
than that which has been described, in which no extensions of 
steam-pipes are necessary, but only a gradual advance of the 
steam-generator on the track as the work progresses. This 
permits firm and permanent joints except at the stands; and if 
one of these connecting-joints should become detached, and 
permit the escape of steam, the men are in no danger, for the 
are behind, and by the system of ventilation adopted, the air 
moves towards the face of the work, aud the escaping steam 
would be drawn into the vacuum box before it could escape into 
the tunnel to any considerable distance; besides the supply- 
valve at the boiler would be immediately closed by the attendant, 
and the steam shut off. 

The supply of water for the holes while drilling does not re- 
quire that a constant jet should be injected into each hole while 
being drilled. A supply at short intervals is sufficient. The 
report of the commissioners on the Hoosac Tunnel states, that 
the provision for injecting water into the drill holes was vuly 
partially availed of. Practically, the most simple and con- 
venient mode of furnishing water for the drill holes would be to 
¢ a small tank upon the forward end ‘of the car, where it 
would be very accessible, and inject the water by means of large 
syringes, one of which to each stand would be amply sufficient. 

r, if preferred, a close tank could be suspended below the axles 
or along the middle of the car, connected with an air-chamber 
into which air could be pumped by a hand-pump attached to the 
car, so as to produce a pressure upon the surface, or still more 
simply a portion of steam could be admitted to the tank above 
the water, so as to produce a moderate pressure; the water 
could then be thrown into the holes by means of a hose. The 
water question is a very simple one, and presents no difficulty ; 
it is, moreover, — of the system of mechanical tunnel- 
ing that may be adopted, and is as necessary for one as for 





another. The car, however, offers facilities for ing the 
water, which other systems might not as conveniently ish. 

Power for Drills. —Engineers who have heretofore 
attempted to solve the problem of determining a 
of applying machinery to facilitate the operations of tunne 
have uniformly assumed that the creation of the power inside of 
the tunnel was impossible, and that it must necessarily be trans- 
mitted from some source of power on the outside, if machinery 
for drilling rock be used in any manner. In this consists a 
radical difference between the system proposed by the writer 
and all others; he does not assume the impossibility of gene- 
rating power ina mine or tunnel, but does generate and apply it 
just when and where it is required for use, and that, too, as 
effectively, conveniently, and simply as if the operations were 
conducted on the outside. — 

Before committing the Governments of France and Sardinia 
to the t expenses required in the introduction of the system 
of colin machinery by compressed air, elaborate experiments 
were made by a properly constituted commission to determine 
its practicability. ; 

Assuming that a machine could be invented, capable of drill- 
ing holes in rock by the agency of compressed air, it became 
necessary to determine, 

1. The number of perforators that it would be desirable to 
operate at one time. 

2. The quantity of air at the required tension necessary to 
operate them. 

3. The additional quantity of air necessary for ventilation. 

4. The amount and kind of power necessary to furnish the 
air at the proper tension, and the best mode of providing it. 

5. The capacity of the reservoirs necessary to contain the 
compressed air, and maintain uniformity of tension while 
working. 

6. The allowance to be made for loss of power by transmis- 
sion through the Pipes. 

The number of perforators used at the Mount Cenis Tunnel 
is nine, and the average number of blows per minute is 270, 
with an average consumption of air at each stroke of about 135 
cubic inches. 

Nine perforators making 270 blows per minute would consume 
190 cubic feet of air per minute at a tension of five atmospheres, 
equivalent to 950 cubic feet per minute, at the ordinary tension. 

The amount of air required for ventilation was estimated by 
assuming, as the result of experiment and observation, 

Ten cubic metres of air per hour as requisite to furnish ven- 
tilation for each man. 

Seven cubic metres of air per hour to support combustion for 
each lam 

250 cubic metres of air per hour to dilute the gases generated 
by the explosion of one kilogramme of powder to an extent suffi- 
cient to permit them to be breathed. 

The consumption of powder was estimated at 24 kilogrammes 
in 24 hours. 

It was found that the quantity of air required for ordinary 
working at the atmospheric tension was 2118 cubic feet per 
minute, to be increased after a blast. 

The power required at both ends of the tunnel to work the 
hydraulic compressors was estimated to be 650 horse power. 

The apparatus required to compress air at the Mont Cenis 
tunnel consisted of cylinders into which the water was admitted 
at the bottom, under a sufficient head, forcing the air into a 
smaller space at the top; when the proper tension was attained, 
the air opened a valve and escaped into the reservoir. 

As the horse-power expended is measured by the space passed 
over under a given pressure, it is evident that if air is com- 
pressed by this system into one-fourth of its original bulk, the 
power expended in ~~ ey it will pass over a space repre- 
sented by four, while the air occupies a space represented by 
one. Therefore the power secured by the use of the compressed 
air cannot be more than one-fourth of the power expended in 
compressing it; to be reduced still further when friction and 
other resistances are considered. 

Under other systems of compressing air the loss may be 
reduced, but when power must be provided exclusively for the 

urpose of compressing air the loss must always be considerable. 
When air can be compressed by the use of power already exist- 
ing, and not otherwise utilized, it is the best aud most economi- 
colegus possible. Ifthe uniformity of motion and resistance 
is maintained by heavy a the loss in compressing air 
by the agency of steam will be reduced. 

Whatever may be the plan adopted for compressing air inde- 
pendently of the loss of power attendant upon this operation, 
there must be another serious loss in its transmission if the 
velocity be great. 

To obtain data by means of which to determine this loss a 
series of extremely valuable experiments were made at the 
Mont Cenis Tunnel, by a commission of gentlemen of eminent 
scientific attainments, appointed by Government, consisting of 
Messrs. De Nérache, Giulio, Ménabréa, Rura, and Sella. 

After having satisfied themselves that the hydraulic air-com- 
pressors could furnish a large quantity of air at high pressure, 
the commission undertook to determine carefully the diminution 
of tension, which, near the drilling-machines, would result from 
the resistance of the sides of the pipes to the motion of the 
air. With this view, speclal experiments were instituted on a 
system com of 301 metres of metallic pipe, continued by 
98 metres of india-rubber hose. Mercurial gauges were used to 
ascertain the tension of the air cimultaneously at different pointe, 
and observations wore also inade on the time of passage and the 
velocity of the air which escaped. These data, compared with 
the diameter of the pipe, enabled the observers to determine 
the force of the elastic fluid at the commencement and at the 
end of the pipe, and enabled them to trace accurately a curve 
for the interpretation of the results. In extending and com- 
paring these calculations, the experimenters formed the follow- 
ing Table, which gives the results of their observations: 

Two laws will be observed by an inspection of this Table. 

1. The loss of tension or resistance is inversely as the diame- 
ters of the pipes. 

2. The loss of tension is directly as the squares of the 
velocities. 

The quantity of air required per minute at the Mont Cenis 
Tunnel was 2118 cubic feet per hour, equivalent to 35.3 cubic 
feet per second at the ordinary tension. 
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It will be perceived from an inspection of the Table that the 
loss of tension is nearly in a emay as the square of the velo- 
city ; and as the supposed diameter, 8in., is nearly one-fifth of 
a metre, the fourth column should be used. 

The loss of tension in 1000 metres, with a velocity per second 
of 8 metres, would be 216 millimetres of a column of mercury, 
equal to 84 in., or more than one-fourth of an atmosphere. 

If carried 4 miles, or 6437 metres, the loss would be one and 
eight-tenths atmospheres, or 27 Ib. per square inch, reducing an 
_— pressure of 60 lb. at the reservoirs to 331b. at the 

rills. 

If by the system of hydraulic compressors only one-fourth of 
the power expended in compressing air can be utilised in the 
air thus compressed at the reservoirs, and if an additional loss 
of nearly 50 per cent. is sustained in the transmission of the air 
to the middle of the Mont Cenis Tunnel, only one-eighth of the 
original power would remain as available for operating apd ot 
forators at that distance from the reservoirs, and in this caleu- 
— friction and other ordinary resistances have not been con- 
sidered. 

A serious objection to the use of compressed air as a motive 
power in tunne ling arises, therefore, from the great loss of power 
In com jon and transmission, from which steam, if applied 
directly and without transmission through long pipes, would be 
entirely exempt. 

If only a small number of drilling-engines are in operation, so 
as to reduce the velocity of transmission, then will the loss of 
power also be reduced ; and if the air is not in use, and no escape 
permitted, the pressure at the reservoir would be transmitted to 
a great distance without diminution. 

n consequence of the loss of tension which results from the 
transmissions of air to long distances through pipes, it follows 
that when a gallery in subterranean operations is extended to a 
distance of several miles, expedients must be used tv compensate 
for this loss. 

If the perforators require a pressure of 60 1b. to the square 
inch, they cannot be advantageously operated with 30 1b. or 
35 lb., and therefore it will become necessary either— — 

To reduce the number of perforators in use, involving a re- 
duction in the rate of progress, or increase the initial tension by 
an increase in the power at the reservoirs, or increase the num- 
ber or diameters of the pipes which carry the air into the 
tunnel. 

Water may be used as a motive power, and could no doubt be 
applied advantageously in mining coal, and similar operations, 
by means of a water engine, the power being carried in pipes, 
and the connexions made with india-rubber hose; but the 
movements of such engines must be slow ; the number of blows 
in a given time much less than can be attained with some form 
of pneumatic power, and the resistance in the transmission of 
the power much greater. The problem of the application of 
water to tunnelling will not therefore be discussed at this time. 

It remains to consider the application of steam as a motive 
power in tunnelling. : 

Why steam should have been so generally rejected by en- 

ineers as inapplicable, it is difficult to understand; probably 

use opinions were formed hastily, without investigation. 
The apparent difficulties are far from insuperable. 

What are the supposed difficulties in the way of the direct 
application of steam as a motive power in tunnelling, and what 
are the conditions of success? 

1. If steam is generated outside a tunnel, it cannot be carried 
for any considerable distance without great losses by conden- 
sation. 

Very true, and the remedy is, not to generate the steam out- 
side, and not to carry it in pipes more than 20 or 30 feet. 

2. If generated inside, we encounter, 

The inconvenience of a boiler in the tunnel, with the occupa- 
tion of space required for other ——. 

The necessity of carrying fuel and water into the tannel. — 

The difficulty, usually considered an impossibility, of creating 
a draft for the boiler. s 

The escape of smoke and gases generated by combustion. 

The escape of steam into the tunnel. he 

The heat of the boiler, pipes, and escaped steam rendering it 
impracticable for the nen to work. 

Phe damage to such bulky machinery from blasts. 

The difficulty of removing such machinery to a safe distance. 

The danger of explosions. 

Can any other objections be thought of? If not, an attempt 
will be made to show either that there is not the slightest force 
in any that have been stated, or that the remedy is simple and 
inexpensive. 

The key to the solution of this important problem of the 
direct application of steam to tunnelling consists simply in the 
combination of a steam-generator with a vacuum pipe, a combi- 
nation which fulfils every condition required in the economical 
and convenient generation and application of steam, and at the 
same time secures a ventilation incomparably more perfect than 
any other system can furnish, even &t an expenditure in con- 
struction and maintenance of machinery many times greater. 





(To be Continued.) 
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THE INSTITUTION. 

Tuer: can be but few English engineers who would 
not acknowledge to some degree of pride in the Insti- 
tution of Civil Engineers, even although not them- 
selves members of this, the single representative body 
of our profession. It is honoured, too, and respected 
abroad, and that in every part of the civilised world. 
Besides its present and practical advantage as a focus 
and repository of engineering knowledge, and as 
affording some guarantee of the qualifications of its 
members, the Institution has a history of which the 
whole profession is proud, and which invests the unpre- 
tending house in Great George-street with many 
cherished associations. None who have sat in its 
theatre when Stephenson and Brunel presided over 
and took part in the discussions, could hear, except 
with deep pain, of any present dissensions there calcu- 
lated to bao its usefulness and influence. Although 
a purely voluntary association, as much so as any club, 
and possessing no powers of interference with engi- 
neering practice or practitioners, the Institution never- 
theless does exercise a moral influence upon, and 
impart a tone to, English engineering, to which the 
profession and the public alike owe much. Although 
engineers have been said to be rough and rugged in their 
natures, as are the maferials with which they deal, the 
Institution, as much as, if not more than, any other 
influence acting upon its members, brings out the price- 
less qualities of the gentleman, and shows that only rea- 
son, forbearance with opposition, and courteous demea- 
nour can carry conviction, and propitiate good feeling. 

In material prosperity, the Institution was never in 
a more flourishing condition than now. It has a con- 
siderable accumulated property, some 25,000/., besides, 
of course, the benevolent fund of about the same 
amount, and it has an annual income much in excess 
of its total expenditure. So highly, too, are the ad- 
vantages of membership now valued, that there can 
be no doubt that the number of members and asso- 
ciates would increase nearly as rapidly as heretofore, 
even were tlie annual payments considerably greater 
than they now are. 

The Institution has long needed a more commodious 
home. ‘The present house in Westminster is not only 
wanting in many of the essentials of due accommoda- 
tion, but it is altogether unbecoming the wealth and 
influence of the profession. The library is not one- 
third as extensive as it should be, especially now, when 
professional books, professional periodical literature, 
and parliamentary proceedings upon private bills have 
become so numerous and voluminous. Accommodation 
is required also for models and plans, and, we may 
just add, for statues, busts, and portraits of engineers, 
and for paintings of merit of the more important works 
of our profession. Once provide for these, and with 
the present nucleus they would steadily accumulate, 
and in time become a collection of priceless value. 
We need not point out to any one knowing the present 
building, that the waiting-room is altogether unfitted 
by ray bondi for even a third-rate solicitor’s office, 
or a waiting-room of the meanest character. Even 
the meeting-room of the council, used as it also is for 
the secretary’s office, is by no means what it might be. 
As for the lecture-theatre, it is very often overcrowded 
on the occasion of any discussion of special interest, 
and scores of visitors are often unable to get inside the 
door, to say nothing of finding no seats. On the occa- 
sion, too, of the president’s annual conversazione, the 
crush and discomfort are simply outrageous. Grow- 
ing as the Institution now is, if requires an altogether 
better and larger building, and in no case should the 
members permit the patching-up of neighbouring houses 
for their use, as was proposed last year. The move- 
ment then made to obtain funds for the erection of 
such a building, upon freehold property, resulted in 
the promise of 25,000/.; and, but for the strong oppo- 
sition of some of the members, the undertaking would 
have, doubtless, been now well in hand. Considering, 
however, the general collapse of engineering un- 
dertakings since that time, the temporary abandonment 
of the scheme is not so much to be regretted. The 
necessity will be felt, in greater force, in a few years; 
but when, possibly, members may be neither so ready 
and liberal as they were last year, and when another 
freehold site so desirable as that then available cannot 
be had for twice the money. No one in the profession, 
and knowing the Aaditat of the London engineer, will 
dispute that the most desirable of all sites for a per- 
manent home for the Institution is that pace by 
the houses 15 and 16, Great George-street, a site com- 
manding a full view of the Houses of Parliament, 
Westminster Abbey, Westminster Hall, Westminster 
Bridge, close to all the public offices, and most acces- 
sible to all having business at the Institution. 

It is to be hoped, too, and that most earnestly, that 


another inquiry, like that conducted in private by the 
council, last winter, may never again, no matter what 
the occasion, be attempted. No doubt the case was a 
most unpleasant one, and, on its face, greatly against 
the person implicated; but it is, we may say, certain 
that he committed no legal offence, and that his past life, 
his own explanations, and very much of his conduct in 
the affair itself were wholly opposed to the presump- 
tion of any moral delinquency. No doubt, however, 
that acting as a merchant merely, and not at all in a 
‘span of trust, as was so persistently represented, 

e committed a serious error of judgment, and brought 
upon himself a commercial misfortune, under circum- 
stances, certainly, inviting unfavourable comment. 
We do not wish, however, to re-open the case—our 
readers know how fully we dealt with it at the time ; 
but we would point to it merely to repeat how essen- 
tially unsuitable is such a tribunal for hearing such 
cases, and awarding punishments so fatal in their 
nature. Indeed, in all-so-called “courts of honour” 
there is an element of danger which does not exist in 
courts of law. While an ordinary criminal jury feel 
themselves in no way wt os | in acquitting a 
prisoner in the absence of sufficient evidence, even 
under very suspicious circumstances, a jury of peers 
feel that anything approaching a grave suspicion resting 
upon one of their own number must react in a damag- 
ing manner upon themselves. So in the case in ques- 
tion. There was much in it that had never been 
explained at all; there was good law to defend all that 
was explained; and yet the case undeniably had a bad 
look. Who will not believe that many members, really 
not understanding more than the general bearing of 
the matter, and anxious only to preserve the honour of 
their body, as much for their own sakes, too, as for that 
of the Institution, were ready to ery “ Vote! vote !” 
even before the accused had Ae allowed to speak in 
his own defence? May no such occasion ever arise 
again, no matter what the pretext, so long as the case 
is within the scope of the civil or criminal law, except 
as the result of proceedings at law. Cases not within 
the scope of the law, but demanding inquiry, may 
sometimes arise, and in these alone let the right of in- 
quiry be exercised. And let the members have the 
courage to enact a by-law, that whoever brings for- 
ward what is in its nature a case for the law, upon 
merely private testimony, shall himself be thereby 
rendered liable to expulsion. 

Another point. It isto be regretted, for the sake of 
the good feeling and harmony which should always 
prevail in the profession, that the late opposition to 
the application of a junior body of engineers for a 
charter, empowering them merely to hold a moderate 
and necessary amount of property in their corporate 
capacity, should have been opposed by the Institution. 
This opposition can be defended upon no ground of 
justice or policy, but only by the admission of ¢pro- 
fessional jealousy, and the Council of the Institution 
have already had the opportunity of reading in our 
columns the spontaneous and energetic condemnation 
which their course has drawn from one of the ablest, 
most high-minded, and popular engineers in France, 
M. Eugéne Flachat himeelh, the president, and for the 
seventh time since 1842, of La Société des Ingénieurs 
Civils, the representative body of the profession in 
that country. Indeed, no dispassionate man could take 
any other view, and even the President of the Institu- 
tion, in his recent letter to us, admitted that he warmly 
desired to see kindred: bodies increase in number and 
importance, while yet most strangely and illogically 
thinking that to empower these bodies, as they should 
all be empowered, to hold sufficient property for their 
own necessary purposes was to “ establish” a “ rival,” 
although the so-called “rival” has been fully “ esta- 
blished” since 1856. Now that the occasion has 
passed, many members of the Institution will regret 
this mistaken policy. Several have privately asked us 
already whether the Institution and the younger so- 
ciety cannot “work together.” Certainly not, and 
there is no weighty reason whatever why they should. 
The members of the latter have a genuine respect for, 
and even a pride in, the former, many of them, indeed, 
being also members of the Institution. But they 
desire to act so far independently, just as at least a 
dozen other engineering bodies are now doing, with 
real advantage to themselves and to the profession. 
Let them continue to do so, placing no obstacle in 
their way, and much unpleasant feeling will be avoided, 
while the older society, as heretofore, will have 
nothing to fear. 





Tue CLEVELAND Iron Trapge.—There is not much change 
to report in connexion with this trade. The manufactured iron 
trade is looking somewhat better, and during the last few days 
a Middlesboro’ firm has booked a considerable Continental order 








for rails. 


THE GARTSHERRIE IRONWORKS. 

Tue notion of there being an aristocracy of pig iron 
may seem a strange and far-fetched idea, yet it rr un- 
doubtedly impress itself upon the mind of any observi 
visitor to those great and celebrated ironworks whic 
form the subject of our present notice. The Gart- 
sherrie works form the first and original establishment 
of Messrs. William Baird and Co.—a firm which now 
owns upwards of forty blast furnaces in various parts 
of Scotland, together with all the necessary append- 
ages of mines, collieries, and land for working such an 
enormous concern. It is not, however, the size and 
extent of this commercial establishment which gives 
rise to the idea of an aristocracy of iron, but it is the 
reputation and celebrity of the brand “ Gartsherrie” to 
which this expression refers. A ton of pig iron 
marked “ Gartsherrie” will command a price in the 
market which not only is above the ave of the 
general quotations, but which is also entirely un- 
affected by the smaller fluctuations in the prices of 
pigs, the general variations between supply and de- 
mand having no influence upon that select brand. 
The same pig iron, taken to any distant port, will find 
itself in a similar position by virtue of its brand, and 
the act of effacing this brand, although it could not 
possibly alter the intrinsic value of the material, would 
reduce its market price by something like 10 or 12 

er cent. It is such a fact, granted and acknowledged 
y all the world, which conveys the idea, and justifies 
the expression, “ aristocracy of pig iron.” 

The Gartsherrie Ironworks are situated between 
two main lines of railways, the Caledonian and the 
North British Railway, and are connected by sidings 
with each of the two lines. The works consist of six- 
teen blast furnaces placed in two parallel rows, eight 
on each side of the navigation caual, which passes 
through the works, and forms one of the main 
arteries for their traffic and locomotion of materials. 
The two rows of furnaces are placed face to face, with 
their pig-beds bordering the canal, and the lines of 
rails for the supply of raw materials placed at a higher 
level behind each row of furnaces. The two lines 
of rails are connected with each other by a rail- 
way bridge which crosses the canal and the 
lower level of the- works, and the traffic is 
carried over this bridge and on the lines in the 
works by means of several small locomotive engines 
and the usual coal and ore wagons. The eight fur- 
naces on one side of the canal have been erected at 
different periods, and they accordingly vary in height 
—between 38 ft. and 60 ft.—and m4 in other dimen- 
sions. The opposite row of furnaces is a set built from 
one pattern, and all alike in every respect. They are 
40 ft. high, open-topped, and worked with raw coal 
and hot blast. The blowing-engine supplying these 
eight furnaces is a slagioegiadas beam-engine, con- 
structed in its valve arrangement similar to that 
of Cornish pumping-engines. The steam-cylinder is 
58 in. in diameter, with 10 ft. stroke, and works with 
7 lb. to 8 lb. of steam pressure. The steam is supplied 
by six double-flued Cornish boilers, 10 ft. in diameter 
and 35 ft. long, and both the engines and boilers were 
constructed by a Scotch engineéring firm, which ceased 
to exist many years ago. The condenser is placed 
below the steam-cylinder, and the blowing-cylinder 
stands at an equal radius of beam at the opposite side 
of the main centre. The blowing-cylinder has a 
diameter of 120in. and a stroke of 10ft. The speed 
of piston is, in both cylinders, 300 ft. per minute, giving, 
in round numbers, about 3000 cubic feet of air for 
each furnace per minute. This blast is heated to about 
800°, in hot-blast ovens of the “ pistol-pipe” form, in- 
vented by Mr. Baird, and now very generally used in 
the Scotch ironworks, The stoves are fired with coal- 
slack, and are placed behind the fyrnaces at thé level 
of the railways supplying the coal. Mr. Baird’s 
original plan was to place the hot-blast stove on the 
top of his blast furnace, and to utilise the large flame 
ry; from the latter for heating the blast. Plans 
of that kind have been successfully introduced in 
Swedish and German charcoal blast furnaces; but at 
Gartsherrie this arrangement seems to have failed, and 
it was abandoned after some short experiments. The 
system of working resorted to, and the one universally 
followed in the ironworks of Scotland, is the chargi 
of an abundance of raw coal along with very rich a 
cined ore and a small proportion of limestone, and 
wasting all the gaseous products of distillation and of 
partial combustion of the coal, which escape in the form 
of a large and brilliant flame at the top of each furnace. 
An independent and additional supply of coal is there- 
fore required for firing the hot-blast ovensand the boilers 
for the blowing-engine and hoist, the material used for 
this purpose being the coal-slack or “‘ dross” screened 








out of the coal as it is delivered at the pit’s mouth. 
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The iron ore used at the Gartsherrie works is pure 
blackband, which is delivered from the mines in the 
calcined state, and an enormous store of which (we 
understand about 120,000 tons) is always kept on 
stock at these works. There is also a large stock of 
red hematite ore kept at Gartsherrie at this present 
moment, but this has been an exceptional purchase 
only, and does not enter into the current mixture of 
the blast-furnace charges. The calcination of the 
blackband ironstone is effected in open heaps of about 
2000 tons of ironstone thrown up to a thickness of 
5 ft. or 6 ft. and covered with small material all over 
the surface so as to exclude any excessive supply of 
air. The burning is effected in a similar manner to 
coking in open heaps; it requires constant care and 
attention, and occupies about three weeks for each 
heap of 2000 tons, it the calcination is carried on sufli- 
ciently slowly and uniformly to insure a good product. 
There is no fuel required for this process of calcina- 
tion, as the blackband ironstone contains a sufficiency of 
free carbon for completely calcining itself. Before being 
charged into the blast-furnace, the calcined blackband 
ore is carefully assorted, and all visible pieces of im- 
ure matter and other admixture picked out by hand. 

t is the amount of care and attention bestowed upon 
this process of purification which constitutes the 
principal element in the maintenance of the high 
quality of the Gartsherrie brand. The workmen em- 
ployed in the picking of ore are paid by the quantity 
of dirt which they remove, and this quantity, on the 
other hand, controls the quality of the original supply 
of ore delivered from the calcining heaps, there being 
a certain percentage of impurities allowed for each 
kind of ironstone, which, if exceeded, would subject 
the contractor at the ironstone mine toa fine. The 
iron ore, when carefully purified, is the richest 
iron ore now smelted in any locality. Its charge 
is about 32 ewt. to the ton of iron, as an ave- 
rage, and occasionally it comes even slightly 
below this figure. This very high percentage of 
iron in the ore at the same time reduces the de- 
mand for limestone to a very small quantity. There 
are two kinds of limestone used at Gartsherrie, 
both drawn from the coal measures at a very moderate 
expense. ‘The charge per tom of iron made is 6 ewt. 
of pure limestone, or 10 ewt. of limestone containing 
a high percentage of aluminia, which is occasionally 
referred for forming a surplus of quickly melted slag. 
‘hese charges are made up with the coal in quantities 
of about 30 ewt. each, and hoisted to the top of the 
furnace by a very simple arrangement. The cage is 
counterbalanced by a water-tub at the end of a chain, 
which works over a pulley at the top of the hoist, the 
water-tub, when filled, raising the cage and its charge, 
and when emptied at the bottom end of its course | 
being overbalanced and raised in its turn by the de-| 
scending cage. The water required for filling the tub 
is pumped into a large reservoir by a pump attached 
to the great blowing-engine. The furnaces are tapped 
every twelve hours, and produce each about 12 tons 
of iron at each cast. The weekly production of one | 

















this prime mover. Very little practical success has, 
however, attended these experiments as yet, and not 
one of the numerous schemes tried at this colliery for 
cutting coal by machinery has, up to this time, been 
sufficiently successful to be introduced for commercial 
working. 

The large number of workmen employed at the 
Gartsherrie works (who, with their families, and with 
all the tradesmen employed by the wants of the latter, 
form a considerable population) stand in a much more 
suitable position to their employers than is found in 
the majority of works in England, The proprietors of 
these works, at an early date in the history of their 
establishment, considered it to be their duty, and to their 
advantage, to provide for the education of the rising 
generation of their workmen, and to see to the wants 
of those employed by them in a very liberal and com- 
prehensive spirit. There are several schools main- 
tained by the firm of Messrs. Baird and Company, and 
placed under the special supervision of Mr. Campbell, 
one of the managers of the Gartsherrie works. These 
schools, which accommodate a very large number of 
children of both sexes, and provide for a very complete 
elementary education of their pupils, stand in con- 
nexion with other educational establishments in the 
town of Coatbridge, where a more extended course of 
schooling may be obtained by the children of the 
employés of the Gartsherrie works at so moderate an 
expense that this system of education may be called, 
practically, gratuitous. There is, moreover, for any 
young man who shows particular talent and zeal for 
the pursuit of study a provision made by the liberality 
of this firm to afford to him the means of attending a 
college. There are several of the sons of Gartsherrie 
workmen who have been professionally educated in this 
manner now holding very respectable and lucrative posi- 
tions in their native place and elsewhere. A co-operative 
store has also been established under the patronage 
of the firm for the benefit of their workmen. This 
store belongs entirely to the workmen, and is managed 
by a committee appointed by them. The articles are 
sold at comparatively moderate prices, and all pur- 
chasers participate in the profits to the proportion of 
purchases made by them at these stores. The profits 
realised are partly divided at the end of certain periods, 
and partly remain for constituting a sick-fund for the 
workmen, and a fund for pensions to the widows and 
orphans. It has been found by experience that these 
provisions very effectively prevent the workmen em- 
ployed at Gartsherrie from joining trades’ unions, and 
although they do not entirely destroy the effect of the 
great movements in the case of strikes and disputes, 
they still mitigate these evils and reduce their sad 
effects on both masters and men. With regard to this 
philanthropic and sensible way of establishing a direct 
interest and attachment between employers of labour 
and labouring men, the Garisherrie works approach 
more closely to those large establishments on the Con- 
tinent, of which we gave some accounts a short time 


| ago, than any other works in England. This single 


instance affords a practical proof that most of the 


furnace, including the stoppage on Sunday, gives an| arrangements which have have been found so emi- 
average of 160 tons. There are fourteen furnaces in | nently successful on the Continent are practicable in 
blast at present out of the sixteen existing at Gart-/ this country as well, and that their universal adoption 


sherrie works, and their total muke is about 120,000 
tons of pig iron per annum. Of this quantity about | 
eighty per cent. is “‘ No. 1 Gartsherrie,” or the standard 


would gradually, but without fail, abolish the present 
evils of trades’ unions more certainly, more effectively, 
and ina more suitable manner, than any interference of 


quality of foundry iron known in the market, the rest | legislature will be able to do. 


being marked No. 2 and No. 3, and sold at a lower 
price. ‘The production of forge pigs is only occa- 
sionally undertaken at these works, and this to special | 
order at an exceptional price. The supply of coal for 
this great establ 

coal-pit placed at a distance of about 150 yards from 
the firnaces. A very ingenious apparatus for haul- 
ing the coal-trucks from the pit’s mouth to the screen, 
which latter is placed close to the furnaces, has been 
arranged by the late engineer of these works, under 
the superintendence of Mr. John Alexander, the prin- 
cipal manager of the Gartsherrie Ironworks. The 
trucks are moved in a horizontal direction by the| 
winding-engine of the coal-pit, and simultaneously | 


with the cages which go up and down the pit. The} 


trucks with coal are sent forward to the screen and 
return empty to the pit’s mouth, all movements being 
self-acting, so as to make the working of the pit coin- 
cide exactly with the transport of the coal in a hori- 
zontal line. The colliery belonging to this establish- 
ment has been for some time past the scene of nume- 
rous trials of coal-cutting machines of very different 
construction, an spent very similar in every 
respect to that exhibited in Paris by Mr. Philander 





Shaw, and described in our columns, some weeks ago, 
being at work there for supplying compressed air to 
several of the machines working below ground with 








Corron.—The average weekly consumption of cotton in the 
United Kingdom was 46,850 bales last year, as compared with 


39,180 bales in 1865, The average weekly deliveries from 


Liverpool to the trade last year were 45,460 bales. In the first 


ishment is partly provided for by & | nine months of this year the corresponding average was 44,910 


bales 
Tue Froripa AND CuBA CaBLE.—It appears that the 
Spanish Government has accorded to the Internationa! Ocean 
Telegraph Company, which has laid down the Florida and Cuba 
cable, the exclusive right of establishing and working during a 
eriod of twenty years telegraphic lines between Cuba, the 
United States, and all other countries. Florida has given the 
company for the same space of time the privilege of construct- 
ing a land telegraph on the territory of that Staie. The Repub- 
lic of Panama, and several of the colonial or independent Govern- 
ments of the West Indies and South America, have guaranteed 
analogous fayours to the company. It is proposed to carry a 
line from the northern frontier of Florida to the port of Cherrara, 
situated at some leagues to the west of Havanna. Various 
branch lines are also contemplated. One of these will pass from 
the islands of Cuba, San Domingo, Porto Rico, St. Thomas, 
Guadeloupe, Martinique, and Trinidad, so as to terminate at 
Demarara, on the coast of Brazil. Thence itwill be extended to 
San Roque, which a submarine wire will unite to the Cape de 
Verd islands, the coast of Africa, and Cadiz. Another line, 
commencing at St. Jacques de Cuba, will unite Jamaica and 
Aspinwall, and will be the means of putting the north of the 
American continent in communication with the Pacific coast. 
The works of this es line are to be speedily commenced. 
General Smith, the director of the company’s lines, is an old 
pupil of the military school of West Point. 








RECENT PATENTS. 

Tue following specifications of completed patents 

are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 
= from the Great Seal Patent Office, Chancery- 
ane. 
(No. 158, 8d.) William Arena Martin, of 90, 
Cannon-street, patents an apparatus for consuming 
smoke and feeding furnaces. This consists of a fire- 
door carried by a horizontal axis along the upper edge, 
the door being capable of being opened either inwards 
or outwards, so that it can be used for pushing fuel 
forward into the furnace, as well as for the admission 
of air. The coal is, in some forms of the apparatus, 
supplied from a hopper formed by the upper part of 
the casting to which the firedoor is fixed. 

(No. 159, 1s. 2d.) Jean Chrétien, of 150, Boule- 
vart Richard Lenoir, Paris, patents a form of steam 
crane in which the lifting-chain passes round a pulley, 
which is directly connected to a piston working in a 
long steam-cylinder forming the jib of the crane. One 
of M. Chrétien’s steam cranes is riow at the Paris 
Exhibition, and this crane was illustrated and fully de- 
scribed on pages 296 and 297 of our third volume. 

(No. 161, 8d.) William Clark of 53, Chancery-lane, 
patents, as the agent of ert Philippe Adrien 
Accarain, of Outreaux, an arrangement of calcining or 
heating apparatus applicable to blast-furnaces worked 
with closed tops. As applied to a blast-furnace fitted 
with the “cup and cone ” form of charging apparatus, 
the arrangement is as follows: The top of the furnace 
is provided with a cylindro-conical chamber, to the 
lower part of which the closing cone or bell is fitted in 
the usual way, whilst the upper part is surrounded by 
an annular pipe which is supplied with air by a fan or 
blower. From this annular pipe a number of short 
lengths of pipe or nozzles extend downwards to just 
above the junction of the chamber and closing cone, 
these nenden having each two lateral holes at their 
lower ends, through which the compressed air can 
escape. This apparatus is used in the following 
manner: Supposing the furnace to have just been 
completely charged, and the cone to be closed, a pro- 
portion of flux is placed in the chamber, and over this 
a charge of ore, both the flux and ore being as equally 
distributed as possible. ‘The closing bell is then 
lowered an inch or two so as to allow the waste gases 
to pass up up into the chamber, where, being met by 
the air from the nozzles, they ignite and effect the 
heating of the charge of ore and flux. When the fur- 
nace has to be re-charged, the blast is shut off from 
the nozzles, the closing bell is raised, and a charge of 
fuel is placed upon the heated materials in the 
chamber. The closing bell is then again lowered, and 
the contents of the hopper discharged into the furnace 
in the usual way. 

(No. 165, 10d.) Henry Bridgewater, of Watford, 
patents improvements in the construction of railway 
turntables. This patent refers to peculiarities in the 
constructive details which could scarcely be clearly 
explained without reference to drawings. 

No. 173, 10d.) Joseph Standring Dronsfield, of 
Oldham, patents a machine for grinding “ card” rollers 
and cylinders, the main feature of this machine being 
the arrangement employed for moving the “ card” 
roller to or from the emery-covered grinding roller. 
According to this plan, the axes of the roller which is 
being ground are mounted in bearings carried by arms 
fixed on a transverse shaft beneath the roller, this 
shaft being capable of having an oscillating motion 
imparted to it by worm gearing, so that the “card” 
roller can be approached to or removed from the grind- 
ing roller, a 5 at the same time kept with its axis 
parallel to that of the latter. 

(No. 178, 1s.) Fitzmaurice Palmer, of Old Derrig, 
Queen’s county, patents some war vessels of fearful 
and wonderful form. These vessels have a midship 
section, the outline of which greatly resembles that of 
the urns which were at one time so largely used by 
architects for decorative (?) purposes. The resem- 
blance is increased by the keels being provided with 
bottom flanges of a width equal to about half that of 
the vessels themselves ! 

(No. 193, 10d.) Thomas. Berney, of Bracon Hall, 
Norfolk, patents what we fear is an impracticable form 
of armour for vessels, forts, &e. This armour consists 
of white or spathic cast iron run into wrought shells 
so as to form blocks which are packed together over 
the surface to be protected, and are secured by bolts 
screwed into sockets formed on their bases. The 
blocks are also connected by joggles formed on their 
sides. A system of backing for these blocks, and 
some forms of bullet-proof shields for portholes, are 
also included in this patent, in which it is stated that 
the space behind the backing may be filled with water 
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“so as to assist in spreading the impact of projectiles 
** over a larger area!” We presume that the idea was 
thus to get a moderate pressure over a large area in 

lace of an intense pressure on a small one; but if 
Ate. Berney had studied the laws of hydrostatics, he 
would have known that no such end could be obtained 
by the means proposed, the pressure transmitted by 
the water being equally intense in all directions, and 
being equal in intensity to that imposed upon it by the 
action of the shot. 

(No. 196, 10d.) ‘William Gray, of the St. Phillip’s 
Works, Sheffield, patents an arrangement:of rolls for 
producing ribbed ay According to this plan, a steel 
disc or collar on the upper roll.is arranged to work 
into a corresponding groove in the lower roll, this dise 
or collar having a number of teeth or ribbed projec- 
tions formed on its periphery. The bar, passing between 
the edge of the, dise and the bottom of the. groove:in 
which it works,.is notched, or indented.on its upper 
surface, and, the,arrangement can thus be used for pro- 
ducing toothed. bars for the beaters of thrashing- 
machine, lathe-racks, &c. 

(No. 208, 10d.) . Peter Jensen, of 4, Gordon-grove, 
Holland-road, Brixton; patents, as the agent of Carl 
Vilhelm Schréder and. Frederick Julius Jorgensen, of 
108, Vesterbrogade, Copenhagen, the arrangement of 
*‘ roller-and-worm” gearing, of which, as applied to a 
horse-wheel, we gave an engraving and description on 
page 309 of our last number. 

(No. ;220, 1s. 8d.) Charles Wheatstone, of, 19, 
Park-crescent, Portland-place, patents various im- 
provements in electric telegraph apparatus. This 
specification will be of interest to electricians, but the 
various details claimed in it are too numerous for us 
to even enumerate them here. 

(No. 221, 1s. 10d.) Erie Hugo Waldenstrém, of 
Manchester, and Isaac Gray Bass, of Worthington, 
patent an arrangement of bolt-making machine, to 
describe which, without reference to drawings, would 
require more space than we can give it here. 

(No. 228, 1s. 10d.) George Haseltine, of 8, South- 
ampton-buildings, patents, as the agent of Samuel 
Whitford Tyler, of Troy, U.S., a machine for pulling 
flax and similar crops, this machine taking up the 
crops by the roots and depositing them so that it can 
be conveniently bound into sheaves. 

(No. 230, 1s.) Francois Constant Cambrelin, of 
Brussels, patents an arrangement of apparatus for 
lighting railway-trains with gas. The patent refers to 
numerous points of detail which we cannot describe 
here. 

(No. 233, 8d.) Alphonse Donnet, of Lyons, patents 
a method of obtaining an increased supply of water 
from wells by exhausting the air from them. 

(No. 235, 4d.) John Hopkinson, of Leeds, patents 
the use of jets of superheated steam for producing an 
upward current in the up-cast shafts of mines. The 
employment of jets for ventilating purposes in this 
manner is far from new; but we cannot say whether 
the steam so used has been highly superheated, or 
whether means have been previously adopted for drying 
the air, as Mr. Hopkinson proposes, for the purpose 
of maintaining the steam in an anhydrous state until 
it has completely escaped from the shaft. 

(No. 248, 1s..2d.) William Edward Newton, of 
66, Chancery-lane, patents, as. the agent of Adrien 
Houget, Emile Bede, and Laurent Roufosse, of 
Verviers, Belgium, an apparatus for feeding steam 
boilers and indicating the quantity of water supplied 
to them. This apparatus could not be described with- 
out reference to drawings. 

(No. 244, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Nicholas 
Pooteeloff, of St. Petersburg, a method of casting 
articles in two kinds of metals, such as steel and cast 
iron, combined so that part of. the article, when. cast, 
may be hard and the rest soft and tough.» If it be re- 
quired to make part of an article of hard cast: iron, 
and the remainder of soft or Bessemer steel, the two 
metals are melted simultaneously in separate crucibles ; 
and when they are ready for pouring, one of them, say 
the cast iron, is poured first into the-mould, and then 
the other, The patentee states that a perfect junction 
of the two metals is formed in the’ mould; but we 
should think that considerable experience in the use 
of the process would be necessary to ensure a 
thoronghly reliable result. 

(No. 255, 8d.) Bristow Hunt, of 1, Serle-street, 
— as the agent of Joseph Summers Wood, John 

ackson Carberry, John Baker, junior, and Oscar 
Dunreath McClellan, of Philadelphia, a form of gas- 
regulator or governor, the peculiarities of the appara- 
tus consisting in arrangement of the inlet and discharge 
pipes, and in some other details. 

(No. 261, 2s. 2d.) Charles William Siemens, of 3, 


Great George-street, Westminster, patents arrange- 
ments for producing electric lights at sea, and other 
electrical apparatus. The apparatus for producing 
the electric light—which is applicable to the illumina- 
tion of buoys, &c.—was described in a paper read 
before the British Association on the occasion of their 
recent meeting at Dundee. This paper was published 
on page 196 of the present volume of ENGINEER- 


ING. 

(No. 267, 10d.) John Henry Johnson, of 47, Lin- 
coln’s-inn-fields, patents, as the agent of Albert 
Schmid, of Paris, some details in the construction of 
traction engines. The. claims include guiding the 
engine by a single wheel in front, the wheel being 
carried by bearings at the lower end of a vertical 
shaft, which can be turned by a hand-lever. . Another 
point claimed is the discharge of the blast into a 
superheating chamber in the smokebox, from: which 


chamber it.is allowed to escape continuously and: 


another detail’ is a kind of differential motion for 
working the driving wheels and allowing them. to; 
revolve at different speeds when the engine is being 
turned. We fear that there is very little, if anything, 
that is new in all this. 

(No, 269, 1s. 4d.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents, as the agent of Henry Bascom 
Brown, of New Haven, U.S., ascrew cutting-machine, 
the construction of which could.not be explained with- 
out reference to drawings. 

(No. 271, 2s. 2d.) David Alexander Halket, of 
Neweastle-on-Tyne, patents an ingenious but some- 
what elaborate machine for making nails and spikes. 
As in the case of the patent last noticed, it:would be 
impossible to clearly describe this. machine : without 
reference to drawings. 

(No. 277, 10d.) George Russell, of Glasgow, patents 
working the swinging or sluing gear of steam and 
other cranes by means of an endless chain or band 
passing over suitable pulleys. The chain or band is 
kept tight by means of weights or springs, the tension 
being adjusted so, that although the chain has sufficient 
grip to work the sluing gear under ordinary circum- 
stances, it will yet slip if the crane is accidentally 
checked whilst the sluing motion isin gear. A crane 
fitted with chain-gearing of this kind is exhibited by 
Messrs. Russell, at Paris, and it was described by us 
on page 269 of the third volume of ENGINEERING. 

(No. 278, 10d.) Isham Baggs, of High Holborn, 
patents obtaining motive power by means of the gene- 
ration and expansion of hydrochloric acid gas, which 
latter is applied to drive a suitable engine. The gas is 
generated by bringing a solution of it in contact with 
sulphuric acid, and it is condensed after it has per- 
formed its work, by passing it through a receiver con- 
taining water. 

(No. 290, 10d.) John Gilbert Robinson, of the 
Ainley Fireclay Works, Elland, patents the application 
to kilns and ovens, for burning bricks, pottery, and 
other articles, of an annular flue in the floor of each 
oven, and of a system of connecting flues for enabling 
the waste heat from one kiln to be utilised for drying 
or warming the others. 








LOCOMOTIVE FOR THE FESTINIOG 
RAILWAY. 

WE give, on the next page, engravings representing a longi- 
tudinal section and plan, together with end elevations and trans- 
verse sections, of one of four small locomotive engines, designed 
and constructed by Messrs. George England and Co., for the 
Festiniog Railway—a line remarkable for the extreme narrow- 
ness of its gauge, which is only 2 ft. The Festiniog Railway was 
commenced in 1832, its construction having been undertaken 
under several peculiar conditions by a company incorporated 
in that year. e objects of the line were stated to be to.open 
out “a more direct, easy, cheap, and commodious communi- 
“ cation between the interior of the principal district of slate 
“and other quarries of the county of Merioneth and the 
“ various shipping-places at and within the said several coun- 
* ties of Carnaryon and Merioneth;” and to “ greatly facili- 


The line, which is between thirteen and fourteen miles in 
length, and runs through a hilly and extremely picturesque 
country, commenced at a quay near Portmadoc, in the parish 
of Ynys-cynhainain, in Gieiatvendiies, and ended at the 
Rhiwtryfdw and Duffws slate quarries, in the parish of 
Festiniog, in the county of Merioneth. In 1832, when the 
company was formed, the district through which the railway 
was to pass was but thinly populated, and, with a view to 
economy, the line was constructed as a horse tramway of the 
very narrow gauge of 2ft. The estimated cost was 24,1851. 
10s., and the company was authorised to raise 10,0001. by 
loan. Eventually the company was authorised to raise fur- 
ther sums of 12,000. and 4000/., the former by shares and 
the latter by loan, the total Parliamentary capital of the 
company being thus increased to 50,185/. 10s. 

As at first constructed, the curves and gradients on the 
Festiniog line were very severe; but, as the traffic increased, 
improvements were, from time to time, made in this respect, 
in some cases at considerable expense. Between the terminus 
at Portmadoc and the mountain terminus at Dinas there is a 
diffyrenee of level of 700ft., and the average gradient for a 
distance of, 12} miles between the latter, terminus and the 
Traeth Mawr apepniment, at Portmadoe, is 1 in 92. The 
steepest gradient on which locomotive engines are employed 
isd in 60, and on that portion of the es used for sonenieae 
traffic the steepest inclination is 1 in 79.82. e curves 





have radii varying from 4 chains to as little as 2 chains, the 
maximum super-elevation of the exterior rail on curves of 
the latter radius being 2}in. for a speed of eight miles per 
hour. The line is at present laid with rails weighing 30 |b. 
per yard, and in lengths of 18 ft. and 21 ft., these rails bemg 
supported by cast-iron chairs, secured by 4$in. spikes to 
larch sleepers, , The joint chairs weigh 13 Ib., and the inter- 
mediate chairs 10]b. each, and the sleepers are 4 ft. 6 in. 
long, and average 10in. wide by 5in. deep under the joints 
of the rails, om 9in; by 44im. clsewhere:* The sleepers on 
each side of the joints ‘are placed’ 1'ftiGin. dpart, and they 
are 2 ft. 8in. in the intermediate spaces;''Thé railway passes 
through two tunnels, one of these being 60 yards long, 
through hard shale, and the other 730 yards long, throug 
syenite ‘rock sufficiently solid to require no lining. Amongst 
the other works on the line are .seventeen under and five 
over bridges, the latter being for foot-passengers only, and, 
besides these, there are numerous stone viaducts over valleys. 
Most of the smaller openings are spanned by heavy slabs of 
slate. 

As the slate quarries are situated at different elevations, the 
slates are first brought down the quarry inclines to the rail- 
way, and the trucks are then made up into trains which are 
allowed to run down to Portmadoe by the force of gravity, 
and in charge of brakesmen. These trains consist of from 
fifty to sixty trucks each. Up to the year 1863 the return 
trains, consisting either of empty trucks or of trucks contain- 
ing coals, goods, or materials for the quarries and neighbour- 
hood were drawn up by horses which were conveyed to Port- 
madoc in the down trains. Eventually, however, the traffic 
increased so much that it became advisable to substitute 
steam for horse power, and after considerable discussion as to 
the possibility of successfully employing locomotives on a 
line of such narrow gauge, Mr. England was employed under 
Mr. Spooner, the seeretary and engineer to the company, to 
design and construct an engine suitable for working the 
traffic. The result was the placing on the line, in 1863, of 
two engines on the plans which we now illustrate, and these 
engines were found to perform their duties so efficiently, that 
they have since been supplemented by two others of the same 
construction. 

As will be seen from our engravings, the engines have two 
pairs of coupled wheels, these wheels being 2 ft. in diameter, 
and being placed under the barrel of the boiler at a distance 
apart of 5 ft. from centre to centre. The cylinders, which 
are outside, are 8 in. in diameter, with 12 in. stroke, and the 
connecting-rods take hold of crank-pins in the hind pair of 
driving wheels. The frames are inside, and the two steam 
chests of the cylinders meet under the smokebox, and are 
bolted together, a plan which greatly stiffens the front end of 
the engine. The boiler, which is worked at the high pressure 





of 200 lb. per square inch, contains 140 brass tubes, 1} in. in 
diameter outside, and 7 ft. 8 in. long, these giving an external 
surface of 355 square feet, making, with a firebox surface of 
22 square feet, a total heating surface of 377 square feet. The 
| firegrate has an area of 4 square feet. The link motion is of 
| Allan’s straight-link kind, arranged as shown in the sections. 
| The feed water is carried in a-saddle tank covering the top 
‘and sides of the boiler, this tank being capable of contain- 
ing 414 gallons. The boiler is fed by a pair of Giffard’s 
| injectors. The small quantity of coal required by each engine 
is carried on a four-wheeled truck attached to it, the truck 
serving as a tender. The heaviest of the engines weighs 
about 73 tons in working order, and their cost was about 9007. 
each. 
The designing of an efficient and, comparatively speaking, 











“tate the conveyance of coals and other heavy articles to | powerful engine to work on a line laid to such a narrow gauge 
“the several slate and other quarries and mines in the said | as 2 ft. presents considerable difficulty, and Mr. England 
“ distriet, and the conveyance of the slate, copper, and other | deserves much credit for the manner in which he has accom- 
“ ores, and other productions of) the said slate and other fg the task in the case of the engines we have described. 
“ quarries and thines, and of the surrounding country, to the | Mr. England has had great experience in the construction 
“ seaside ;” and that it should be, in other respects “a work | and working of small locomotives, and when, in 1862, parlia- 
of great public utility.”,, Amongst other restrictions imposed | mentary powers were being attempted to be obtained to allow 
upon the compen it;was determined that all the steam- | of the Festiniog line being widenened to 4 ft. 84 in. gauge, 
engines employed on the line should consume their own | he strongly recommended in his evidence before the com- 
smoke; that no lands taken or used for the purposes speci- | mittee that such engines should be adopted on the 2 ft. gauge. 
fied in the company’s Act were to exceed four yards in width, | This was in opposition to the opinion of the late Mr. Robert 
except where it was necessary for carriages or wagons to | Stephenson, who, writing to Mr. Spooner, the secretary of the 








“turn, remain, or pass each other,” or where buildings, 
wharves, goods stations, embankments, or cuttings had 9s 
erected or constructed ; and that no work or building was to 
exceed 60 yards in width at any place, except on commons or 
waste lands, or by consent of owners. The company was also 
not to occupy more than was absolutely necessary of the 


company, onthe practicability of using locomotives on so narrow 

| a gauge, had said, ‘ The thing is impossible.” The widening of 

| the line was strongly opposed by Mr. Spooner, and eventually 

the Bill was thrown out, and powers granted to the company 
to work the 2 ft. gauge line with locomotives. 

Mr. England, when applied to to design the engines, gua- 


Traeth Mawr embankment, near Portmadoc; the gauge of | ranteed that they should take a load of 25 tons gross over the 


rails on that embankment was not to exceed 3 ft.; the surface 
of the embankment was not to be disturbed more than 1 ft. ; 
and the ordinary traffic upon it was not to be interrupted. 


| up by each engine in regular work on the ascen 


line at the speed of ten miles per hour ; but their actual per- 
formance has greatly exceeded this. The —— taken 
g journey, 
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at a speed of from ten to fifteen miles per hour, is 50 tons } 
this including the weights of the carriages and trucks, but 

exclusive of the engine and tender. They work five trains | 
per day each way, and it is stated by Captain Tyler, Se) 
Government inspector, in his paper on the Festiniog Railway, 
read before the Institution of Civil Engineers, that, “ in fact, | 
“the actual performance of the engines, exclusive of con- | 
“ siderable shunting, is to convey daily on the up journey to | 
“ Portmadoc, along the Traeth Mawr embankment, average | 
“ loads of 260 tons of slate, all the empty slate trucks from | 
* Portmadoc, 50 tons of goods, and 100 passengers, besides | 
** parcels, at an expenditure of 17 ewt. of coal for two engines, | 
“ or about 0.76 lb. per ton per mile, the average ascending | 
“ gradient for 12} miles being 1 in 92, and there being a level | 
“ portion for about three-quarters of a mile near Portmadoc.” | 
In designing these engines, the centre of gravity has been | 
kept as low as possible, and, netulthetending their short 

wheel-base, not one has ever run off the rails during the four 
years they have been at work. 

During the autumn of 1864 the company carried passen- 
gers experimentally without charge, and at the commence- 
ment of 1865 the line was regularly opened for passenger 
traffic. In the ascending journey from Portmadoc the trains 
were made up with the goods wagons next the engine and 
tender, the passenger carriages being placed between the 

wagons and the empty slatewagons. In descending, 
the empty goods wagons, together with the loaded slate 
wagons, are sent down first in a train by themselves, then 
follows the engine-tender first, and finally the passenger car- 
riages are sent down detached from the engine, and at some 
little distance behind the latter. The passenger carriages 
are preceded by a brake van, with a guard standing ona 
platiorm outside it, and the speed is limited to about six 
miles per hour in passing round the sharpest curves, and 
to about ten miles per hour at other parts of the line. 

The passenger-carriages are 10 ft. long by 6 ft. 3in. high, 
and are 6 ft. 6in. high above the rails in the centre. Each 
carriage is carried on four wheels 1 ft. 6in. in diameter, the 
axles being placed 4 ft. apart from centre to centre. There 
is a longitudinal partition down the centre of each carriage, 
and the >a sit back to back, soas to avoid overhang- 
ing weight as much as possible. Each iage will con- 
vey ten passengers, and the classes do not differ from each 
other, except in the character of their fittings. They are 
provided with central buffers and couplings, and their cost 
1s 100/. each for the second and third class carriages, and 
120/. each for the first-class carriages. 

The preliminary expenses incurred in adapting the Fes- 
tiniog line for being worked by locomotive engines were con- 
siderable ; but the change has been a great success, the saving 
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effected by the substitution of steam for horse traction being 
stated by Mr. Spooner to amount to about 22 per cent. 
conclusion, we should state that the engravings of the loco- 
motive which accompany the present notice have been pre- 
pared from tracings with which we have been kindly sup- 
plied by Messrs. G. England and Co., and for much of the 
information concerning the line itself we are indebted to 
Captain Tyler’s paper, to which we have already referred. 








Forricn SreAM Suiprinc.—The new French steam line 
between Marseilles and La Plata has made a beginning. The 
first vessel of the line, the Bourgogne, arrived recently at Buenos 
Ayres. It is proposed to commence running next month a line 
of Spanish steamers, which are intended to place the ports of 
Barcelona, Marseilles, and Genoa in regular relation with the 
Levant, and especially with the island of Cyprus. Many new 
steam lines havé been started lately. 
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ELECTRICITY AT THE PARIS 
EXHIBITION. 


Siemens.—In the annals of the applied sciences there 
is no name either on the Continent or in England that is 
associated with so many various and opposite inven- 
tions as that of Siemens. In metallurgy, mechanics, 
heat, light, and electricity, it stands in the foremost 
rank. On the present occasion, we have nothing to 
do with his new steel process, his regenerative furnace, 
his parabolic governor, e¢ hoc genus omne, but simply 
to review his electrical exhibits at the Paris Exhibition. 
The firm of Messrs. Siemens is almost cosmopolitan. 
The parent establishment for telegraphic apparatus— 
that of Messrs. Siemens and Halske—is at Berlin ; their 
branches have settled on the Thames and the Neva; 
their products are to be seen upon the banks of the 
Indus, the Nile, the Orange River, the Amazon, the 
Euphrates, and nearly every other stream mentioned 
in history or geography. The firm established in 
England is that of Siemens Brothers, and their manu- 
factury for electrical apparatus is at Charlton, near 
Woolwich; the head of this firm is C. W. Siemens, 
F.R.S. Their stall in Paris contains unquestionably 
the finest display of telegraphic apparatus in the whole 
building, and they most souavally were awarded a 
gold medal. 

In our previous notice of iron poles we omitted to 
mention Messrs. Siemens’s latest form of their tubular 
iron telegraph-post. Iron is not used’ in Europe be- 
cause wood Is sufficiently abundant and more econo- 
mical, but in hot countries decay is so rapid even with 
the hardest and best wood that iron has become almost 
imperative. Many forms have been used, and Mr. 
Siemens himself has tried several before he produced 
the light and elegant post which we illustrate. Each 
post consists of 

1. A dished or buckled foot-plate of wrought iron, 
which is attached by means of four bolts to 

2. A cast-iron tube forming the lower portion of the 
post, and terminating in a socket to receive 

3. A conical wrough-tiron welded tube fastened in 
the socket by means of a liquid sulphur-iron cement. 


Fic.1. 
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The post, as illustrated, stands 16 ft. above ground, 
and weighs about 1} ewt., or half the weight of an 
ordinary wooden pole of the same height. They have 
a very smart and light appearance when erected, and 
they are fixed with marvellous celerity. They are 
peculiarly adapted for transport, and many of them 
are now being sent out to Abyssinia to maintain per- 
manent telegraphic communication with the expedition 
that is being sent into the interior. It is rather an 
interesting fact, and one illustrative of the diffi- 
culties of maintaining telegraphic communication in 

erfect order in half-civilised countries, that Messrs. 
Menens have recently been perforating the buckled 
plates that form the feet of the poles, because it 
was found that the natives dug them up to use them 
as kettles to boil their rice and perform other domestic 
culinary operations. 

Their insulators were described and illustrated 
in onr review of that branch of telegraphy. It is 
their instrument department that now comes im- 
mediately under review. There are three striking 
points evidenced in their iustrnments that singularise 
this firm at once from all other makers: 

1st. The admirable compactness of all the recording 
instruments and their accessories—relays, keys, com- 
mutators, &c.—everything being arranged on a solid 





bold. mahogany board with connecting wires pro- 
tected and hidden, but easily manipulated. 

2nd. The massiveness and solidity of the working 
parts, and yet the perfect finish and admirable relative 
proportions of every—the most delicate—adjustment. 

3rd. The artistic appearance of the arrangements, 
and the fine colour of the lacquering. 

We have here complete sets of their submarine re- 
cording instruments, which were used upon the Red 
Sea cable, and are now used upon the Malta and Alex- 
andria and Persian Gulf cables; their direct-working, 
ink-recording instrument, both polarised and non- 
polarised; their magneto-induction keys, which dis- 
pense entirely with the use of batteries; and their 
world-famed polarised relay, which is unquestionably 
the most valuable and serviceable instrument of its kind 
ever invented. There are, also, alphabetical dial instru- 
ments for private and military use, constructed on 
their well-known models—portable and non-portable 
—and a remarkably simple portable sounder for mili- 
tary purposes, to enable the operator to read by ear 
instead of by eye. There are, also, lightning-dis- 
chargers, telegraph-cables, batteries, alarums, clocks, 
&c. ll these are well known, and offer no particular 
points of novelty for illustration; but amongst the 
apparatus exhibited for testing, and more exact pur- 
poses—Bridge’s, Wippe’s, and Galvanometers—there is 
one that merits particular attention for its novelty and 
oe utility, viz. the Resistance-measurer, which is 

ased upon a simple differential method, and super- 
sedes the use of resistance coils. 
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Two small bobbins, A and B, one containing in its 
circuit the unknown resistance, X, the other a con- 
stant resistance, R, are connected parallely, so as to 
have an opposite action upon a magnetic needle, N S, 
which is suspended by a cocoon fibre between them. 
These two coils partially neutralise one another in 
their action upon the needle, and it is evident that, by 
altering the distances of one or both, they may be made 
to balance each other entirely. 

This is done by moving horizontally the two bob- 
bins which are fixed both on the same slide, C D, i.e., 
so as to alter their relative distances from the magnetic 
needle, 

For instance, if the unknown resistance, X, in- 
creases, then to re-establish balance, the slide on which 
the bobbins are fixed has to be moved in such a direc- 
tion as to make the distance between the needle and 
the coil, B, which contains the increasing resistance, 
smaller, and consequently the distance of the other 
bobbin and needle larger. 

Thus the unknown resistance, X, may be ex- 


pressed by 
x=s(F ) x Const., 


where @ and D are the respective distances of the two 
coils from the needle, and fa function, complicated 
in its mathematical form as long as the distances d and 
D are not very great in comparison with the dimensions 
of the coils and needles, but is, however, easily to be 
found empirically by experiment. Equal differences 
of resistances do not. correspond to equal movements 
of the two bobbins, and it would, by directly moving 
the slide of the respective bobbins, require either a 
table which gives for every distance the corresponding 
resistance, or a formula by which the unknown resist- 
ance may be calculated if the distance at which 
balance is established is found by experiment. But 
both these ways are not convenient in practice, and 
for this reason the slide is not moved directly, but 
pressed by a spring against a curve, E F, such that 
when the curve is moved equal distances in a direc- 
tion at right angles to the slide, by means of a rack 
and pinion, the slide on the two bobbins are moving 
unequal distances, so as to fulfil the equation, 


A=/f (<) x Const. 


at each distance. 
This arrangement makes it possible to read off the 


| resistances directly, on an engraved scale, without hav- 





ing. any calculation whatever. The limits between 
which such an instrument measures resistances de- 
pends on the resistances of the two bobbins, and 
their minimum and maximum distances from the 
needle. The one at the Paris Exhibition measures 
distances between 0 and 15,000 Siemens Brothers’ 
units. 

This instrument promises to be a very valuable 
addition to the apparatus of the non-mathematical and 
not-deeply-read electrician. Any man of the most 
ordi intelligence can adjust a needle to zero, and 
read off the graduations of a scale. The sine gal- 
vanometer requires calculation, and the differential 
galvanometer and bridge require various resistance- 
coils which are often very variable and very expensive. 
This new resistance-measurer avoids both, and, 
moreover, should be cheap, from the comparative sim- 
plicity of its construction, and it is said to be capable 
of employment by an unskilled operator with as 
much exactness as Wheatstone’s bridge itself. It can 
also be adjusted to either Ohms or mercury units, so as 
to avoid the present troublesome calculations required 
through the use of different units by different en- 
gineers. It fully maintains thegreat inventive skill 
of the house of Siemens, who have certainly led 
the way to the present exact method of measurement 
in all branches of electrical knowledge, both practical 
and theoretical. Messrs. Siemens and Halske have 
also a magnificently fitted-up stall in the Prussian de- 
partment, where they exhibit a large array of apparatus, 

rincipally upon the same models as those in the Eng- 
ish department—as regards instruments. They ex- 
hibit Siemens’s new electro-magnetic machine, which, 
however, has been rather thrown into the shade of 
late by more recent improvements, although the secret 
of the success of all these wonderful machines— 
Wyld’s, Wheatstone’s, and Ladd’s—lies in the pecu- 
liar longitudinally wound armature which is Siemens’s. 
The Berlin firm also exhibit a capital type-setter, or 
machine for setting up messages in metal types bear- 
ing the Morse characters; but it does not seem to 
have come into general favour. Altogether, Messrs. 
Siemens’s exhibits put those of every other country 
completely in the shade, and they deservedly maintain 
the position they have made—that of being the first 
electrical manufacturers and engineers in the world. 








CLIMBING BY RAILWAY. 

Ir appears extraordinary that engineers seeking to 
climb steeper and proven gradients—alread ooniinn 
up lin 12 by locomotives, and asking themselves 
whether an all-coupled engine, by itself, would really 
manage to just get up 1 in 4 by its own adhesion— 
never appear to have thought that as much power is 
generated by gravity in going down these slopes as is 
expended in overcoming gravity in going up. Any 
means that will utilise the gravity of a train on a de- 
scending incline will solve the problem of working a 
train up the same incline, and so far from being limited 
to a rise of 1 in 12 we may have a rise of } in 0, or, in 
other words, work up and down vertically, which 
would more than meet the case of Chimborazo or the 
Matterhorn itself—and, seriously, there is no knowing 
where engineers will be climbing to next. An ordinary 
locomotive will take care of itself very well on any 

radient less steep than 1 in 20, performing more or 
ess work according as the gradient is flatter or not. 
But for much steeper inclines there is no reason why 
we should always design them just as if all the trains 
were to go up and none were ever coming down again. 
Yet this is what the Mont Cenis Railway engineers 
have done. Every time Mr. Fell’s 16 ton engine and 
a train of 24 tons goes over the mountain, in either 
direction, 80,000 foot-tons of available power are ab- 
solutely thrown away, taking the total descent as 
2000 feet. Nearly as much power is thus lost as is 
required to get the train up to the summit. 

On the inclined planes sometimes employed about 
collieries and ironstone mines, the loaded wagons, in 
going down, are made to draw the empty wagons 
coming up. ‘This plan, however, involves the use of 
ropes, and it is obvious that it is only applicable where 
the preponderating traffic is all downward, and where 
trains are always ready, at the same moment, to move 
in both directions. It applies only to planes inclined 
in one direction, or, if in both, where the loads are 
made up at the summit ; and it is clear that, except it 
were supplemented with a system of separate engine 
power, this system would be wholly inapplicable for 
working a varying passenger traffic over the Mont 
Cenis, and in any case it would almost certainly involve 
considerable detentions, inasmuch as passengers could 
only go up at the precise moment when other pas- 
sengers were going down. It would, of course, in- 
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volve a double line of way, whereas the present zig- 
zag line over the mountain is single. 

What is wauted is a single-line system, whereby 
one train, going down at one hour, or one day, may 
store up its gravitating power to be used the next 
hour, or even the next day, to help another train up. 
As a mechanical problem, and this is one of very great 
interest and importance, there are, perhaps, two or 
three ways of working this out. We may conceive a 
rope system, in which the descending trains are made 
to pump water into an accumulator, the water pressure 
thus stored up in which is to be made available for 
taking up a train in the opposite direction, on the 
same line, at any time afterwards. This plan would 
involve, however, very considerable losses from fric- 
tion, and the rope system is always objectionable. In 
case of a sufficient supply of water at the summit of 
the incline, the descending trains might be made to 
carry down a certain weight of water in tanks, say 10 
or even 20 tons (2240 to 4480 gallons), to assist in 
pumping up a sufficient force for taking up other 
trains, not thus loaded, in the opposite direction. 

There is another system, preferable, we think, to 
this. This is that of a pneumatic tube, not upon Mr. 
Rammell’s plan, but one, nevertheless, in which the 
train goes through the tube. Rails could be laid, and 
an ordinar zailway train (without the engine) could 
be run tuto a 10 ft. or 11 ft. tube, and a pressure of 
but 1 lb. per square inch—not much greater than that 
corresponding to the difference between a very low 
and a very high barometer—would give a tractive 
force of 5 tons in the 10 ft., and 6 tons in the 11 ft. 
tube. This would take 20 tons easily up a slope of 
1 in 4 to 1 in 5, and it is to be borne in mind that. no 
locomotive is to be taken up. The air, under pressure, 
would not be blown directly from the engine into the 
tube, for in that case no advantage could be taken 
of it in descending. It would be accumulated in an 
air-holder, or accumulator, like a gasholder, and having 
a capacity somewhat greater than that of the tube 
itself. For every mile of a 10 ft. tube, the air-accu- 
mulator would require to have about 400,000 cubic 
feet capacity, corresponding to a gasholder of very 
moderate s‘ze, the larzest gasholders having a capacity 
of 2,500,000 eubie feet. The air-accumulator would 
require, however, to be of considerable strength, and 
to be loaded with considerable dead weight, to be 
worked at a pressure of even 1 1b. per square inch. 
If 120 ft. in diameter, it should weigh, loaded, about 
725 tons, merely in order to keep it down, in its tank, 
against this pressure, and the difference of level of the 
water, ou the two sides of the “seal,” would be 
2 ft. 4in. This air-holder would be placed at the foot 
of the incline, and filled, at the outset, by a blowing 
engine of moderate size, and this would be afterwards 
employed in supplying the waste of air in working. 
The air-holder would empty itself, or nearly so, in 
sending a train up, and would be nearly filled again by 
the air forced in by a train of the same or of rather 
greater weight coming down, the difference of quan- 
tity of compressed air being supplied from the biow- 
ing engine. The principle and its great advantage will 
be seen and understood without difficulty. It requires 
a cerfain amount of detail in working out, but this 
presents no difficulty, and may be designed with cer- 
tainty, and even with ease. The train would be run 
into the tube, leaving the locomotive behind, and tiie 
doors of the tube would be shut, A piston truck, 
nearly but not quite fitting the tube, would be placed 
in advance of the train, or perhaps two, one in front 
and one behind. The compressed air would then be 
let on through a valve whose opening would just suffice 
to send the train up at the proper speed. The upper 
end of the tube would be always open, unless a narrow 
summit had to be passed, and a descent made on the 
opposite side. In the latter case, a short piece of level 
line would be introduced at the summit, and, on reach- 
ing it, the pressure in the up tube would be let off into 
the down tube, thus placing the train in equilibrium, 
and storing up a certain amount of air in the down 
tube to check the train in the beginning of its descent. 
In the case of a plane rising merely trom a low level 
to a table-land above, like those up the sierras in 
Brazil, or up the ghauts in India, the upper end of the 
tube would be always open. The carriages would 
require to be lighted in passing up or down the tube, 
but the ventilation would be perfect, the motion 
delightfully uniform, and nothing could possibly be 
safer. We have, ourselves, been through Mr. Ram- 


mell’s little tubes, one of them equal in area only to a 
33 in. and the other to a 54 in. main, and the motion, 
despite the small wheels of the trucks and the absence 
of springs, is like sailing, and the ventilation is very 
good, 





Upon the plan we propose trains might be worked 
up any incline, however steep, or even be lifted verti- 
cally, in perfect safety, and with the utmost steadiness 
and comfort. 


SCOTCH BLAST FURNACES. 

TuERs are at the present time three distinct schools 
of iron-smelters in existence in this country. Their 
systems and practice have grown up and established 
themselves according to the natural conditions provided 
in each special locality for the supply of raw materials, 
and according to the nature and quality of these latter. 
The distinctive features in the natural conditions of 
each of these three schools may be expressed in the 
following combinations : viz., rich ores and dear fuel, 
poor ores and cheap fuel, and rich ores and cheap fuel ; 
the fourth and only remaining variation, viz., poor ore 
and dear fuel, has, from an obvious reason, never 
found favour with commercial ironmasters. The com- 
bination of rich ore and dear fuel we find in the hema- 
tite district of Ulverstone and Barrow-in-Furness, and 
we have made our readers acquainted with the system 
of working adopted in some of the ironworks in that 
locality. ‘The second combination, viz., poor ore and 
cheap fuel, is the characteristic of the Cleveland dis- 
trict, and it is there where the science and skill of 
engineers and managers of blast furnaces have done 
most to compensate for comparatively unfavourable 
primary conditions, and where the practice of iron- 
smelting may be said to stand at the height of its 
present scientific development. Of the ironworks of 
the Cleveland district, too, we have given numerous 
and complete descriptions in our columns. We now 
come to the third school of ironmasters, the oldest and 
most favourably situated with regard to natural facili- 
ties, viz., cheap coal and rich ore. The proper repre- 
sentatives of this group are the ironmasters of Scot- 
land, with their blast furnaces placed at the mouths 
of the pits, which provide both ore and fuel at the 
same time; the former being the richest iron ore 
known in practice, and the latter being furnished at a 
very small cost. 

The Scotch blast furnaces work with raw coal and 
with calcined blackband ore; they range between 40 
and 60f:. in height, and have a weekly production of 
between 150 and 200 tons per furnace. The calcined 
ore contains from 60 to 79 per cent. of iron, and is 
reduced at a comparatively low temperature; the iron, 
too, containing about 0.5 per cent. of phosphorus, melts 
at a very low heat, and maintains a high degree 
of fluidity down to the point of its solidification. All 
these conditions are favourable to smelting at a low 
temperature, and induce the employment of raw coal 
instead of coke. In the manuer in which coal is used 
in the Seotch blast furnaces, its effect is due only to 
the coke contained in it, the volatile components of 
the coal being entirely useless, as they are allowed to 
escape at the top of the furnace. The process of 
coking or distillation of the coal which goes on in the 
highest part of the furnace, moreover, consumes a 
certain amount of heat, and reduces the temperature 
of the furnace itself. The appearance of the flame at 
the top of the furnace gives no correct indication of 
the real temperature existing in the upper zone of 
materials, since the gases are ignited when they come 
in contact with the outer atmosphere, and after their 
having left the furnace itself. The quantity of coal 
charged into the furnace, independent of any further 
quantity used for heating the blast and firing the 
boilers, is rarely less than 50 ewt. per ton of iron 
made, and it occasionally exceeds that proportion. 
Estimating tle coke contained in this coal at 60 per 
cent., we find the consumption of fuel in the furnace 
equivalent to 30 cwt. of coke per ton of iron. Inthe 
Cleveland district, 18 ewt. and even 17 ewt. of coke 
wiil produce a ton of iron, this consumption including 
all the fuel required for the hot blast and boilers, 
which are fired by the waste gases. It appears, there- 
fore, that independent of the waste of the gaseous 
components of the coal, the Scotch furnaces consume 
a quantity of fuel per ton of iron made fully twice as 
great as that required iu the furnaces of the Cleve- 
land district. In such a comparison, a further allow- 
ance should be made for the difference in quantities of 
raw materials passed through tie furnace in making 
a ton of iron. In Cleveland, upwards of 4 tons of 
raw materials are charged into the furnace along with 
the fuel, while in Scotland the average is only two 
tons of ore and limestone ; and occasionally—as, for 
instance, at the Gartsherrie works—less than that 
quantity is employed per ton of pig iron. With re- 
gard to economy of fuel, it is obvious, therefore, that 
there is room for great andimportant improvements in 
the blast furnace practice of Scotland. ‘The second 











point for consideration in the working of a blast fur- 
nace is quantity of production.’ In this respect, we 
find the Scotch furnaces averaging about 200 tons per 
week, and a very considerable number of them come 
far below this average. 

For judging correctly on this point, we must com- 
pare the Scotch furnaces with those of the hematite 
district, where the ore employed, although not quite 
so rich as the blackband, comes sufficiently near the 
latter in its percentage of iron, Here again we find 
that at Barrow the production of each furnace amounts 
nearly to 500 tons per week, or more than double that 
of the largest Scotch furnaces, and room for improve- 
ment on this head seems to be clearly visible in the 
practice of the latter. Attempts have been made to 
increase the production by building higher furnaces. 
There are, for instance, two furnaces of 60 ft. in height 
at work at Gartsherrie; but the results obtained with 
these are not favourable. Their make is not materially 
greater, and the proportion of fuel no better than that 
of the lower furnaces, while, on the other hand, they 
are troublesome in “ working.” ‘The term “ working” 
applies to a peculiarity of Scotch blast-furnace prac- 
tice not known, to any similar extent, in other dis- 
tricts. 1t appears that the materials, arriving in front 
of the tuyeres, do not sufficiently support themselves 
in the boshes to keep the hearth clear from solid mat- 
ter, and that the latter, falling down in detached pieces 
or lumps, must be cleared out of the hearth, and ra‘sed 
up above the tuyeres by hand-labour. This operation 
requires constaut attention and care, several men being 
employed at each furnace for “ working”’ it by means 
of large wrought-iron bars inserted through the cinder- 
hole, or in other suitable positions below the tuyeres. 
This fact clearly shows that the burden of the blast- 
furnaces now in use is already greater than they are 
capable of carrying, and this is corroborated by the 
fact that this “ working” may be lessened, or almost 
dispensed with, by reducing the quantity of make. It 
is obvious, therefore, that an increase in height of a 
furnace under such circumstances will not afford any 
advantage; it appears equally obvious, however, that 
the shape of the existing Scotch furnaces at the boshes, 
and, perhaps, throughout the whole body, must be at 
fault, and not well suited to the nature of the materials 
smelted in them. It would be difficult to say, a priori, 
in what particular manner the shape of these furnaces 
could be improved; but it seems likely that the shape 
of boshes adopted by Mr. Addenbrooke, in his new blast 
furnaces in Staffordshire, would be very suitable for 
Scotland. 

Mr. Addenbrooke brings down the lines of his fur- 
nace «lmost parallel to a very low point, and then 
draws them in quickly towards the hearth, so as to 
form a kind of resting-point or abutment above the 
tuyeres, upon which a kind of dome is formed by the 
solid material, this carrying the burden of the super- 
incumbent mass. Mr. Addenbrooke’s furnaces are said 
to work very well, and the same form has been 
adopted by Mr. D. Adamson in his new blast-furnaces 
in North Lincolnshire, with a very complete success 
as to the mode of working and of supporting the 
burden. With an improved capability of carrying the 
burden, there can be no doubt that the rate of produe- 
tion of the furnaces in Scotch ironworks could be in- 
creased by increasing the height of furnace and the 
pressure of blast, but there is very little reason for 
supposing that such an improvement would at the 
same time cause a great and important economy of 
fuel. The process of distillation of cual, and each of 
the different successive stages of smelting, would 
take place the same as at present, only occupying 
larger spaces or zones in the furnace, which would 
be passed through at a greater speed, and would, 
therefore, occupy the same total length of time as they 
do at present. There would be the same waste of 
gaseous products, the same reduction of temperature 
in the upper strata, and only some minor advantage 
might arise from the greater heat maintained in the 
lower portion of the furnace in consequence of the 
greater intensity and speed of combustion under a 
greater pressure of blast. ‘The proper and main road 
ior improvement in the blast-furnace practice of Scot- 
land, and one which, in all probability, will have to 
be taken before long, is the utilisation of the waste 
gases. It is a moderate estimate to say that a Scotch 
furnace sends twice as much unconsumed fuel up into 
the air as is consumed within it for useful purposes. 
We do not venture now to predict in what precise 
form or manner this utilisation of the volatile com- 
ponents of the coal may tuke place at some future 
period; but any mode of effecting this important 
object will be beneficial and conducive to a great 
saving of fuel. The simple expedient of closing the 
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top of the furnace, and drawing off the gases for 
firing boilers aud stoves, is of course that which will 
immediately recommend itself. it has the advantage 
of being sufficiently tried and proved successful by 
the practice of the majority of ironworks all over the 
world. ‘There can be no doubt that the growing com- 
petition of the Cleveland district will before long bring 
the Scotch ironmasiers: down from their preseut 
aristocratic habits to a rational economy of fuel, an 
economy by whicl the ironmasters themselves will be 
the greatest gainers. 








THE COATBRIDGE TIN-PLATE WORKS. 


Tue manufacture of tin plates is a speciality con- 
fined to a very limited number of districts, owing to 
the great amount of experience and skill which. it 
requires for being worked to commercial advantage, 
and also owing to the fact that it requires raw mate- 
rials of a special quality not easily obtained every- 
where. The raw material for the tin-plate manufac- 
turer is iron scrap or charcoal pig iron, The former 
material, which in this country is mostly scrap from 
coke iron, is. worked up with coke, and am, the 
inferior kinds of tin plates, which are sold as second 
and third qualities, at a price averaging about 4s. per 
ewt. below that of the first-class or charcval tin plates. 
These latter are made from charcoal iron, and with the 
use of charcoal in their complete manufacture. ‘They 
are superior in pliability and ductility to the coke 
plates, and they therefore stand a much larger amount 
of wear. The tin-plate works at Coatbridge, near 
Glasgow, were established only a few years ago. ‘They 
are now in the hands of a limited-liability company, 
viz., The Coatbridge Tin Plate Company (Limited), 
aud are in very successful operation, both with regard 
to quality of production and commercial results. ‘The 
possibility of making good tin plates from Scotch 
scrap iron was very much doubted at an earlier period ; 
but the working of this establishment has sufficiently 
proved the very good quality of Scotch serap. Tie sera 
iron is welded and hammered up into blooms, which 
are afterwards rolled out to a small thickness. After 
that, the plates so produced are doubled up and passed 
through the rolls, and this process is repeated until 
the sheets pass the rolls in bundles of eight plates or 
more. The plates forming one pile are separated by 
hand, as they are caused to adhere to each other by 
the layers of scale or oxide pressed in between their 
surfaces. After this, the coating of scale is removed from 
the metallic suriaces by a pickle or bath of sul- 
phuric acid, and an annealing process follows this 
removal of the outer scale. The plates are in- 
closed in square cast-iron boxes for the purpose of 
preventing the access of the atmosphere and further 
oxidation during the annealing process; still this pre- 
caution does not preventa slight coating of oxide from 
appearing on the surface of each plate, this coating 
giving it a dull appearance. ach plate is then singly 
cerry between a pair of chilled rolls with very fine 

right surfaces, and these rolls produce a smooth 
surface, which is once more cleaned by dipping into 
diluted sulphuric acid. ‘Ihe operation of tinning, 
which follows immediately afterwards, consists in 
simply dipping the plate vertically into a vessel con- 
taining molten tin. ‘The plate itself is not heated, and 
the operation of dipping is very short. It is im- 
mediately followed . an immersion of the plate in 
melted tallow for allowing the surplus tin to drop off, 
and some ingenious arrangements and much manual 
dexterity are employed for removing the last particles 
of surplus tin from the edges and sides of each plate. 
The tallow is ultimately removed by passing each plate 
through a heap of waste from flour mills, which, when 
saturated with greasy matter, is employed for feeding 
cattle. The trade in tin plates we understand to be 
brisk at present; at least, there have been some con- 
siderable sales made by the Coatbridge works to the 
furnishers of provisions for the Abyssinian expedition. 








New Docks ar Betrast.—Yesterday the Lord Lieutenant 
of Ireland opened, with a formal ceremonial, a new dock at 
Belfast. This dock consists of a large basin 700ft. long by 
700 ft. wide, called the Abercorn Basin, in which is a new 
graving dock, to be entitled the Hamilton Dock, 450 ft. long by 
80 ft. wide at the coping and 50 ft. at the bottom. The whole 
surface is covered with a layer of concrete 2 ft. thick, which is 
overlaid with Dungannon sandstone 4ft. deep. It is built-in 
the most substantial manner, and is provided with the most im- 
ee arrangements. Outside the busin is a sill, which is 
inely grooved with granite from Castlewellan, county Down, 
the material which is used in the Albert memorial in Hyde Park. 
The work being constructed chiefly of materials procured in the 
neighbourhood of Belfast, and by local workmen, has been a 
source of profitable employment. 





TRIALS OF REAPING-MACHINES IN 
SCOTLAND: 

For the last few weeks, competitions and friendly trials of 
reaping-machines have been the order of the day in Scotland. 
On Tuesday of last week, there was a competition at Auch- 
terellon, in connexion with the recent show of the Royal 
Northern Agricultural Society. Much interest was mani- 
fested in the display, as farmers are year by year getting 
more anxious about the rapid reaping of their crops.during 
good weather. . Premiums were offered by the Society, and 
eleven reaping hi tered for them, in addition to four 
extra machines which were simply entered for exhibition. 
The machines were set to work in a twenty-acre field of oats 
after turnips, and. afterwards tested’ in a field of oats after 
lea, where the crop;was strong and much laid and twisted. 
Altogether the machines did their work well, and the results 
of the trial were very satisfactory. The judges, including 
two Aberdeen engineers, gave the following awards, after 
very careful and anxious consideration : 





Two-horse Manual Delivery Reaping-Machines. 


Exhibitors. Makers. Awards. 
Cardno & Darling, Aber- ( Brigham & Bickarton, } } .; p,; 
deen .. ee vee Berwick-on-Tweed . THAR. 


Harper & Co.,. Aberdeen . a Mibtloon, Stine 2nd do. 


A. Spence, Aberdeen ... Walter Wood, London 3rd do. 


One-horse Manual Delivery Reaping-Machines. 
B. Reid & Co., Aberdeen Samuelson & Co. .. Ist Prize. 


Harper & Co. ol ; i ruil . sg i 2nd. do. 
A. Spence Walter Wood... 3rd do. 


Two-horse Self-Delivery Reaping-Machines. 

Cardno & Darling . Brigham & Bickerton. 1st Prize. 

B. Reid & Co. . é reer & Co. ? 2nd do. 

emp, Murray, and? 

Harper & Co. sco MOT» 008} 0a doy 

Extra Machines, not in Competition. 

A two-horse self-delivery reaping-maghine, exhibited by Mr. 
Murray, Banff—Hornsby and Son, Grantham, makers— 
highly commended. 

A two-horse manual-delivery reaping-machine — exhibited 
by Messrs. Simpson and Co., Peterhead—Mr. Jack, May- 
bole, Ayrshire, maker—commended. 

A two-horse 11 owing and reaping machine, manual delivery— 
Brigiam and Bickerton, makers—ecommended. 

After the trial of the reaping-machines, a double-furrow 
plough invented and patented by Mr. Pirie, of Kenmundy, 
Longside, which was simply entered for exhibition, was set 
to work on account of the great interest with regard to it. 
The main purpose of its inventor is to accomplish double the 
work of the ordinary plough with little extra draught on the 
horses. It was tried both on lea and stubble, and elicited 
high commendation. The dynamometer showed the draught 
to be 6} cwts. on Mr. Pirie’s plough, as against 33 cwts. on an 
ordinary plough. On the farm of Overfield, near Whitting- 
ham, Haddingtonshire, two reaping-machines of very dis- 
similar construction were, on Thursday last, put in friendly 
rivalry, and were both thoroughly tested in presence of a 
number of the agriculturists of East Lothian, a country 
famous in the annals of agriculture for its high farming. 
One of the machines was from Mr. M‘Cormick, of American 
celebrity, and the other from Messrs. G. and W. Porteous, 
Haddington. The American, or larger implement, was ex- 
hibited t, Mr. Griffin, the agent. Since its introduction 
into East Lothian, this machine has undergone great im- 
provement. It is on the side-sheaf delivery principle, the 
raking being performed by means of an eccentric, which tilts 
the grain over the side of the platform clear of the path of 
the horses. When first brought out it hada huge lumbering 
appearance, and left the sheaf of a straggling character, but 
these drawbacks have now been almost wholly removed. The 
machine is reduced in size, is compact and tidy-looking, and 
its draught has been greatly lightened. The mechanism for 
delivering the grain has also been so much improved, that the 
sheaf is thrown off with a neatness and compactness that all 
but rivals that of the best hand-raking. Still, the large size 
of the machine, its great liability to derangement from the 
complexity of its parts, and its greater cost, are important 
drawbacks, which would militate against its extensive intro- 
duction, were they not counterbalanced by the great saving 
of labour which it is capable of effecting, and its ability to 
cut without requiring the immediate presence of a band of 
lifters out of the horses’ way. The cutting performed by the 
M‘Cormick machine on Thursday last was extremely well 
done ; indeed, where the lie of the grain favoured the action 
of the knives, nothing could have been better, and the sheav- 
ing was fully superior to any that is usually seen at competi- 
tions of side-deliverers. 

The machine of the Messrs. Porteous is a much lighter im- 
plement than the M’Cormick, weighing probably not more 
than 6 ewt., with a very moderate draught on the horses. 
As a two-horse back-deliverer, cutting to a full average 
breadth, it is decidedly one of the lightest and neatest reaping 
machines yet brought into the harvest-field. The great 
object of the makers has been to combine the greatest possible 
lightness of draught with the most effective cutting, and the 
utmost possible strength to resist tear and wear. Simplicity 
of motive power and a minimum amount of friction have 
been pron sare and so far as Thursday’s results may be taken 
as a criterion, the machine quite realised eve thing that the 
makers could reasonably have anticipated. e cutting was 
unexceptionable, close, regular, and casy, and the rapid 
movement of the knives enabled the horses to move with a 
steady space without requiring extra speed to be put on them. 
This machine will not readily be surpassed as a throughly 
handy reaper, able for its work, light of draught, and yet 
strong enough to resist all the rough tear and wear of the 
harvest-field. The trial was made in a field partly barley and 
partly wheat. The crops were not heavy, but stood well up, 
and furnished a a fair test for machine-reaping. 

Mr. Howard, of Bedford, when recently in America, 








thought very light of the performance of a self-delivery 
sheaf-reaper he had seen there. One of these he exhibited at 
the Agricultural Exhibition at Billancourt where it was tried, 
but the performance did not come up to expectation. During 
the harvest in England this year there were good opportunities 
for testing the working of the machine. 

Several alterations having been made on it, and the various 
parts being adjusted to the kind of crops in Scotland, the 
eminent Bedford firm thought they were justified in sending 
the machine north, as'a considerable improvement on any 
hitherto in use. - It was tried on Wednesday last on the farm 
of Mr. P. McLagan, M.P., Pumpherstone, Linlithgowshire. 
After going two rounds, the iron bearing which supports the 
revolving rake gave way. The machine was repaired, and 
work recommenced. on Thursday on a crop of oats, after 
pasture, fully ripe, and considerably laid, though only slightly 
twisted. So far as the trial went, it could not be said that 
the work done was in any manner better than has often been 
effected by several of the many self-delivery sheaving-ma- 
chines, neither did the method of working or the general 
appearance of the machine give much promise of its ulti- 
mately becoming superior in the harvest-field to Samuelson’s 
reaper, which in certain respects it resembles. Motion is 
communicated from two small-diameter wheels to a knife- 
bar with fingers very much the same as the newer reapers. 
There is a circular platform on which a raking apparatus 
works, consisting of four arms, on two of which thare isa 
rake, and on each of the others a gatherer, too short even to 
reach the lying corn. The motion is successfully conveyed to 
the rake by means of chains, and the universal-motion joint 
in which they start works very pagpeaes. 0 The whole ma- 
chine weighs about 10 ewt., and is por ap well put to- 
gether. So far, however, as the marsh rake goes as an im- 
provement, there is little to recommend it ; and in regard to 
the cutting apparatus, there is nothing new in it by which 
laid crops can be more readily taken up. 

So far, then, a complete reaping-machine is yet to be made. 
Taking both cutting and laying into consideration, no reap- 
ing-machine recently brought into notice seems much superior 
to the driginal one invented by the Rev. Patrick Bell, now 
some forty years ago; and it would therefore seem that his 
invention had much more completeness in it than many 
people out of Scotland are willing to admit. 








THE MERRYFLAT BRICKWORKS, GLASGOW. 
(From ouR OWN CORRESPONDENT.) 

TuEsE works, established by a private company about 
three years ago, although as yet of moderate extent and pro- 
ductive power, deserve some notice on account of their being 
the first attempt made in Scotland to carry on brick-making 
by modern and improved machinery and plant. The machi- 
nery employed for making bricks from dry clay is that of 
Messrs. Platt Brothers and Co., of Oldham, of which we 
have given a description and drawings on pages 195, 197, 
and 198 of our third volume. The plant is intended to con- 
sist of a pair of these machines, each capable, when fully 
employed, of producing 20,000 bricks per day, but at present 
there is only one machine erected. Another machine for 
making bricks from wet clay is also employed at these 
works, the clay being supplied from an adjoining field, and 
being very often so wet, through atmospheric influence, that 
the drying process is discarded with, and the wet-clay 
machine is supplied with this material. For burning the 
bricks, one of Hoffman’s patent kilns has been just completed 
and set to work. It is a circular kiln, 100 ft. in diameter at 
its base, and divided into twelve compartments, each capable 
of holding 10,000 bricks. These compartments are charged 
in rotation, one compartment per day, and the circle is com- 
pleted once ony fortnight, giving a daily production of 
10,000 bricks. The fuel used is coal-slack ground to dust by 
one of the clay-preparing machines, an operation which is 
performed very quickly and at small cost, and which affords 
the advantage of a very uniform and suitable quality of fuel. 
The kiln was built from bricks made at these works and burnt 
in open kilns, as is still the case with a portion of the present 
production, which exceeds the capability of the new kiln. 
‘The lining between the outer and inner walls of t e kilns 
has been made of calcined iron ore of inferior quality, which, 
with a very low price, combined the advantage of being a 
very bad conductor of heat, and entirely free from moisture 
after its calcination. The top of the kiln is to be covered by 
a roof, and will form a very convenient drying-shed for the 
bricks. The managing partner of this concern, to whom the 
introduction of this modern plant seems to be due, is Mr. W. 
R. Watson, of Glasgow. 








Tue Metric System.—We believe it to be now we!) nigh 
hopeless ever to expect the introduction of the decimal or me ric 
system into English workshops. A new objection has been 
found, which, we believe, las been discovered solely by the suga- 
cious editor of The Engineer. ‘It would,” he says, in a foot- 
note to a really able and excellent letter ;with which he has 
been favoured by an intelligent correspondent, “enormously 
depreciate the value of existing drawings and patterns”! Good 
gracious | who else could have foreseen this? Would it not also 
depreciate the value of existing land, of existing railways, of 
existing Consols, and of certain existing journalists? We had 
always supposed that a full-size drawing or a pattern was of a 
constant size, whether measured by a 2 ft. rule or by a métre, 
the difference being one nut of magnitude, but of numeration. 
As for drawings to a reduced scale, and which are commonly 
figured, it would not be difficult to affix figures, in red, giving 
the dimensions in métres and millimétres. Drawings supplied 
to us for our own draughtsmen and engravers are occasionally 
marked in this way, and in feet and inches as well. Indeed, the 
decimal system has been already introduced into English work- 
shops, among them Mr. Whitworth’s, Messrs. Sharp, Stewart, 
and Co.'s, and those of the Midland Railway Company at Derby. 
It will, we have no doubt, be further introduced, and that with- 
cut any enormous depreciation of the value of existing drawings 
or patterns. 
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MALLET MIRUM IN MODUM. 

Tose who, more than two years ago, on the occa- 
sion of the discussion, at the Institution of Civil Engi- 
neers, on Captain Tyler’s paper on the Festiniog Rail- 
way, heard a certain sage propound the novel “law,” 
that the cost of making a railway, the weight of its 
rolling stock, and the cost of working it, were, by a 
& pliysical necessity, as the cube of the width of the 
gauge, thought him a little inadvertent, or, possibly, a 
“wee @aft:” But he reasserted his wonderful law on 
a subséqtent evening, and, we have every reason to 
belle afterwards revised the proofs of what he had 

id, knowing that. it. would be read and challenged by 
the-entire profession, and knowing that copies of all 

and discussions were sent to the engineering 
pteéss to be used in any way, short of actual republica- 
tion, that editors might deem best. This gentleman, 
who, by. the way, schemed the monster mortars at 
Woolwich, about which there was some hitch, and who, 
according to a remark once made in Parliament by 
Lord Palmerston, was “a high authority upon earth- 
quakes,””and who, in fact, is an oracular authority 
upon, everything, said, respecting the 2 ft. gauge : 

“ Reverting now to the purely physical considerations, it 
appeared to him, as a physical necessity, that not only the 
original cost of ¢wo similar lines differing in gauge, but also 
the cost of working them, would approach the ratio of the 
cube of the length ofvaxle, or, what was the same, of the 
breadth of gauge. little consideration would show that, 
however startling, this proposition, without having any pre- 
tensions to be a mathematical truth, was nevertheless approxi- 
mately true; As an illustration of this, if the axle of a 
carriage, as a cylindrical shaft, exposed to cross strains, were 
taken, it would not admit of dispute, that for equal strength, 
on different gauges, the diameter must vary as the cube of the 
length, or of the gauge; therefore the weight of the axles 
would be in that Yatio, and so must be that of the wheels to 
carry them. Then as. to the carriages; as it was equally un- 
deniable that the weights of any similar structures whatever 
varied as the cubes: of their homologous dimensions, so the 
weight of the earriages would be as the cubes of the gauge, if 
the carriages were of equal lateral strength; and the axles 
and wheels must be proportionate to carry this load. In a 
word, all the roiling stock: would be increased in something 
like the ratio of the eube of the gauge. If this were so, it 
followed that the permanent way itself must be increased in 
& proportionate ratio to bear that load; and if it were true 
that the cost of haulage was a function of the weight drawn, 
it equally followed that the rolling: éxpenses, or those for 
working the line of road, would be about in proportion to this 
increased weight of rolling. stock also. He wished to guard 
against being mistaken as now speaking mathematically, or 
as using the cube as a precise expression of the relation ; his 
intention was mérely to illustrate thé proposition which he 
deemed generally true—that not’ only the first cost of con- 
struction; but also the expéme of workipg-railways, increased 
with the width ofi the gauge, but. ’in agreatly higher ratio ; 
or, in other ;words, that in proportion as the gauge was re- 
duced, boéth the first cost and the worling expenses would be 
diipé=nshed.” 


“ What, but the desire to;hear himself talk, could 
have prompted dicta lke this? In the first place, it 
“yeild admit of dispute” that for equal strength the 
diameter. of an axle must vary as the cube of its length, 
preven as its length simply. If the diameter varied 
as the cube of the lengih, then would one axle, twice 
as long as. another, require to have eight times its 
diameter, and consequently 64 times its cross sectional 
area, and consequeutly again 128 times its total 
weight; so that if an axle for the ordinary gauge 
weighed 4cwt., it would need to weigh about 25 ons 
on.a gauge of twice that width! We must suppose, 
however, from the context, that Mr. Mallet meant 
that. the diameter would vary as the length simply. 
Here, too, he was equally wrong, and it but shows 
the charity with which such statements may be received 
at the Institution that no one gave him a lesson which 
every draughtsman of millwork, or any one having any- 
thing to do with designing shafting, ought to know. 
The transverse strength of shafting, railway axles, &c., 
is as the cube of their didmeter, aud inversely as their 
length. , In other words, if, for the same transverse 
strain, one axle, being twice as long as another, was 
made elso of twice the. aiameter, it would have, not 
the same strength, as Mr. Mallet would make out, but 
Jour times the strength, aud it would be, therefore, 
needlessly strong. To double the distance between 
the supports of an axle of a given diameter would 
diminish its transverse strength by one-half; but this 
loss would be restored by increasing its diameter 
slightly more ‘than one-fourth, 1.26* being twice 1°. 
This would increase the cross section 1.5876 times, 
or as 1,267 as compared with 1’, and tlie weight of the 
whole axle would: be increased exaetly in proportion to 
the increased length multiplied by 1.5876. 

So we have got Mr. Mallet out of his cubes into 
& more simple ratio. We have said nothing about 
torsion, for with the same length and force this 
varies not inversely asthe cube, but inversely as the 


fourth power of the diameter, and hence the increase 
of diameter, that would resist the. same transverse 
strain in the longer shaft would much more than 
suffice to resist the same torsion. But Mr. Mallet, 
even if he admits what he will find himself compelled 
to admit if he ever speaks again upon this —— 
will still maintain that the weight of everything about 
the carriage: must increase at least directly as the 
gauge. “ For,” he says, “the weight of the wheels 
“ must be as the weight of the axles, in order that the 
“ wheels may, eatry. the axles!” Well, done, more 
Hibernico Mrx Maliet! True, the wheels do carry 
the axles, but thavis not quite all that they have to 
earry, and ifthe length of an axle be doubled, and its 
weizht, for the same strength, increased from, say, 
4 ewt. to 12.7 ewt. (instead of 25 fous, as Mr. Mallet 
would make it), less than half a hundredweight extra 
in the pair of wheels will more than suflice to carry 
this shght extra load. But here Mr. Mallet soars 
away into the remotest realms of imayination and ir- 
relevancy. “ Then as to the carriages!” Just so, we 
eame near forgetting them altogether, inasmuch as 
their weight bears no necessary relation to the width 
of gauge, since within limits they need be no wider on 
one gauge than on another; they need be no longer, 
and certainly no higher. ‘It was equally undeniable 








“that the weights of any similar structures whatever 
“vary as the cubes of their homologous dimensions, so 
“the weights of the ‘carriages will be as the cubes 
“of the gauge;” and so, in this case, Mr. Mallet 
should have added, would their cubie capacity. But 
why increase this or their weights at all? Perhaps 
this omniscient authority will kindly tell us. But if 
the weight of the carriages did increase as the cube of 
the increased gauge, what would become of the axles ? 
We have to go baek to them. . Where the 4 ewt. axle 
of the ordinary gauge is doubled iu length, and there- 
by, upon Mr. Mallet’s calculation, to be made to weigh 
either 25 tons or 32 ewt., whichever he prefers, it is 
still to be of but the same strength os the ordinary 
4ewt.axle. But we are now putting upon it a carriage 
of eight times the former weight, and here again we 
require eight times as much absolute strength in the 
axie. Clearly it must be made to weigh either 
6,553,600 tons or 12 tons 16 ewt., according to which 
rule Mr. Mallet intends to abide !* 

Need we wonder that one speaker pointed out to 
Mr. Mallet that the Great Western engines, upon his 
calculations, would weigh at least 343 tons; or that 
another speaker said that, to maintain the extremely 
narrow-gauge doctrine, was to say that Pickfords 
could better carry on their traffic in costermongers’ 
carts than in their present vans ? 

Mr. Mallet, the author of these “ haevers,” is under- 
stood to be one of the conductors of Zhe Engineer. 





ENGINEERS FOR INDIA. 

Ws have so often written under a title somewhat 
similar to that given to the present article that it might 
almost be feared lest it should share the same fate as 
did the ery of “ wolf” in the fable. This paper, how- 
ever, has now attained a position peculiar to itself in 
this country as the representative of engineers and 
engineering works in the East Indies. We have pur- 
posely given all our support and encouragement to 
the Inuian civil engineering service, whilst other 
journals have not ceased te cry it down, acting as we 
have done upon the convictions that abuse is not argu- 
ment, and therefore but little calculated to attain its 
end, and that it was only necessary that the civil ele- 
ment should be largely increased in the Public Works 
Department, in order that its civil members might ob- 
tain simple justice, and a position and emoluments 
more nearly equal to those enjoyed by the military 
members of the establishment. uring the present 
dearth of omnes in this country, it would be 
worse than folly to try and prevent young men from 
earning an honest livelihood in an honourable service 
by endeavouring to depreciate the value of that 
service. If the pay under Government be smaller 
than is given to engineers by other employers, it must 
not be forgotten that the former service is sure and 


* The 25-ton axle (eight times the diameter of the ordinary 
axle) would, according to Mr. Mallet’s rule, be only strong 
enough to carry the ordinary load. On the wider gauge, 
however, the load would be eight times as’ great, and to carr 
this load the axle would have to be increased in seength 
eight-fold. As Mr. Mallet states that tHe strength of the 
axle increases only as the cube of the diameter, tho axle re- 
quired for the wider gauge would have a diameter equal to 
that of the 26-ton a multiplied by 83, or 512. The sec- 
tional area and consequently the weight of this axle would 
be 5122, or 262,144 times that of the 25-ton axle, its weight 
thus being 6,553,600 tons! or say about 170 ft. in diameter! 


be 





continuous, whilst the latter is at best uncertain. As 
an instance of this fact we may mention a circum- 
stance which has recently come to our notice. A 
young engineer, in the service of the Bombay Govern- 
ment, who had obtained his appointment at one of the 
annual competitive examinations in this country, 
thinking to better his position, accepted an offer of 
employment under one of the reclamation companies 
that were started during the great speculation mania 
that occurred at Bombay a few years since. He 
managed to get free of his agreement with the Govern- 
ment, and entered upon his new appointment with in- 
creased salary, and, of course, a feeling of contempt 
for the service he had just left. A very short time 
afterwards came that fearful crash which brought ruin 
to so many families in Bombay; the reclamation 
works were necessarily stopped for want of funds, and 
our young friend was thrown again upon his own re- 
sources to seek employment elsewhere, and, perhaps, 
to begin life anew. Feign would he have returned to 
that service which he had but a short time previously 
thrown up, for, as he thought, something better, but he 
could not; the masters he had slighted cared not for 
the services of one who had already shown that he 
was prepared to leave them on the first offer of what 
appeared to be “something better.” So our young 
engineer returned to England, only to find a similar 
stagnation of enterprise here, and to regret the hasty 
step which he had taken. 

This is no fanciful picture, but a true and correct 
statement of facts. fideed, we could give the name 
of the young man, but that were unnecessary. 

Notwithstanding that twenty-four engineers were 
sent to India in July last, it has now been determined 
by the Indian Government to olfer twenty-five more 
appointments for competition, at an examination to be 
held at the India Office in December next, and this, as 
stated in the advertisements, will not interfere with 
the examination to be held in the following July. Fifty 
appointments have thus been offered, in the Public 
Works Department in India, in the course of twelve 
montlis ; and if this rate be continued—and, considering 
the present want of engineers there for irrigation, in 
addition to other Government works, there seems to 
be little doubt that it must be continued—the depart- 
ment will soon possess such a proportion of civil 
members as shall enable them to represent their 
griev:nces to Government, if, as a body, they have 
any, in a manner that cannot fail to command respect ; 
if, however, the complaints of which we so often hear 
are in fact merely the results of unrewarded or 
rather, perhaps, we should say justly rewarded want 
of merit, the case is entirely ditlerent, and each 
one must be content to bear his own individual 
lot. One thing we must admit, and that is, that 
the pay is too small on first entering the service : 
let it be but raised to 300 rupees a month, and we 
firmly believe that tne result will prove equally bene- 
ficial to the service and to the Government. There is 
also another want from which the department at pre- 
sent suffers, and that is an absence of any recognised 
status in society for its members. The remedy of this 
evil rests, we believe, very much with the members 
themselves, but a great boon would be conferred on 
them if the Government would but lay’ down some 
order of precedence to be observed when civil engi- 
neers, civilians, and military officers came together, 
allowing them to rank in some certain order with the 
others, according to their position in the Public 
Works Department. But one of the chief wants of 
the department in India is, as we have before pointed 
out, some association of its members to form out 
there a Society of Engineers, or to establish an insti- 
tution on the basis of the Institution of Civil Engi- 
neers, in Great George-street. It is now some months 
since we first threw out suggestions of this nature, 
and find that it has, to a certain extent, been taken 
up in India, in a manner which has led to a pro- 
posal to form a “ Bombay Association of Engineers.” 
Perhaps, considering the extent of India and the dis- 
tance between the capitals of the three Presidencies, 
it would be better that each Presidency should have 
a separate association of its own; but much mutual 
seek would be obtained by the establishment of a 
certain connexion amongst them all, so that by regular 
intercommunication the knowledge and experiences of 
each institution would be so far communicated to the 
others. Governed by similar rules, and all having one 
and the same object in view, we shall hail with plea- 
sure and satisfaction the news of the successful 
establishment of the “Bombay Association of Engi- 
neers,” and hope soon to see such an excellent example 
followed by the establishment of similar institutions 
in each of the sister Presidencies, 
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THE HIGHLAND RAILWAY BRIDGES. 

WE continue our illustrations of the bridges of the 
Highland ‘Railway as designed by the engineer, Mr. 
Jose; h Mitchell. That on page 321 is the Spey viaduct, 
witha principal spau of 230 ft., theone, by the way, upon 
which an extended correspondence arose, not long after 
the construction of the plate-girders, between. Cap- 
tain Tyler, of the Board of ‘rade, and Mr, Fairbairn, 
the constructor. Although the girders were of, the 
full strength corresponding to Mr. Fairbairn’s prac- 
tice, Captain Tyler took exceptions to them, and they 
were strengthened to meet his views, .N6 question can 
be raised as to their sufficient’ strength now. ‘The 
engraving on page 320 represents the Killicrankie 
viaduct, fully described in Mr. Mitchell’s paper, which 
we printed in EnGingegrine of September 13th.. We 
have engraved a series of views of the bridges upon this 
line, not because of any special peculiarities of their 
mechanical structure, But maiuly on account of the 
fine character of the abutments and approaches; in 
short, the artistic qualities of their general design. 
For variety and originality, for pleasing outline and 
detail, and for their dignity and their. harmony with 
the associations of the district traversed by the line, 
these bridges are admirable works in every respect. 
They have.an artistic as distinguished from their 
merely material character, whith is but seldom repre- 
sented in the works of our railway’ engineers, and they 
are, notwithstanding, economical structures. They 
are well worthy ‘the examination of the profession, 
and they will especially provoke a comparison with 
the hideous erections. iyhich \have been carried out in 
some parts of the metropolis, aud which outrage every 
principle of taste and ‘every artistic aspiration of our 
time. We could especially wish thatMr. Mitchell 
had been the erigineer of the Charing Cross and the 
London, Chatham, and Dover Railways, 








BARON REDESDALE, 

Tue controversy between Lord Redesdale and Mr. 
Brassey, Mr. Bidder, and Mr. Robert Sinclair has brought 
into painful prominence the hasty inductions and trea- 
cherous tempér of the noble cliairman of committees in 
the House of Lords. The merits’ of the whole case may 
be even bettér gathered from the carefully written 
and dispassionate letters of ‘*M.” in our’$wn columns 
of September 20 ahd 27, than from'the correspondence 
in the Zimes. Lord Redesdale had accused the Great 
Eastern directors of swindling, Mr. Brassey of jobbing, 
and, by implication, Mr. Sinclair of dishonest conduct, 
upon alleged grounds which are now too well known to 
require repetition, alihough those who are still unac- 
quainted with the case will find it fully stated in 
“M.’s” letter of a fortnight ago. Lord Redesdale 
has been compelled, publicly, to own that all his 
assumptions as to personal character were erroneous, 
although he has done so witha bad grace, and has in- 
voived himself in actions for slander brought against 
him by both Mr. Bidder and Mr. Sinclair; None who 
have followed the correspondence can have failed to 
observe how completely Mr. Brassey has maintained 
the position of a high-minded, honourable: gentleman, 
capable of forgiving, while demolishing,:the attack so 
inconsiderately made upon him. 

Gentlemen of our profession can hardly feel them- 
selves safe, after this, in giving evidence im Lord Kedes- 
dale’s committees, and it remains to be seen whether 
the peers of Great Britain will continue to allow one 
of their body, who has so sadly yet clearly convicted 
himself of intemperate behaviour, to retain the impor- 
tant post which “ now occupies. | 
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NEWSPAPER POSTAGE ‘TO AMERICA. 

Heretorore, all newspapers, of whatever weight, 
have been posted to the Giited States for one penny 
each, two cents, equal to another penny, having been 
also collected there upon, delivéty. By the recent 
postal convention between. ihe’ British and American 
Governments, the postage, twopeuce, must now be 
wholly prepaid on this side, and papers weighing over 
4 oz., as ENGINEERING does, must pay twopence extra 
for each additional 4 oz.) of fraction thereof. In many 
cases this would carry the postage of our paper 
to 6d., and in‘all cases to 4d., and, except to those who 
have paid for ENGINERRING in advance, we must now 
discontinue sending’ it, and request our American 
subscribers (in arrears) to obtain it from. our sole 
American agent, D. Van Nostrand, 192, Broadway, 
New York, who is also authorised to ‘receive the 
amounts due from them for subscriptions. : Mr. Van 
Nostrand’s weekly parcel of EnGIneErtne’ ‘is, we 
believe, now the largest of any English paper sent to 
America, with the exception only of the Zimes,:the 
Illustrated London News, Punch, and the Cosmopolitan. 
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THE SWEDISH XV-INCH GUNBOATS. 


Ws some time ago mentioned in this journal that Captain 
John Ericsson had designed for use on the coast of Sweden 
some gunboats presenting many peculiarities of construction 
and arrangement, one of the chief of these being that their 
machinery was planned so that they could be propelled by 
either steam or manual power. Not content with designin 
a om has had one of them built 
at New Yor! ‘dhe intends i 
careers 
some particulars. ve" tt 
The hull, which is 85 ft long, 18 ft. beam, and 7 ft. deep, 
resembles * that of an ee with: midship 
section and: fair. lines. ;The dike ‘the bl decom 
posed of plate-iron, eurved upwert ‘in. the’ middle, and 
rivetted water-tight! to. the. sides of ‘the! latter.’ ‘Thus 
the hull «is, dn” fit,’ close water-tight .box,* which 
may, if necessary) be wibmerged. On 
water-tight bots: pldeed'"a raft formed of sold’ timber, 
108 ft. long, 20) ft wide, and of about 2: ft. mean depth, 
rao at« the: ends) like: the monitors, the. forward ernd 

i 


ting it as‘a model to 
ernment: Of this: boat we propose giving 


g protectod by 6-in:) thick’ side armour, ‘The: raft 
projects 9 teh * the hull» at) each end: "The stern 
projection, ‘as’iw'the monitors; has been introduced for the 
purpose of giving” i 


waste een to the rudder and pro- 
peller; whilst ‘that at the of the Swedish I oye be- 
side protecting. thé anchor} as in the Passaic of moni- 
tors, serves an adiitiondb’and very ex pigs purpose, viz., 
that of protecting a #thall paddle-wheel or “ training-wheel,” 
by means of which the vessel is turned on her centre. The 
turret, supported by the raft to which it is firmly bolted, is 
placed -a little forward of the midship section. 

When the vessel is fully equi ped for service, the raft is 
submerged, all but 9 in., at midships, thus offering a com- 
plete protection to the hull, rudder, propeller, and training 
wheel. The turret is stationary, it being intended that the 
boat should fight bow on, and, consequently, in order to ex- 
pose the smallest possible surface to the opponent's fire, the 
turrets are made oval, the dimensions being 12 ft. wide by 
19 ft. in line of the keel. The pilot-house, containing the 
steering-gear, is cylindrical, and placed on the top of the 
turret, as in the monitors; but the gunboat turret being 
stationary, its pilot-house, though placed in the line of the 
keel, does not occupy \thé ‘centre. It is placed aft of the 
latter, thus affordingample space for the hatches by which 
the turret and'‘hull are entered. The port is only wide enough 
to admit the muadle of the 15 in. gun, and sufficiently high 
for ten degrees elevation. It is closed by a massive wrought- 
iron port-stopper, as in the monitors; but, in addition to this 
expedient for closing the! port against the enemy’s fire, a 
contrivance of a less massive character is adopted for closing 
the port against the:sea. The turret is plated with 7 in. 
armour, and it will ¢ontain one 15 in. gun of the American 
pattern, this gun being, however, east in Sweden, of Swedish 
iron. 

As the turret is fixed, the pointing of the gun has to be 
effected by moving the boat itself; and to give the necessar. 
handiness, the latter is fitted with a balanced rudder, and wit: 
a peculiar arrangement called a “training-wheel.” This 
“training-wheel ” consists of a paddle-wheel placed, with its 
axis parallel to the keel, in a kind of well about 4 ft. square 
formed through the overhanging portion of the raft at the 
bow of the vessel. shaft,.on which this wheel is placed 
passes through a stuffing-box into the interior of the vessel, 
and is provided with gearing so that it can be worked by 
manual power. As the axis of the wheel is above the water- 
line, the ‘action of the wheel, when caused to revolve, is to 
move the head of the vessel laterally, and, from experiments 
which have been made on a raft of the same size as the gun- 
boat, it appears that the contrivance answers its purpose well. 
As the wheel may under some circumstances be wholly sub- 
merged, the floats are fitted with feathering gear, which 
causes them to pass edgeways through the water during’ the 
upper half of their revolution, and’ the immersion of the 
had will thus but little affect its action. > 

The machinery for the boat has been constructed at the Dela- 
meter Ironworks, New York, and atrial of it was made about 
three weeks ago, the “manual engine” being worked by some of 
the crew of the Swedish man-of-war Norrkoping, which vessel 
is to convey the gunboat to Sweden. The steam machinery 


the stern of the vessel, this boiler having agsteam cylinder on 
each side of it. By these cylinders is driven,a shaft extend- 
ing across the back of boiler, and from''this shaft the 
motion is communicated to the screw-shaft by bevel gearing 
proportioned so that the propeller makes ‘two revolutions to 
one of the engines. The bearings of the serew-shaft’ are 
fitted with a number of steel rollers, and an arrangement of 
steel rollers is also employed to receive thé thrust. A fly- 
wheel is provided to help the machinery over the dead points 
when it is being driven by hand power. The propeller is 6 ft. 
in diameter, and is entirely of wrought iron, the boss with 
the curved flanges for supporting the blades being shaped 
out of the solid. . The blades are made of the famous ‘* Wash- 
ington” iron; they are #im. thick at the boss, and taper to 
in. thick at the circumference. 

When the vessel has to be propelled by manual power, the 
connecting-rods of the engines, are disconnected from the 
crank-pins, and the latter are coupled to rods which lead for- 
ward to a series of vertical levers worked by the men. The 
levers are hinged at their lower ends to the floor of the vessel, 
and at their upper ends they each carry a cross handle, which 
can be taken fold of by four men pipers tn airs opposite 
each other, The stroke of the handle endo: tua is 32 in., 
this stroke being twice as long as that of the steam-engines. 
There are six levers placed in two rows, one row. for each 
crank, and each lever is, as we have said, manned, by four 
men. It is*intended that the. levers should be worked at 


36 strokes per minute, this. speed, of working was 
easily, maintained dardy “the reat, 06 wh De, re- 
ferred... This trial den SF an hoyr contini and it was 

iction ; ing applied to 
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top” of. this | articl 


consists of'a boiler 6 ft. by 8ft. by 5 ft. 6in. high, placed néar, 





trial of the boat afloat will, no doubt, be made before it leaves 
New York, and we hope then to say more about it. In the 
mean time we may mention that Captain Ericsson’s object in 
fitting these boats with the machinery which we have de- 
scribed is to render them to a considerable extent independent 
of a supply of fuel, and thus to adapt them more pertectly for 
the peculiar service for which they are intended—a service for 
which they have been most carefully designed. 








‘s AVELEING’S STEAM ROAD-ROLLER. 

In the éourse'of our article on “Steam Road-rollers,” on 
page 297 of our last number, we — some of the leading 
aoe ofa fine machine of this kind just constructed by 

essrs., Ayeling and Porter, of Rochester, for the borough of 
Liyérpool, and we how publish, on the next page, a perspec- 
tive: view of this.engine. As we stated in our previous 

icle, the machine ‘is really a modification of Messrs. Ave- 
ling’s: well-known. traction-engines, the single cylinder and 
the.driving gear being arranged as in those engines, but the 
construction and. position ot the wheels are altered to suit 
the work, which the road-roller is required to perform. The 
principal dimensions of the machine are as follows : 


ft. in. 
Diameter of cylinder 011 
Stroke hom seo coe 1 2 
Diameter of ‘driving wheels 7 0 
Wi ; nm" oe ese oon 2 SE 
Width from outside to outside of driving 
wheels .., eee ooo eee ws 2 9 
Diameter of leading wheels 5 0 


Width ” ‘a 5 0 


The driving wheels are of cast iron, and they alone weigh 
6 tons each. The leading roller consists of a pair of wheels 
or rollers, each 2ft. Gin. wide, placed close together, these 
wheels revolving independently on their axle to facilitate the 
turning of the engine. This pair of rollers acts upon the 
road as a single roller 5 ft. in width, and smooths that portion 
which would be left untouched by the driving wheels. The 
leading axle is carried by a frame, or turntable, which bears 
against a number of cast-iron spheres, so that it can be 
turned very easily. This turning is effected by steering-gear, 
the arrangement of which can be readily traced out from our 
illustration. By the side of the hand-wheel by which the 
steering-gear is actuated is placed a neatly contrived indi- 
cator, which shows the steersman the precise position occupied 
by the leading rollers. The tank for the feed-water is — 
drical, and is placed directly over the turntable of the lead- 
ing rollers. ‘The total weight of the machine in working 
order is 30 tons, of which 11 tons rests upon the leading and 
19 tons on the driving wheels. 

As we mentioned in our previous article, to which we have 
already referred, some trials of this machine were made in 
Hyde Park last week, and it was found to do its work in a 
thoroughly satisfactory manner. The fact that macadamised 
roads should be compressed by the passage of heavy rollers 
over them before they are opened for traffic is gradually be- 
coming generally acknowledged, and, this being the case, 
there is but little doubt that steam rollers, which can be 
worked at a greatly less cost than those drawn by horses, will 
soon become a necessary adjunct to road-making plant. 








THE FRENCH EXHIBITION. 


M. Eveene Lacrorx, the well-known scientific publisher, 
in Paris, has written us, requesting us to reprint (with cor- 
rections) a letter, which he was last week compelled to ad- 
dress to The Engineer, in consequence of a scandalous state- 
ment contained in a late number of that paper, reflecting 
upon M. Michel Alcan and himself. 

Monstrvur,—On me signale une histoire assez édifiante que 
vous racontez dans vos colonnes, & propos d’un membre du jury 
des récompenses qui aurait’ profité de sa position pour se livrer 
4 un petit trafic & son profit personnel, et qui serait descendu 
au rang de “ Commis Voyageur Colporteur” (Bagman), pour 
imposer aux exposants qu’il était appelé 4 juger |’achat d’un 
exemplaire d’un ouvrage dont ce juré est l’auteur—livre dont 
vous imdiquez méme le prix, cinquante francs. 

Jusqu’ici je n’ai rien & voir dans ce récit que j'ai tout licu 
de croire authentique, mais vous ajoutez, “This gentleman is 
the author—as M. Lacroix, of Paris, well knows, of more than 
one edition of a work upon the textile manufactures.” 

_ dene comprends pas bien J’intention qui a dicté cette 
phrase, et quelques-uns de vos lecteurs ont pensé qu'elle 
pouvait étre préjudiciable pour moi. 

Parmi les membres du jury de la classe dont vous parlez se 
trouve M. Michel Alcan, auteur d’un livre sur les matiéres 
textiles. 

J’ai effectivement trop connu ce monsieur que vous voulez 
bien appeler un gentleman, j'ai eu précisément avec lui un 
procés, et cela & propos d’un livre de 50f.—ouvrage dont je ne 
suis pas l’éditeur, et que, d’aprés moi, il a publié sans en 
avoir le droit, puisque j étais l’éditeur d’une édition antérieure 
non épuisée. 

S’il s’agit de ce livre, et votre article est assez transparent 
pour me le faire croire, je désire que vous sachiez bien que je 
ne suis pour rien dans l’exploitation que vous signalez, ct 
tous ceux qui me connaissent savent que, loin de préter la 
main aux exploitations de ce genre, j’ai toujours refusé, et je 
refuse encore, \’insertion de tout article payé, ou de tout 
article de complaisance, dans mes “ Annales du Génie Civil” 
et dans mes “ Etudes sur |’ Exposition.” 

Il est aussi vrai de dire que, n’étant ni savant, ni professeur 
du Conservatoire, ni membre du jury, je suis foreé d’étre au 
moins quelque chose “ honnéte et impartial.” : 

Il parait d’aprés votre recit qu'il est des auteurs et des édi- 
teurs qui entendent le commerce autrement que moi. Ceci n’est 
pas mon affaire ; mais je désire que vous annonciez 4 voslecteurs 
que je suis complétement étranger & ce que vous qualifiez 
ES little jobbing,’ ce qu’en bon francais nous nommerions 
Wignobles tripotages. 

. wr Eveikne Lacrorx. 
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STEAM ROAD-ROLLER FOR LIVERPOOL. 
CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 
(Hor Description, see the preceding Page.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under 
and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 87, Bedford- 

street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau d ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the Nouveau PorTEFEUILLE DE L’INGENIEUR 
DES CHEMINS DE Fer may be obtained, price 91. 


In consequence of a new postal convention between 
this country and the United States, the postage on each 
copy of this paner to America will, after the present 
week, be 4d. Subscribers who have not already paid in 
advance are therefore requested to obtain the paper 
through our sole American agent, D. Van Nostrand, 
192, Broadway, New York. 


MEETING NEXT WEEK. 

Society or Enaingers.—Monday evening, October 7, 
1867, at half-past seven o'clock. Adjourned discussion on 
Mr. Pendred’s paper on “ Water Tube Boilers,” and, should 
time permit, a paper will be read by Ewing Matheson, 
“ On the Quality of Iron as at present used.” 
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THE PROFESSION AT COURT. 

Bur few in our profession have ever received the 
honour of knighthood. In one or two instances, how- 
ever, this mark of royal distinction has been declined 
by engineers to whom it had been offered, and it 
appears to be the feeling that men distinguished by 
large mental endowments should be superior to a rank 
so liberally conferred upon provincial mayors and 
wealthy city aldermen. The ablest lawyers, however, 
take kindly to this mark of royal favour, and it may 
be almost said to be thrust upon them whenever they 
are raised to the bench, since the public, from imme- 
morial custom, appear to believe that sound judgment 
cannot be given by anybody less than a knight or a 
baronet. If the distinction is intended, however, to 
bear any relation to the value of the services rendered 
by its possessor to the public, none better deserve 
knighthood or a baronetcy than certain of our engi- 
neers, and the honour just conferred upon (now) Sir 
John Brown naturally raises the question as to the 
eps a upon which these dignities are conferred. 

Ve truly think that they are valued even in our pro- 
fession, and that, where offered to gentlemen really 
worthy of them, they would seldom be declined. So 
far as we have heard, the honour conferred upon Sir 
John Brown has given pleasure even to engineers ; not 
that Sir John is himself an engineer, but his pursuits 
are in their nature akin to engineering. None, we 
should say, would have had the distinction withheld ; 
and yet we are unable to say precisely what Sir Jolm 
has done more than other men—albeit that he has done 
well—to deserve it. We do not suppose that he was 
knighted because he has made a fortune, nor because 
he was formerly mayor of Sheffield, for this was some 
few years ago; and, except the Queen had visited 
steelopolis during his mayoralty, there would have been 
no case for knighthood merely because of this civic 
dignity. Nor can it be merely because Sir John has a 
great establishment, for in that case Robert Napier, 
and Titus Salt, and John Platt, and Mr. Houldsworth 
of Manchester, and half-a-dozen other plain gentlemen 
at the head of great works would equally deserve the 
distinction for the same reason. What one man in 
England has so large a business as Mr. Pease, of Dar- 
lington? True, he is of the good old Quaker stock, 
which will have nought to do with the vanities of 
title; but yet what an owner of mining property, 
what a coker of coke, what an ironmaster, manufac- 
turer, and banker is Joseph Pease! It is not either 





because Sir John Brown has made such good armour- 
plates, for so has Charles Cammell, and Samuel Beales, 
and Captain Ford, and William Clay. The Times, the 
other day, made out that rolled armour-plates had 
triumphed completely over hammered plates, and that 
Sir John Brown had been the first to successfully roll 
plates. Indeed, we inadvertently gave an apparent 
assent to this opinion ; but the facts really are that the 
War Office still profess to find no substantial difference 
between good rolled and good hammered plates, and 
that armour-plates were first successfully rolled by 
Mr. Sanderson, at Parkgate. But we will ask no 
further, for we write in no grudging spirit, nor do we 
wish to appear ungracious. 

Sir Hush Myddelton received the honour of knight- 
hood in his double capacity of civil engineer and “ ad- 
venturer,” and, we might add, that of a goldsmith. 
* Auld John Rennie,” the grgat engineer that he was, 
was not knighted; but his son was. Sir Marc Isam- 
bard Brunel had the like honour; but his son, who 
carried out greater and far more useful works, although 
with some extravagance of outlay, died plain Mister 
Brunel. We believe the distinction was offered to 
and declined by both Stephensons ; but Robert sleeps 
proudly in Westminster Abbey, and the greatest rail- 
way company in the world erected a statue to the 
father in its principal station. Sir John Macneill re- 
ceived a knighthood, and so did Sir Macdonald 
Stephenson, and Sir William Cubitt, the railway engi- 
neer (there were two knights of the same name, but 
in no way related to each other) ; and so did Sir Charles 
Fox, in his capacity, however, of contractor for the 
building of the Great Exhibition of 1851, and not as a 
civil engineer. Sir William Armstrong is another 
engineer thus honoured by his Queen, and Sir Peter 
Fairbairn (brother of another Fairbairn even better 
known) was knighted on the occasion of the Queen’s 
visit to Leeds, during his mayoralty. One cannot 
but ask why the like distinction is not offered to those 
who have done even more in our profession and for 
the country than either of these gentlemen knights. 
We would not be presumptuous, but we think we carry 
the whole feeling of the profession with us when we 
say that he who now holds the first position in it, and 
to whose skill London owes that extraordinary wonder 
of our time, the underground railway, well deserves 
the recognition of her Majesty. And there is another 
gentleman, who perhaps stands at the very head of 
mechanical engineering throughout the world—one 
whose engines have given a speed and character to 
the ships of our navy possessed by those of no other 
nation, and who will soon complete the very largest 
and most powerful pair of screw-engines ever made, 
albeit that they are nominally rated as less by 200 
horse power than those of some of our ships pM 
afloat. And there is still another gentleman, who has 
given to the world the grandest discovery ever made 
in iron-making or steel-making—a discovery which is 
likely to yet render malleable iron an obsolete mate- 
rial, and which, in the opinion of that clear-headed 
Frenchman and political economist, Michel Chevalier, 
is worth more than all the gold discovered in Australia 
and California. We are, of course, unable to say 
whether John Fowler, John Penn, and Henry Besse- 
mer, or either of them, would accept a knighthood 
were it offered them; but we are sure that a mark 
of royal distinction thus bestowed would excite no 
jealousy, no surprise; but, on the contrary, that it 
would afford sincere and general satisfaction, and be 
accepted in its real significance, that of a fitting com- 
pliment paid to the whole profession. 








THE AGE OF STEEL. 

THERE is everything to indicate that within a 
moderate period, and possibly within a few years, 
malleable iron will become an obsolete material. 
For every purpose to which it is now applied, steel 
will be yet found to be perfectly adapted, and to pos- 
sess in a far higher degree all those qualities, not only 
of hardness and durability, but of pliability and malle- 
ability also, which now render iron the nobler metal of 
our age. The art of casting steel is now a century 
old—older, indeed, than that of puddling iron—but 
itis only within a few years that those greater improve 
ments which now so clearly indicate the wonderful 
future of steel have been made. No one knew twent 
years ago how to cast a steel ingot of even a hundred- 
weight, whereas it is now practicable to cast one of 
fifty tons, and even larger blocks could be made, if 
wanted. It is but twelve years, this very month, 
since Mr. Bessemer discovered how to make steel, 
cheaply and in large quantities, direct from cast iron, 
and it is hardly six years since it was found that this 
steel could be perfectly adapted to all the requirements 





of railway bars and boiler plates, which, besides having 
hardness and strength, must have toughness as well. 
The art of casting steel to shape, and so as to be 
used without subsequent hammering, is nearly as 
recent, and not only railway wheels, but most com- 
plicated castings, such as locomotive cylinders, are 
now cast in steel. The possibility of giving to steel 
of enormous strength a very high degree of pliability 
is shown by the improved steel wire now made and 
used for steam-ploughing ropes. This has a strength 
of from 160 tons to 175 tons per square inch of actual 
section, 176 No. 14 wires having a total section of 
one square inch, while each wire will bear from 
2000 lb. to 1 ton breaking strain. Yet it will bend 
around a pipe-stem, and the ropes made from these wires 
run readily around 4 ft. or 5 ft. drums, coil perfectly, 
and last for a long time. It is requisite now to obtain 
the same toughness or pliability in large masses of 
steel, and so much has already been done by the use 
of manganese in its combination with iron, and so 
much is believed by the ablest metallurgists to be still 
possible, that it involves no great stretch of con- 
fidence to believe in the early applicability of steel - 
éven to armour-plates, which afford, perhaps, the best 
measure of its strength under impact. And we may 
be sure that the steel which will serve for armour- 
lates will answer every other purpose for which mal- 
leche iron is now used, while it will possess much 
greater absolute strength, and will, there is good 
reason to believe, be actually cheaper in first cost. 








THE GUN AND PLATE QUESTION. 

Every aspect of the broad question of ordnance 
v. armour has changed so rapidly that it requires con- 
stant attention and a good memory even to understand 
its present position. It is almost beyond doubt, also, 
that the question must pass through further and even 
greater changes, some of the elements of which are 
already discernible. No thinking man can approach 
this vast question without feeling more than ever how 
very lately it was when we were first hearing of explo- 
sive shells, rifled ordnance, and armour-plates for ships 
of war, and how very rapidly the whole subject of naval 
warfare has been reduced to a question of mechanical 
engineering. 

A very few years ago, it was considered very doubt- 
ful whether an armour-plate could be made to with- 
stand the fire of the Armstrong 110 pounder, fired 
with 14 lb. of powder. The 4} in. plate was soon 
produced, but it was then a question whether any ship 
could be made to carry it. At last, however, Sir 
John oy en and Mr. Watts gave us the Warrior, 
and what Englishman was there who was not proud 
of that noble vessel, now, alas! known to be a huge 
mistake, one of the weakest and most useless ships of 
our newer navy. We need hardly refer to the rapid 
changes which followed—changes in guns, in pro- 
jectiles, in armour-plates, and in entire ships, nor how 

ajor Palliser, by his one terrible discovery of pointed 
chilled shot, undid an amount of work which it had 
cost us millions to do. 

These changes have brought us the knowledge of 
certain facts, some of which we may summarise here. 
We now know that it is possible to make a target, 
leaving its weight for a moment out of consideration, 
which shall resist any and every ordnance whatever, 
present or prospective, since we know that the re- 
sistance of targets may be infinitely increased. This 
may be done by adding to the number of plates, with 
or without intermediate supports upon Mr, Chalmers’s 
plan, and by providing corresponding backing. That 
a single impenetrable plate may be made we will not 
say, but we now have plates 9 in. thick proved of 
admirable quality, leaving nothing to be desired on 
that score ; we have seen a 15 in. plate, of which there is 
reason for believing the quality to be equally good, and 
it is known to be only a question of size of furnaces 
and mill power to produce still thicker plates. As for 
carrying such heavy armour, we are already building 
the Hercules with no less than 11} in. of total thick- 
ness of iron in the sides of her central battery, and as 
she is but an enlarged copy of the Bellerophon, we know 
already, from the extraordinary success of that vessel, 
that the Hercules will be a buoyant and most 
handy ship. We are to remember that the total 
weight of armonr is exactly as much a question of 
superficial area as of thickness, and that if we can 
diminish the exposed area by, say, one-half, we can 
at once double the thickness of our armour without 
adding in the least to its weight. We know that Mr. 
Reed is seeking, with his usual ability, to lessen the 
exposed surface and to increase the thickness of his 
armour up to absolute impenetrability by any guns yet 
proposed, to say nothing of the guns actually in use ; 
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and we know how Mr. Bourne has shown that monitors 
may carry 2 ft. of solid armour, and twice that thick- 
ness of backing. 

But if we build invulnerable ships, so will other 
nations with whom we may some day be at war, and 
we may be sure that in war we shall not rest content 
with the security of our own ships, if we can find no 
way to send our enemies to the bottom. Naval officers 
and sailors are very bloodthirsty in action, and our 
enemy might as well be in the moon if he is go about, 
like dances, in ships which can neither be boarded, 
nor penetrated, nor sunk. The captains will be calling 
out, by-and-by, for removable armour, so that they may 
hail the enemy with a “ Reef your plates, you beggar, 
and fight !” 

As tlie case now stands, the gun is the weakest 
point in our armoured ships, meaning, of course, 
those of the best type. We must have better guns, 
or anything like real naval warfare will soon become 
an impossibility, greatly, no doubt, to the gratifica- 
tion of the Peace Society, but not to that of hostile 
nations and crews, desirous of cutting each other’s 
throats. Neither our own nor the American gun 
will satisfy the condition, nor any gun upon the 
yrinciple of either. We have already reached the 
fimit of unburstability, in our own 13.3 in., if not in our 
9 in. gun. Neither of them can burn half the powder 
requisite for the work we wish them to do. ‘The 
American 15 in. or even the 20 in. is little better, 
if indeed it be even as good, not because it is of 
cast iron, which will burst all at once when it does 
go, for it could be made also in wrought iron and 
steel. Its fault is that, being a smooth bore, it can 
only fire round shot, and this, whether of cast iron, 
chilled iron or steel, will only penetrate iron when 
fired with very heavy charges, which, again, over- 
strain the gun, so that it becomes no safer or more 
durable than our own. The 15 in.. Rodman pene- 
trated the 8 in. target on Wednesday week, but only 
with 100 lb. of American powder, equal to about 
83 lb. of our own. But so will our 9 in. guns, 
firing Palliser shot, with less than half this charge, 
so that there is no good in employing a 20 ton gun 
to do what can be done with one of 12 tons. For 
propelling a shot of given weight, at a given velocity, 
say a 450 lb. shot at 1500 ft. per second, the large 
smooth bore and round shot has the advantage of a 
larger driving area on the shot for the powder gases 
to act upon, and thus the strain per square inch is 
less. But, for penetration, the round shot is the worst 
possible, and with the same strain per square inch in 
a smaller-bored gun a pointed rifle shot of less weight 
and at less velocity will easily do the same work. 
Can we not have a combination of doth systems? 
—one in which a long pointed rifled shot of chilled 
iron, a shot weighing half a ton or a ton, for that 
matter, shall be impelled by the action of the powder 
gas on a piston or base of twice or even three times 
the diameter of the shot, and presenting, therefore, 
four or nine times its sectional area. Only in this 
way can we hope to obtain low-pressure unburstable 
guns, which shall, nevertheless, fire the very heaviest 
shot of the very best form for penetration, at the 
very highest velocities. 





THE RANSOME STONE PROCESS. 

Autuouen artificial concrete was known to and 
used by the Romans, and long ago by the French 
engineers, its general use in England dates back but 
a comparatively few years. Could we but know the 
cost of the cutting and fixing of natural stone in the 
foundations of the great works of Smeaton’s, Rennie’s, 
Telford’s, and George Stephenson’s time, we believe 
the amount would be startling even to engineers, who 
are generally unmoved by any statement or estimate 
of cost, however great. Speaking seriously, and with 
every regard for strict fact, we believe the former 
ignorance of and subsequent unbelief in concrete, on 
the part of English engineers, have added many mil- 
lions to the cost of our public works. Now, of 
course, we understand its qualities and value, and we 
can hardly use too much of it. We know it to be 
virtually a liquid stone, which we can cast to any 
shape, in any situation, on dry land or under water, 
and to any size, and which will set rapidly, and be- 
come, practically, natural rock, as if moulded by 
nature to the precise requirement under which it is 
employed. We are, and we must own that we are, 
behind the French in many things. Their chemists 
have not been greater than ours. For their Lavoi- 
sier, and a score of less eminent names, we have our 
Dalton, our Davy, and as many others as they. But 
as a people, we English do not reason so rapidly and 
so profitably from induction as they. It occurred 








much earlier to the French mind than to ours that all 
natural stone was concrete, grains of silicious, argil- 
laceous, or calcareous matter, united by a cementing 
substance. ‘Ihe French engineers knew that they 
possessed artificial cements or mortars as tenacious 
as any found in nature, and they saw that with these 
they could make stone iz situ as from a liquid, instead 
of seeking, and hewing, and transporting monoliths at 
and from a distance. For sea-walls and breakwaters, 
engineers now make nothing of 25-ton blocks, this 
being about the minimum weight which will resist, 
unmoved, the fury of an Atlantic storm; and Mr. 
Stoney, of the Ballast Board, Dublin, is contemplating 
the use of single blocks of 300 tons’ weight, a descrip- 
tion of which he will give to the Institution of Engi- 
neers in Ireland, and which we trust to be able to 
reproduce in our own columns. 

As with concrete, so with Mr. Frederick Ransome’s 
wonderful artificial stone, that made by his zew pro- 
cess, patented in April, 1861. Our engineers do not 
yet fully understand its merits, and are losing time, 
and, we might almost say, misapplying money, while 
waiting to learn what they ought to know of it already, 
It does not require a century to test a stone. Chemis- 
try has taught us the exact nature of the atmospheric 
and other agencies which act to destroy it, and how to 
prepare, and concentrate, and apply gmp like 
agencies direct, so as to effect in an hour, or a day, or 
a week, what in the natural course would follow only 
inacentury. We know that the new stone has suc- 
cessfully withstood every test which chemistry has 
suggested as resembling any action of the atmosphere, 
and there is besides a considerable experience with the 
stone, already in practical use in the most exposed 
situations. As for its strength, that is a matter to be 
ascertained by a simple mechanical test, and it is ac- 
cordingly found that even comparatively newly made 
artificial stone is from three to three and a half times 
as strong as Bath stone (see our last volume, p. 672). 

We shall expect, therefore, to hear of the rapidly 
extending use of a stone possessing such extraordinary 
advautages in its manufacture. Mechanical engineers 
everywhere should obtain the materials, and make for 
themselves, iz si¢u, all bed stones for steam-engines, 
steam-hammers, and heavy machinery, now put in at 
such great cost. Bolt-holes are moulded in this stone 
by setting wooden cores merely at the exact distances 
required, for the stone neither shrinks nor swells in 
hardening, and no allowances are therefore required. 
Civil engineers, who may desire to emulate the admirable 
taste shown by Mr. Mitchell in his noble bridges and 
bridge abutments upon the Highland Railway, will find 
the new stone the most readily adaptable to all the 
purposes of ornament ofsuch works. Builders should 
be made to understand its great merits ; and were the 
building journals less taken up with medizvalism, 
archeology, and dilettanteism, and more with the prac- 
tical treatment of great and important questions of 
structural improvement, the knowledge of the qualities 
and mode of manufacture of the new stone would by 
this time have been far spread among a class of men 
who are to a great extent ignorant of many of the 
most important matters of construction. It should 
not take a lifetime, and a great and increasing waste 
of capital, to learn the value of a discovery which com- 
pentent authorities have long since stamped with their 
seal of approval, as one of the most valuable, as it is 
one of the most beautiful, in the nineteenth century. 








MOUNTAIN LOCOMOTIVES. 


Apvuerston is to the locomotive what a firm foot- 
hold is to the cart-horse. Like the horse, too, this 
adhesion is obtained in virtue of its own weight. An 
imponderable horse, if we can imagine such an animal, 
could get no foothold upon any ground whatever, just 
as an imponderable locomotive would have no adhe- 
sion. But while we cannot place the load upon the 
horse’s back, unless, of course, it be a light one, we 
can load the locomotive to any amount that the rails— 
corresponding to the road over which the horse has to 
work—can bear, and 75 lb. steel rails, laid on sleepers 
2 ft. 9 in. apart, will bear a great deal. ‘The horse has 
to carry his own weight, and that of any load his 
master may place upon his back, upon his four hoofs, 
two only of which, in walking, bear upon the ground. 
But all the wheels of the locomotive, so long as the 
springs are elastic, are always bearing upon the rails, 
and we may have almost any number of wheels, so 
that they are grouped, four, six, or eight together, in 
swivelling steam-bogies, or bogies having their own 
evlinders, working parts, and valve gear. This steam 
bogie system affords the whole sulution of the problem 
of exceptionally steep gradients. Our engineers have 
been seeking to manufacture adhesion artificially by 





means of a host of devices, such as the gripping of a 
mid-rail by spring pressure, the plentiful use of sand, 
grooved rails, grooved tyres, even magnetised tyres, 
and other expedients, ail either mechanically objec- 
tionable or unavailing. We regret to speak as we are 
compelled to do of the mid-rail. We know how Mr. 
Fell and Mr. Alexander have worked at the engine to 
simplify it as far as such a hopelessly complicated 
engine can be simplified, how Mr. Brunlees has engi- 
neered the Mont Cenis Railway upon this system, and 
how Mr. Brassey has given the scheme, in his usual 
spirited and generous manner, that material support 
which is the life-blood of every undertaking ; but we 
cannot resist the fact of the future, already plainly 
discernible to many, that the whole contrivance must 
be abandoned. It is open to fatal objections, which 
we have before analysed, and it does only what can be 
better done by simpler means. 

It is singular, that while the problem of steep 
mountain railways has been so long before our pro- 
fession, so few have thought of taking advantage of 
the adhesion due to the /oad as well as that of the 
engine. Let the goods and passengers he placed 
directly upon the engine—not, of course, an ordinary 
locomotive, but one properly made to receive them. 
The engine would then have nothing to drag behind 
it, although its adhesion would be sufficient to enable 
it to take a load of nearly or quite its own total weight 
up 1 in 12. There would be a saving, too, of dead 
weight in the carriages ; for while a railway-carriage, 
accommodating twenty-four persons, may weigh 5 or 6 
tons, less than one-half this{weight, applied in fitings to 
the engine, would provide for them equally well. We 
have often suggested this system, and we lind that Mr. 
Fairlie had also hit upon it some years ago. We shall 
give, next week, a drawing of one of his engines, 

esigned upon this principle of utilising the adhesion 
of the load. M. Flachat proposed, also (in 1859), to 
do this, but in a different way, by providing a huge 
boiler, with about 4000 square feet of heating surface, 
upon a carriage having cylinders and working parts 
to work up its own adhesion, and by leading steam 
through jointed pipes to cylinders fitted to each of the 
double bogies of the carriages to be drawn, each car- 
riage working by its own adhesion, instead of being 
drawn from the boiler-carriage. Our own idea is to 
make a framework of, say, 30 ft. in length, to support 
it upon a swivelling steam bogie at each end, to place 
the boiler at one end, and to arrange the passenger 
compartments or goods space along the framing itself. 
Kach bogie would have four or six coupled wheels, 
according to the weight to be carried, and as the 
wheel-base of each bogie need nol, with 3$ ft. wheels, 
exceed 7 ft. 6in., each would work round even two-chain 
curves, and it is well knownthatthe longest double-bogie 
carriage, on the American plan, will go safely wherever 
either of its bogies will gosingly. In the streets of the 
American cities, the long carriages, 40 ft. to 50 ft. 
long, are drawn by horses around curves of less than 
two chains radius, the flanges, however, and not the 
tread of the wheels on the outside of the curve, taking 
a bearing upon a flat surface of iron laid to receive 
them. 

This system of utilising the adhesion of the load, 
carrying everything in fact on the engine itself, would 
no doubt be adopted ifit were only patented, and some 
one was thus interested in working it commerciully. 
As it is, some of the details are patented; but as the 
system as a whole is open to the free use of all, it may, 
paradoxical as it will appear, be a long time before 
any one has the courage to take it up and work it 
out. 








INVENTION. 

Tue young gentleman who, correctly educated at a 
proper “establishment,” passes into the office of an 
engineer—civil or mechanical, for it matters little 
which—is soon made to feel that “inventing” is an 
ignoble occupation, much like that of making verses 
or writing chen novels. It is quite enough for the 
best efforts of a lifetime to learn to practise correctly 
what has been already invented. ‘The inventor him- 
self, from a boy, is an odd, abstracted being, whom 
few can understand. Like the discoverer of the 
greatest metallurgical process of the present age, he 
may get the nickname of “old scientific” among his 
school-fellows. All deep thought abstracts us from 
those who think but little, from those who are prone 
to believe that all material affairs move in obedience to 
fixed laws which none of us can greatly change, or 
modify, or adapt to new purposes. And yet it is in- 
vention that has made England what she now is, not 
but that industry, perseverance, commercial honour, 
and enlightened statesmanship have greatly contributed 
toour prosperity. And there is nothing which is now 
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more wanted than another great invention, which, like 
that of railways, shall change the whole condition of 
our commercial affairs, and put new life into trade. 
It may be said that we can have only so many inven- 
tors—that they cannot be created any more than 
philosophers or poets. But we have no measure of 
the latent capacity for invention that exists in the 
human mind, and no clear conception of the fields of 
future discovery. It is but by groping that we learn 
what is and what is not possible, and there are always 
possibilities which we overlook, and which will be dis- 
covered by those who come after us. There are but 
few, and they are our greatest and truest geniuses, 
who can invent or discover beneficently, and let every 
one accord to them the deep respect they deserve. 
Invention is not a trade to be learned and practised by 
rule, nor is it a pastime to be pursued for the sole 
amusement of the inventor. It is one of the solitary 
and holy walks of thought, beset with infinite dangers 
to the inventor himself, but from which mankind 
derives its greatest material blessings. As the genius 
of literature was stimulated in the time of Pericles, 
so is that of invention now. Never was invention 
more in demand, and the real, persistent inventor, who 
stands by his schemes and sees them through all the 
perils cf their babyhood—and these are many—has 
everything to hope for. He need have no fear of the 
abolition of patents, nor of any application of the 
sophistries of Sir William Armstrong, who, enjoying 
the reputation of an inventor, is nevertheless one of 
the natural enemies of invention. It is now well 
known to be indispensable to the success of an in- 
vention, as much as to the training and cultivation of 
a child, that its parent should have the sole control of 
it for a limited period. We could point now to in- 
ventions of great promise, having, apparently, all the 
elements of success, which are nevertheless pining 
because they are not patented, and thus have no one to 
look after them. Indeed the case of an unpatented 
invention is well nigh hopeless, until perhaps after the 
inventor has gone down to his grave, possibly with a 
broken heart. It is now well enough understood that 
it is only with the protection of a “ patent” (although 
that harmless word, meaning only “open,” is objec- 
tionable as smacking of monopoly) that any invention 
can be expected to thrive; and when England, the 
birthplace of inventions which have regenerated the 
whole world, once turns the best offspring of her 
genius adrift to perish by neglect, her greatness is for- 
ever gone, 








SINGLE-CYLINDER LOCOMOTIVES. 

Trevituick’s first locomotive, made at Merthyr 
Tydvil in 1803, and which was worked for two years 
at and near the Pen-y-darren works there, had a single 
cylinder only, of 44 ixches bore and 44 feet stroke. 
Messrs. Neilson and Company, of Glasgow, made a few 
single-cylinder locomotives several years ago for col- 
lieries. ‘These worked with tolerable success, although, 





is an important condition of food draught. If all the 
steam passed through the cylinders in an hour were 
sent up the chimney in a single blast, or in even a 
hundred and twenty puffs, one every half-minute, it 
would have but little effect on the fire. It was this 
infrequency of discharge that made the first blast, that 
of Trevithick’s engine, and the blast pipes of Hedley’s 
and, after him, George Stephenson’s earlier engines, so 
inefficient ; and it was to the greater frequency of dis- 
charge in the short-stroke and less heavily loaded 
passenger engines that made the blast tell so distinctly 
upon their performance. Single-cylinder locomotives 
would send their steam up the chimney but half as 
often, although in twice the quantity at each discharge, 
as ordinary engines ; whereas the more nearly the blast 
is continuous, the better it is. 

It may be questioned, too, whether, from the greater 
irregularity in the application of the power, expansion 
could be carried as far, and thus with as much economy 
of fuel, in single as in double cylinders. Our own 
opinion is that it might; but we are aware that not all 
will agree with us. The Corliss and the Allen single- 
eylinder engines work with the utmost regularity when 
cutting off their steam earlier than is ever attempted 
in locomotives. And, as we have shown, the “ fly- 
wheel” of a locomotive is its own weight and that of 
its entire train, and if it took steam on but one stroke 
in six it would not, probably, be found to work as 
unsteadily as any ordinary engine not properly counter- 
weighted, 

To start single-cylinder locomotives off their centres, 
it has been proposed to employ a small donkey-engine, 
having a grooved wheel, which might be pressed against 
the flange of the trailing-wheel. A 6 in. cylinder, 6 in. 
stroke, a grooved wheel 6in. in diameter, and steam of 
100 1b. would, if pressed sufficiently tight against the 
flange of the post gel exert a propelling force of 
18001b., enough to start and to keep in motion any 
passenger train and moderately heavy goods trains. 
But such a contrivance, although not. impracticable, 
and although in nine cases out of ten it might not 
require to be used at all, would involve the use of an 
additional starting and reversing gear, diminutive of 
course, yet demanding attention nevertheless. It is 
probable, too, that its working would not be attended 
with greater inconvenience than that of a sand-box, 
although that would still be required. Some pushing 
locomotive engineer may yet try the experiment, and 
let us know the result ; for even an occasional failure 
is better than stand-still engineering, of which we are 
just now having so much. In place of the pair of 
16 in. cylinders, let them try one of 22} in. diameter. 








SMOKE-NUISANCE INSPECTION. 


Ty Maiden-lane, Strand, and near where that once- 
famous jurist, the Lord Chief Baron Nicholson, held 
his nocturnal court, is an ironmonger’s shop of decent 
but not imposing appearance. In its window may be 


like the famous “donkey injector,” they often re-+ beheld the usual assortment of bottle-jacks, flat irons, 
quired a little coaxing to start them. Mr. Makinson, | beer-taps, cork-screws, mouse-traps, brad-awls, and 


in the course of his investigations into the subject of 
counterweighting locomotives has, more lately,renewed 
the proposition for single cylinders, and he raised a 
lively discussion, for the most part against his views, 
at the Institution of Civil Engineers. If a single 
crank could be always started off, even when “ hang- 
ing on the centre,” single-cylinder locomotives would 
have much to recommend them on the score of 
simplicity and accessibility. Double cylinders were 
once thouglt necessary for steam ploughing and 
traction engines, but the best makers now prefer single 


cylinders, and obtain from them perfectly satisfactory | 


results. In the case of a locomotive, however, as in 
that of a steam-vessel, absolute certainty in starting is 
a matter of the very utmost importance, and no 
question of simplicity of parts must be allowed, for 
one moment, to hazard this certainty. Once started, 
a single-cylinder locomotive, like a single-engined 
steamship, will, of course, run perfectly, since the 
engine and its train form a great reservoir of 
momentum, moving at the speed of the periphery of 
the driving-wheels, and, therefore, exactly equal in 
effect to a fly-wheel as heavy as the total weight in 
motion. In the case of a steamship, although the 
maximum speed is less, the weight in motion is im- 
mensely greater, often several thousands of tons, and, 
in the case of the Great Kastern on her full displace- 
ment, 25,000 tons. But all this does not lessen the 
seriousness of any hitch in starting, and he will be a 
clever engineer who will first show how a single- 
cylinder locomotive may be always started with 
certainty. Even could this be managed, single cylin- 
ders would still be open to one if not two objections. 
Frequency of discharge of the steam up the chimney 





other ferromongery common to such establishments, 
all, we have no doubt, of excellent quality, and sold at 
the very lowest cash prices consistent with a reasonable 
profit. The individual, we beg pardon, the professional 
gentleman, who minds this unobtrusive shop is Mr. 
Sandison (we might as well, perhaps, add “C.E.,” as 
the initials cost nothing and go a long way), her 
Majesty’s inspector of smoke nuisances for the metro- 
politan district. Mr. Sandison, who is occasionally, if not 
always, attended, in his official capacity, by a special 
yoliceman, has the right, after a complaint has been 
Lodged with the police, to enter upon any premises 
named in the Act, and practically to enforce its fines 
and penalties wherever and whenever, in his judgment, 
ts provisions against smoke have been transgressed ; 
and from his judgment there is no appeal. ‘The de- 
tention of smoke, in the meaning of the Act, is, of 
course, a matter of eyesight only, and we believe 
Mr. Sandison possesses a power of vision of unquestion- 
able force and almost microscopic minuteness. Indeed, 
we believe he sometimes sees smoke where others 
think there is none to be seen; but then it is his 
business to see it. Mr. Sandison, although eminent as 
an ironmonger, and thus, no doubt, conversant with 
smoky chimneys, gives no advice that we know of as 
to how to suppress or prevent smoke where he finds 
it and fines it. ‘I'hat is the smoker’s own business, 
not his. His duties are detective only, and not ad- 
visory. One cannot but admire, therefore, the wisdom 
of the Act, which empowers Mr. Sandison to enter 
wherever he pleases, since, although it is no business 
or, at any rate, no concern of his what goes on inside 
a factory or a boiler-house, but only what comes from 
the chimney aloft, and which he could best see a 





quarter of a mile off, his presence, supported by that 
of his faithful policeman, sustains the majesty of the 
law, and may be taken as a caution equivalent to 
“Smokers, beware!” We believe, however, that Mr. 
Sandison has the power to decide, not only what 
chimneys do smoke, but also what furnaces are “so 
* constructed as to consume their own smoke,” and 
we believe that there are furnaces which do meet Mr. 
Sandison’s approval, and that if these do smoke a litile 
it is no matter, or, at least, that Mr. Sandison is not 
implacable, and will not wantonly make an example 
of their owners. 

It strikes us that the importance of the smoke 
question, one with which so many of our very ablest 
boiler engineers, furnace-builders, and chemists even, 
have found themselves unable to deal as satisfactorily 
as could be wished, demands that a metropolitan 
smoke “ inspector,” or detective, should be a profes- 
sional gentleman, having greater claims to the con- 
fidence and respect of the numberless involuntary 
transgressors of the Smoke Nuisance Act than any 
ironmonger or other petty tradesman, however much 
he may be respected in his own parish, and however 
excellent and cheap may be his goods, and however 
civil and attentive he may be to his customers. Can 
we not have an engincer ? 








ARTIFICIAL GRINDSTONES. 

MECHANICAL engineers have, as yet, littie idea 
of the extent to which artificial grindstones are being 
made by the Ransome process, nor of their superior 
quality to the best stones from that vast stedines 
quarry, Gateshead Fell, in Durham, or that other 
source of supply to the Sheffield grinders, Wickersley, 
in Yorkshire. It is the peculiarity of the Ransome 
ae that avy fineness and sharpness of grit may 
e produced, according to the materials selected for 
making the stone. The sharp, clean, and well-dried 
sand, when made slightly cohesive with the gelatinous 
silicate of soda, is pressed together in the moulding- 
boxes under an almost perfectly uniform force, and 
the subsequent saturation and induration of the mass, 
by means of the solution of chloride of calcium, goes 
on with apsolute uniformity, so that the grindstone, 
if the stone be moulded as such, is of absolutely 
uniform texture. It has no spots, hard or soft, but 
is all alike, and may be ground away, down to the 
spindle, and be found unvarying. Anything like vents 
or flaws, often enough found in Gateshead Fell or 
Wickersley grindstoues, is impossible from the very 
process of manufacture. These stones can be made 
also of any required and regulated degree of hardness 
to suit the particular purpose for which they are to 
be used, and they can be made of any dimensions 
whatever, nu matter how large or small, and at a 
cost no greater than that of natural stones. When 
we speak of cost, we refer to the selling price ; for the 
prime cost of making artificial stone, from loosely 
running sand, is less than that at which it is possible 
to quarry and trim natural stone. When, as must 
et be the case, only artificial grindstones are employed 
in all grinding operations, and a great market is thus 
made for them, the artificial stones will be much the 
cheaper in first cost. 








Civ, AND Mecuanicat Enotnerrs’ Socrery.—The first 
meeting of this society for the present session will take place on 
the 9th instant, when Mr. B. Haughton, vice-president, will 
take the chair at 8 p.m. The following gentlemen were re- 
elected at the last general meeting to serve on the council; Mr. 
G. Eedes Eachus, as president; Messrs. B. Haughton and W. 
Forsyth Black, as vice-presidents; Mr. Frederic H. Roberts re- 
elected as hon. secretary ; and Mr. G. J. Crosbie Dawson, as hon. 
treasurer. Members of tie committee: Messrs. F. E. Cooper, 
R. M. Bancroft, W. Meakin, J. B. Walton, and W. Rutt. Ar- 
rangements have been made for the members to visit various 
engineering works during the recess. The last of these visits 
will take place on Saturday, the 5th instant, when it is proposed 
to inspect the Abbey Mills pumping-station for the Metropoli- 
tan main drainage vy permission of Mr. Bazalgette. Members 
and their friends are requested to assemble, at 3 P.M., at the 
Stratford Bridge Railway Station. ; 

Coat IN THE Crna SEAS.—The consular agent of Frauce 
at Formosa has reported the geistence of bearings of coal at 
Ponghou, the principal island of the Pescadores group, between 
Formosa and the coast of China. ‘The island of Ponghou 
possesses 2 port named Nahung, with a good roadstead for all 
weathers, even in case of typhoons. ‘The only coal bearing yet 
discovered exists at the northern extremity of the island, but 
it is considered probable that coal will be tound in all the sub- 
soil as well as in the other islands of the same group. No ex- 
plorations have yet been permitted by the Chinese, so that the 
coal found has at present been only obtained from the surtace 
of the soil, where it is of somewhat inferior quality. ‘The soil 
of Ponghou also contains iron minerals. 

Lynn Docxs.—A commencement has been made with the 
long contemplated docks at Lynn. The chief portion of the 
land required for the works has been purchased or arranged for, 
and the excavation of the diversion of the Fisher Fleet is well 
advanced. Mr. Brunlees is the engineer engaged. 
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i i the coal rocks a series of beds of a 
NDIA. and the cost and difficulty in the other, all led to the unconformably on tl be 
OAL REOCENNs OF vast extension of open-work qua of coal, and,| more recent geological bt = —— oa. 


We have on more than one former occasion, but 
more particularly in our articles relating to the Indian 
railways, referred to the important bearing which 
serviceable coal in the immediate neighbourhood of 
those lines of communication must ever have, so long 
as coal continues to be the principal agent for the 

neration of steam in Roomate, upon the success- 
ul and profitable working of them. It is our intention 
now to lay before our readers some account of the 
locality, extent, and composition of the coal at present 
raised in the several localities within our Indian 
empire, where it has hitherto been discovered. The 
following particulars have been pranenaly published 
in various numbers of “Selections from the Records 
of the Government of India,” “ Memoirs of the Geo- 
logical Survey of India,” and finally in a recent publi- 
cation by Dr. T. Oldham, Superintendent, Geological 
Survey of India, in response to a return called for on 
the subject by the Secretary of State for India. 

Viewed as a coal-producing country, it may fairly be 
asserted that the British territories in India cannot be 
considered as either largely or widely supplied with 
this essential source of motive power. Extensive fields 
do occur, but these are not distributed generally over 
the districts of the Indian empire, but are almost 
entirely concentrated in one and that a double band 
of coal-yielding deposits, which, with large interrup- 
tions, extends more than half across India from near 
Calcutta towards Bombay. This band extends through- 
out about 5° degrees of latitude, that is, between the 
20° and 25° parallels of latitude. All the country 
lying to the south of the 20° parallel, and all the 
country lying to the north of the 25° parallel up to the 
foot of the Himalayas, with the exception of the widely 
detached coal-beds of Eastern Bengal, Assam, and the 
Khasia hills, and the poor coals of Tenasserim, pre- 
sents, so far as those portions of the country are 
known geologically, either no probability whatever of 
any deposits of coal being found within their limits, or 
if coal does exist, it can only be expected to be found 
at such a depth below the surface that it could not be 
profitably worked or economised. As British India 
stretches from 8° north latitude to 35° or 36°, or 
through some 28°, the very local disposition of its 
deposits of coal becomes evident; and it would seem 
that they are so far removed from several of the rail- 
way systems of India as to preclude the hope that such 
lines could ever profitably employ the extracts from 
those bed as fuel, for they could be more cheaply sup- 
plied from England, the cost of land carriage on the 
one hand being so much more expensive than the 
freight by sea on the other. 

The geological survey of India has not yet, it is 
true, carefully examined and searched the whole em- 
pire, but detailed examinations have been made of a 
very large a of thé known coal areas. The 
memoirs of the Geological Survey of India contain the 
following special reports, besides the more general 
descriptive notices, viz.: on the Coal and Iron of 
Cuttack ; on the Talcheer Coal-field; on the Khasia 
Hills; on the Nerbudda Valley Fields; on the 
Raneegunge Coal-field; Mineral Statistics, Coal, &e. ; 
the Coal of Assam; and the Jherria Coal-field ; whilst 
reports on other coal measures have been separately 
SS eaperg Many of the examinations hitherto made 
iave not been very complete, owing to the want of 
trustworthy maps, and no estimate has been attempted 
to be made regarding the actual supplies of fuel avail- 
able in the separate districts or fields, in consequence 
of the absence of detailed sections of sinkings or 
workings. 

Up to the present time it may be said that little 
more than surface workings have been carried on in 
India, The deepest pits there scarcely exceed 75 
yards, while certainly one-half of the Indian coal, 
used up to the present date, has been produced from 
open workings or quarries, in which the coal has been 
worked like any ordinary stone. In parts of the 
Raneegunge field these open workings are of marvel- 
lous extent and size, covering hundreds of acres. 

Many causes have combinec to lead to this mode of 
working. Cropping out at the surface with a very 
small | dip, and, in most cases, with a very limited 
covering of clay or rocks, the valuable mineral could 

removed at a very small cost. No expense was in- 
curred for lights; drainage was easily and cheaply 
effected ; all the coal was obtained, and the heav 
waste incurred in cutting or hewing brittle coals, suc 
as are most of the Indian coals, was avoided. But 
even more than all these considerations, the facility of 
obtaining labourers who would work in the daylight, 
and the difficulty, or even impossibility, of procuring 
those who would work in a pit, combined with the 
ease of inspection and measurement in the one case, 





consequently, to the a which the mineral 
pear obtained and sold. is system is, however, 
now rapidly disappearing. Much of the coal accessible 
in this way has removed, while at the same time 
the m rs and proprietors are daily becoming more 
alive to the injudiciousness of exposing valuable seams 
by these diggings towards the outcrop. Every year is 

so adding to the number of labourers, and also of 
the tribes or castes to which they belong, who will 
work underground. ; 

Even in the only Indian coal-field which has as yet 
been worked to any extent, namely, Raneegunge field, 
very much more must yet be done before safe and 
satisfactory conclusions can be reached as to the 
amount of coal and its position. Up to the last year 
or two, in no single instance was a survey of the under- 
ground workings made or plans kept. The memory of 
the “old men” was the only source from which infor- 
mation could be obtained as to the extent of the 
workings, the mode of occurrence of the seams, the 
disturbances to which they had been subjected, &. 
This system, however, or rather want of system, has 
been henied in some cases, and plans are now kept. 
On this subject Professor Oldham justly remarks, 
“ Considering the many ways in which danger to 
“ public safety (putting aside altogether the serious 
“risks to private property and to individual life) re- 
“sults from abandoned mines and excavations, and 
“from an ignorance of their true limits, I am com- 
 pelled to think that the eae and recording of 
“such plans ought to be rendered compulsory. The 
“cost to the colliery proprietors would be slight, 
“ while the advantages, even to them, would be ines- 
“timable. In hundreds of cases, the safety, nay, the 
“ very possibility, of working certain mines, or parts 
** of mines, will depend — the accuracy of the know- 
ledge of the limits of adjoining excavations, or upon 
“ sacrificing much valuable material by leaving un- 
“ wrought greatly larger barriers than may be neces- 
“sary. Such plans, ought, I think, to be, therefore, 
“ insisted on, under penalties for neglect of this pre- 
* caution.” 

Turning now to the fields actually known up to the 
present date in India, the following list gives the 
names of the several fields in the order of their suc- 
cessive geographical distribution, commencing with 
those nearest to Calcutta and proceeding westwards, 
taking first those which occur in the great band of 
coal-fields stretching from Calcutta towards Bombay, 
and then those which are comparatively distant or 
isolated : 


‘ Sena Hills, |11. Upper Sone, 20. —— , and 
. Raneegunge. |j9. ‘ other places. 
8. Kurhartal. | — Be-l>1. Darjeeling. 
4. Jherria. 22, Assam. 
5. Bokaro. 18. Talcheer. 23. Khasia Hills. 
6. Ramgbur. 14. Nerbudda, and/24. Garrow Hills, 
7. Karunpoora, Pench River. Cachar. 
pee and 15. Chanda. 25. Cheduba, Sando- 
th. x way. 
8. Eetcoora. nog Kota. 26. Pon a 
9. Palamow. 17. Cuteh. 27. Tenasserim Pro- 
10. Sirgoojah: Sin-|18. Sind. vinces. 
growlie. 19. Salt Range. 








In the Rajmahal hills, coal deposits oceur in man 
places situated in the valleys of the streams whic 
drain across that district. ‘To the south, in the basin 
of the Brahmini, four or five seams are known, vary- 
ing in thickness from three to twelve feet ; from some 
of these fair coal has been extracted in former years, 
but the absence of roads and the distance to which the 
coal must be carted before reaching any economical 
means of carriage prevent their being steadily econo- 
mised. Further north, in the valley of the Bansloi 
stream, several valuable beds of coal also occur, as 
well as in the Gosmani valley, and towards the north- 
western end of the hill-range near Borah; but the 
same causes as those above referred to have led to the 
stoppage of all works in these localities. 

e Raneegunge coal-field is at a distance. of 120 to 

160 miles north-west of Calcutta. It extends from a 
few miles to the east of the village of Raneegunge to 
several miles west of the Barakur, the greatest length 
being, near east and west, about 30 miles, and the 
test breadth about 18 miles. The area included 

y the coal-bearing rocks is about 500 square miles. 
ie field consists simply of a series of beds, divisible 
into three groups, which have a general dip from the 
northern boundary to the’ south, at ale varying 


from 5° to 20°. Along the southern boundary the 
beds are turned up,.and all cut off by a great fault. 
There is a total thickness exhibited by the series of 
rocks of more than 8000. feet; and.in this series there 
isa thickness of workable seams of coal of from 100 to 
120 feet. Towards the centre of the field, there rests 





whiah cover é 
field. ‘The coal of this field, like most Indian coals, is 
a non-coking bituminous coal, composed of distinct 
lamine of a bright jetty coal, and of a dull more 
earthy rock. The average amount of ash is some 14 
to 15 per cent., varyi m 8 to 25 per cent. The 
Ran ge field has the advantages of two branches 
of the East Indian Railway, which traverse its richest 
portions, and afford great facilities for the removal of 
coal. (To be Continued.) 


INDIAN RAILWAY CONSTRUCTION. 

Mr. TREDWELL, one of our very ablest men engaged, 
ten years ago, on contracts for public works, went out 
to Tenkey to take in hand the works of the Great 
Indian Peninsula Railway, and—to die there. The 
havoc which was made by cholera, during the p 
of the works up the ghauts, was at times frightful, and 
the native vod: Ae lost all courage and fled in every 
direction. ‘The difficulties in the way of executing 
the heavy works of the great inclines, so well designed 
by the late Mr. James Berkley, were, in consequence 
very great, we may say tremendous. It is, we be- 
lieve, no reproach to English engineering that, as we 
learn by our telegraphic advices from India, “two 
“ large bridges over an unopened portion of the Great 
“Indian Peninsula Railway between Kundwah and 
“ Hurdah have given way. A crack has been dis- 
* covered in the largest viaduct at Thull Ghaut, and 
“three other viaducts over the same ghaut are in 
“ such a dangerous state that passengers have to leave 
“ the trains and walk across. Seventeen other bri 
“over unopened portions of the Nagpore Extension 
“of the Great Indian Peninsula Railway have been 
“ condemned by the company’s engineers.” 


M‘HAFFIE’S MALLEABLE STEEL CASTINGS. 
To THE Eprror or ENGINEERING. 

Srr,—In the article on malleable castings in your last week’s 
issue, referring to the materials employed while melting in the 
cupola, you say, ‘‘ The = compound of the powder is 
“ oxide of manganese.” We think it due to ourselves and to 
the general of your ably conducted and usually accurate 
journal to say that this guess of the writer’s is very wide of the 
truth. Metallurgists whojhave given the manufacture of steel 
from pig iron their study will at once see that steel castin 
such as we make, could not be produced in the manner descrii 
in your article, although, for obvious reasons, we do not enter 
fnto particulars regarding our Mr, McHaffie’s process in making 
mallable steel castings. 

We are, Sir, yours obediently, 
McHarrtr, Forsyts, AND MILLER. 

Glasgow Malleable Cast-iron Foundry, 

Glasgow, October 2, 1867. 


Frencu Ratwway Trarric.—French railway traffic in the 
early part of this year showed a certain de ion. The Paris 
Exhibition has, however, greatly revived and extended the 
movement on five of the six gf@at systems; and in the thirty- 
seven weeks ending September 16, this year, the receipts showed 
an augmentation of 1,263,3062 as compared with the corre- 
sponding period of 1866. 

War-STEAMERS ON THE CLiypE.—Messrs. Robert Napier 
and Co. have just commenced the construction of two iron- 
plated ships for the British Government; they have also in 
course of construction one iron-clad ram, with a cupola for carry- 
ing two heavy guns, and a monitor for the Datch Government. 
A gunboat for the British Government has also been commenced 
at the yard of Messrs. Randolph, Elder, and Co. 

Tue Peru.—Messrs. Randolph, Elder, and Co., of Glasgow, 
have just completed the reconstruction of the engines and 
boilers of the paddle-steamer Peru, which is now lying in the 
Glasgow Docks, preparing for her next voyage. ‘This vessel 
was originally fitted with its engines by Messrs. Randolph and 
Elder, and the t overhaul did not include any alterations 
of the plan of the latter, which has been found very satisfactory. 
The boilers have been renewed; and they now consist of two 
cylindrical boilers, each fitted with three furnaces at each end, 

e flues meeting in the middle and returning through the tubes 
to the two opposite ends of each boiler. The pressure 
by these boilers is 601b., and they are placed parallel to each 
other, and lengthways to the hull of the ship, the longitudinal 
axis ” the two boilers being parallel to the central line of the 
vessel. 

BoMBAY ASSOCIATION OF Rucnmmas—Desber has more 
than double the population of Calcutta, and is now the acknow- 
ledged centre of many of the greatest engineering operations in 
India. It has also large cotton and other manufactories, W 
management involves more or less engineering talent. The Bom- 
bay Builder (now, we may note, under the management of Mr. R. 
| Smet ay resident — dn the ene Pies 

ompany) is promoting a Association of Engineers, 
and o Us that it will be shortly established. The interest 
and importance of the late Mr. Berkley’s papers upon the in- 
clines of the Great Indian Peninsula Railway, as by 
before the Bombay Mechanics’ Institution, help to show the 
probable future value of such an association, which should be 
tormed and developed as rapidly as possible. Let the Bombay 
engineers remember the small beginning of the Institution of 
Civil Engineers forty-nine years ago. 


last moment before going to press with this, the sixteen-page 
sheet of our paper, fo defer the conclusion of our article i 
Steam Cultivation until next week. The article is in type, 
has been replaced by other matter, already on the press, in our 
eight-page supplement, while we are now writing. 
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MACHINERY FOR MANUFACTURING BEET-ROOT SUGAR. 


DESIGNED BY M. A, ANDRY, AND CONSTRUCTED BY M. E, DORZEE, ENGINEER, BOSSU, BELGIUM. 
(For Satin see the Allowing Page.) 
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MANUFACTURE’ OF BERTROOT SUGAR; 
WE give, on page 329, an engraving showing the general 
ement of the plant of a complete beetroot-stigar factory 

as designed by M. A. Andry, the engineer of the works of M. F. 
Dorzée, at Bossu, in Belgium, this set of plant being re- 
at is Exhibiti « beautifully finished 

Gravying iheds af the dice of ditegal ated in: Pacis 
tan iof beetroot sugar in Belgium is a very impor- 
poet , and a considerable quantity of Belgian 
ugat is into this cguntry every year. The local 
ny d distribution of the necessary plant for beet- 
root sugar manufacture’ over a given area of floor, so as to 
produce the greatest convenienée of manipulation, combined 
with economy of space and first outlay for buildings, is a 
problem .requiring much judgment and experience for its 
satisfactory solution. We therefore publish M. Andry’s de- 
sign, which We understand has been carried out in several of 
the most su¢cessful establishments of the kind in Belgium and 
, and which is the result of long experience and 

fy a construction of bese aay factories. The 

8 machinery employed and constructed b 

M. Br do nal seaiis any specia amiadies, as they do an 
ma‘ y differ from those of other makers of first-class 
modern plant. The manufacture of beetroot 
sugar is not carried on in any part of the United Kingdom, 
but it has been recently introduced in the northern states of 
America, where it is rapidly assuming a very important posi- 
tion. On the European continent, all countries north of 
45 deg. latitude are now growing beetroot, and producing 
from it; the localities where this industry is in its 


state of cultivation being North Germany and Bel- 
ium, There is a large production of beetroot sugar in 
Fras anid a proportionately still larger make in Austria, a 
t quantity of beetroot sugar being imported annually 
m Austria into France. The latter result is due, however, 
to aftificial rather than to natural causes. The sugar in 
Austria is subject to an excise duty which is levied on the 
bectroot, and an equivalent of which is repaid as a drawback 
boy exportation of the sugar. In the practical working of 
is a tly correct arrangement, the Austrian sugar 
aries have succeeded in fixing the assumed per- 
tage of sugar in the beetroot at 6.08 per cent., i.c., the 
Government taxes 1450 1b. of beetroot to the equivalent 
amount of 100 lb. of sugar. The real average contents of 
Austrian beetroots, however, is 8.72 per cent., or, in practice, 
1106 Tb. of beetroot yield 100 Ib. of sugar. It is obvious, 
therefore, that the sugar manufacturer paying the tax on the 
beetroot, and receiving his “drawback” for the sugar pro- 
duced from it, makes a profit by exporting the sugar, since 
he receives a larger sum from the Customs Office than he had 
ma in shape of taxes on the sugar he exports. The actual 
ifference paid by the Austrian Government in this form 
amounts to about 1s. 6d. per 100 lb. of sugar, and this ex- 
plains the fact that there are simewhere about 10,000,000 Ib. 
of beetroot sugar annually sent from Austria to France, the 
Austrians nye ost 70002 per annum in taxes for the 
urpose of providing the Freuch with cheap sugar grown on 
ustrian territory. This is one of those glaring instances of 
a country impoverishing itself by interference with free trade, 
which ought to serve as a lesson to many a statesmen, a lesson 
which we regret to see is not yet superfluous nor behind the 
i thers age in the majority of countries on either side of 
tlantic. 








Work by tHe Day.—We were never more impressed with 
the dignity of labour than while witnessing, a few days since, a 
group of “ down-trodden working men” engaged in setting up 
some machinery. There were five of them, or, rather, four men 
and a boy, and at the time they came under our notice, 5.30 
P.M., One was engaged in slowly turning over the contents of a 
box im search of a screw, two were looking with much interest 
for the result of the labours of No. 1, the fourth was slowly 
scratching a piece of iron with a file, and the boy was scratch- 
ing his No, 1 finally found a screw to suit him, but 
during the search his pipe had gone out. Laying down the 
screw, he began to investigate his pocket for a match. Nos. 2 
and 3 searched theirs in sympathy, while the filer paused to see 
the fesuit. Finally, No. 2 found a match, ignited it, and 
handed it to No. 1, who, having accomplished a light, smoked 
for a few minutes to assure himself of the fact, while the boy 
Went to the other end of the room to look at the clock. No. 1 
then looked at his wateh, and compared time with No.3. ‘Time, 
5.40. No. 1 then leisurely put the screw into position to fasten 
abar. No, 2 held the bar, No, 3 squinted at it from the other 
side of the machine, No, 4 ingpected the whole operation re- 
flectively, as he slowly resuined his filing, and the boy wiped 
the oil from his fingers. Time, 5.45, ‘The entire labour was 
now a while the boy went across the room for a neces- 
sary tool. Just then it occurred to No. 2 that a chew of tobacco 
was nec to his comfort, and, as his supply was out, he 
applied to No, 8 for the weed, and to No. 4 for a Knife to cut it 
with. No. 1 consulted his watch again. Time, 5.50. And 
labour was resumed, the screw was turned home, No. 1 tried 
the bar, Nos. 2 and 3 indulged ina playful souffle, and the boy 
looked on with a grin of admiration. The filer laid down his 
work and looked at the wateb, aid announced six o'clock. ‘Tools 
were instantly dropped, and the five; having accomplished the 
work of two ordinary men, went cheerfully home.—Boston 


Enouisu Artisans AT Paris.-—Artisans visiting the Paris 
Exhibition should be cautioned against accepting the invitations 
of touters for lodgings, who haunt the railway stations and other 

to offer their services to unwary Britons, many of whom 

ve been thus victimised. If a workman, coming to Paris, 

has not already made in London his arrangements for lodgings, 

cérres' with Mr, Hodgson Pratt, vice-president of 

. Layard’s committee, 265, Strand, London, or through Mr. 

well known excursion manager, he should imme- 

utely when he arrives in Paris proceed by a cab, which costs 

wo franbe, to the workwan’s lodging-house in Avenue Rapp, 

close to the Exhibition. \ If this house be full, vey ln met 
the British Workman’s Hall, in the Exhibition; and ask 

Houssonlier, and he will escape all fleecing. 
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. MR. PUNCH ON A BROBDINGNAGIAN 
BARROW. 


Never did Barrow on a furnace make such a blaze as 
Barrow-in- Furness the othe? day when its docks were oe 
by dukes, lords, honourables, and right honourables, M.P.’s, 
J.P.’s, mayors, magistrates, ates, local and municipal— 
in short by such an assemblage of wy hes little wigs as it 
was a triumph to have got together in the dead season. 

But the occasion was ly worth a crowd and a crow! 
A Barrow that has grown, one may say, from a barrow into 
a coach-and-four in ten years! A Barrow that has swelled 
almost within the memory of the youngest inhabitant from 
the quict coast-nest of some five-score fishermen, into the 
busy, bustling, blazing, money-making, money-spending, 
roaring, tearing, swearing, steaming, sweltering seat of twenty 
thousand iron-workers, and the crime and culture, the dirt 
and disease, the hard working and hard drinking, the death 
and life, the money and misery they bring along with them! ! 
A Barrow out of which they are tipping 600,000 tons of iron 
every year!!! A Barrow big enough to hold a Monster- 
Iron-Mining-and-Smelting Company, with two dukes among 
its directors, to say nothing of Lord knows who, in the way 
of lords, and lord knows how many millionnaires ! ! ! ! 

Talk of the Barrows we read of from time to time as 
opened with great fuss and excitement in the north by a 
crowd of archwologists, headed by the Rev. Canon Greenwell 
—that most indefatigable of bone-grubbers—with such 
“ finds” as a fractured skull, a ditto brace of urns, a few coal 
or amber beads, and a “ ruckle” of sucked and split marrow- 
bones! 

Here is something like a Barrow, at the opening of which 

ou turn up two live dukes—oné of them a senior wrangler 
into the bargain—and the first of living orators. The oc- 
casion was the inauguration of the Barrow Docks. They, 
with the wharf’, basins, axid building-yards about them, 
cover hundreds of acres. Barrow, we are told, is to be a 
second Liverpool, Birmingham, Sheffield, Dudley, and 
Cardiff, all rolled into one. The day that laid the corner 
stone of such an edifice was surely 

* Albo dies numeranda lapillo ” 

—a day to be commemorated by a Glad-stone—and sweetly 
and sonorously did Mr. Gladstone sing his prophetic Pean ; 
doing his suit and servicato King Iron with a grace that might 
well make King Cotton, his Lancashire liége lord, jealous. 

But we have not ¢alled attention to this biggest of big 
Barrows, because of its wonderful growth, its industry, the 
iron or the gold its miners, smelters, and forgers are making, 
its Brobdingnagian dividends, or its belching blast furnaces. 

The master-spirit of its great iron company is one Schneider. 
He has hitherto been known to fame among public men 
chiefly as an ex-M.P., turned out of his seat tor Lancaster 
for gross and shameless bribery. .He had seen so much done 
by energy and money that he probably thought the one as 
legitimate a lever into Parliament as the other. But he has 
been punished for his mistake. He has now an opportunity 
to repair it. His name is the same as that of the President 
of the French Legislative Assembly, the mart. far-sighted 
M. Schneider, whom Mr. Punch has already honoured as the 
head and heart of the admirably conducted firm which has 
made the iron-manufacturing district of Le Creusot a model 
as yet to be imitated among the great English industries of 
the same kind. What is Le Creusot? It is at once a manu- 
factory and a town—a matiufactory that has grown into a 
town, a town that has gathered about a manufactory, and 


has of late been described, modestly and in bare figures, by | P 


M. Schneider himself, in a report to the Paris Exposition, as 
well as more summarily delineated in outline by a corre- 
spondent of Mr. Punch, on January 12, 1867. He reprints 
that outline here for the benefit of all whom it may concern, 
but especially for those who have read the account of the 
rejoicings at Barrow, and Mr. Gladstone’s speech thereon : 

“T read your reply to the ladies of Wolverhampton on my 
return from visiting one of the great iron foundries of France, 
which, though under one proprietorship, is a small ‘black 
country’ of itself. ‘I will tell you what I saw in that great 
French factory. I saw a town of 25,000 inhabitants, wholly 
built and owned by the miners and ironworkers themselves, 
who buy their land in fee simple from their employers as they 
require it for building. I saw 10,000 of these people, some 
few of them women, who do light out-door work, go daily to 
their duties, and 4000 of their children go daily to their 
schools. T saw drawings and attended historical and scientific 
examinations in the higher classes of these schools, which 
would have done credit to Rugby and Eton, and heard, with 
a longing wish that it were so in England: how none were 
allowed to leave the school for the workshop till they could 
read and write well, and do some arithmetic ; and I heard with 
no surprise that several of the higher boys have passed up 
into the school of Government engineers in France. I saw 
the chateau of the proprietors standing in the very midst of 
this town of workmen, and, within it, assembled round the 
venerable founder of this great pry’: a little society 
principally composed of the officials of the place, which in 
refinement and intellect would have done honour to any 
capital in Europe. : 

“TI saw all this, Sir, but I did not see a policeman ora 
soldier. I believe there were in the place (of course not near 
the areas) three of the former, but none of the latter; and 
finally, during a ten days’ stay, I did not see a drunken man, 
though I once heard one.” is 

And now for Mr. Punch’s proposition. Suppose Mr. 
Schneider were td sct himself in real earnest to wipe out the 
recollection of Lancaster by the redemption of Barrow? 
What if he were to prove himself the ditto of M. Schneider 
of Le Creusot, not in name only, but in deed, and to make 
Barrow-in-Furness the t of England, in morals, 
manners, civilization, tion, domestic comfort and 
culture, as well as in industry, energy, and money-m ? 
Here is a work worthy of the noblest ambition, the most de- 


termined energy, the hi intelligence, and certain of the 
highest re —« Teward not to be ace by dividends, it 
is true, but beyond the measure of milli Let there be two 


& 





Schneiders known in the; world for:their noble conception and 
perfect discharge of the duties df a'great captain of industry, 
and let one of them be an Englishman. 

And when that second Schneider has done his work, let Mr. 
Gladstone go down and sing a second and a grander Pean 
over Barrow—noting its growth, not in trade, wealth, and 












industry, but in the blessings of a ll-mannered, 
well-ordered, cleanly and sober, happy, hea popu- 
lation of wotking Met a wie 
INDICATED HOXSE POWER, 
To Tux. Eprrox or E KERING, 
Sir,—It would seem that “J. W. he has pot a tatly before 
his mind the fact that the area of an indicator am is 
measured solely for the purpose of referring the performance of 


the strain in the. cylinder to the universal standard of * work ” 
—one pound. lifted one foot. 

It one pound has been lifted one fout, the “ work ” done is one 
“ unit,” whether the time occupied has been one minute or one 
hour; if one minute, then the “ horse power” exerted lias been 
ssioa» Whether the lifting force has been constant throughout 
the time of aetion or variable. ** Work” done is independent of 
ne ry and speed ; “ horse power” is independent of variations 
of speed. 

It the indicating apparatus is correct, and is rightly applied, 
the area bounded by the diagram Jines will represent accurately 
the “work” done by the steam in the cylinder. during 
that half-reyolution; in other words, it will represeut 


‘s 
accurately S pads, where pds is the type of a. number of 


terms, each of which ex the pressure at one point 
of the stroke, multiplied by its own displacement, and 
s=length of stroke. It only remains, therefore, to measure 
this area; and this in any given case is a matter of geometry 
alone, and may be done with a very near approach to accuracy ; 
when measured itymay be represented by a rectangle, for every 
commensurable area may be represented by a rectangle, and 
every incommensurable area may be represented ‘in the same 
way, to any required degree of accuracy. ? 

t is true that the methods adopted in practice for measuring 
diagram areas are often loose and inaccurate. It is unsafe ty 
base calculations upon such measurements ; they serve only for 
rough-and-ready comparisons of one engine with another. 

Your obedient Seryant,. 
‘ M. 


THE DUNDERBERG. | 
To tHe Eprror oF ENGINEERING. 

Sre,—I regret having been unavoidably prevented from notic- 
ing at an earlier moment the reply ot Mr. John Bourne to my 
letter on page 26 of the present volume of your journal. 

My exposure of Mr. Ericsson's absurd egotism and Mr. Bourne’s 
unbecoming adulation, manifested in their joint misrepresenta- 
tion of the tte. ne | on page 546 of the last’ volume of Enct- 
NEERING, is graciously styled by the latter, ‘ minute carpings 
“ at the exposition I have laid before the public of the superior 
“ advantages of the monitor system.” 

The self-sufficiency of this remark seems to indicate that Mr. 
Bourne overlooked the fact that my letter charged him with 
misrepresenting the thickness of armour-on a-vessel built on a 
system he is to, and misleading the British public to 
believe another one, constructed on his favourite plan, has much 
heavier armour than she really carries, and all. this to maintain 
his argument in favour of the monitors. His istent sup- 
ression of the fact that the armour of the Puritan and Dictator 
is only 3in. thick a few inches below the water-line, and only 
2 in. thick below that again, will’ not ‘be pardened by those who 
have been accustomed to accord him their confidence. In his 
reply, he adroitly avoids correcting his misstatements respect- 
ing the Dunderberg, and says I blame him for not stating that 
the armour of the Dictator, below the water-Iine, is respectively 
but two, three,and four inches in thickness, and adds, “it 
“would ‘have been impossible for me to liave made’tlie state- 
“ ment, for the simple reason that it is untrue.” 

To prove the truth of my assertion I send you, with this, a 
tracing taken from the official drawings of the Puritan’s 
midship section. ‘The armour of each’ vessel is’ the same. 
The armour platés' shown on the’ tracing ‘are~1 ip. thick. 
The scale will*show how:far! below the ‘water line the 
armour is but. 2in. in thickness. Denying this ‘cheat in the 
armour, Mr. Bourne, persist in misleading the public in his 
‘‘ exposition of the superior advantages ot the monitor system” 
by re-usserting thatthe armour of the’ Dictator is tew and a half 
inches thick, withdit’ letting them into a knowledge of the fact 
that three narrow longitudinal bars of iron, separated by wooden 
planking from“eaeh other, constitute nearly one-hilf of the 
boasted thickness of armour carried by these vessels dnd those 
a of the Kalamazoo class. 

you will do me the favour to this tracing’ into your 
columns, you will enable the pubillo" te Settlé this question of 
veracity, and at the same time furnish’ your readers With some 
unpublished information respecting the |ironelad that is ¢e- 
signed to carry the first tweity-inch guns on the ocean. (If 
you fail to publish the drawing, please do me the justice at least 
to state whetlier ty assertions are provetiby it.)? ~~ 

I want Mr. Boutne to understand that 1 am writing about 
matters with which 1am quiteas familiar as he is, though 
aided by the inventor of the mouitérs hiniself; and however im- 
possible it may be for him to make this statement in “bis reply 
respecting the armour of these vessels, it would be as well for 
him, perhaps, to give some other reason for not doing so, than 
the im ility of stating what is not true. “Hevhas made a 
false statement to the injury of the Dunderberg, and has failed, 


* ayes 5 sent to us by Mr. Waitt'is really'a litho- 
ph, we have not ‘it to duce it, 
pe waka ocean: % 
the “ Dictator,” published € 
this journal. is, however, ‘a differenceim the side- 
armour plating, i of this plating being shown 
gradually reduced below the water-line, in the 
Dictator it is shown of the same thickness’ for its whole depth. 


Crewe Works. lOORSOM. 
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when it was pointed out, frankly to confess it. From this some 

ople may be so uncharitable as to believe the impossibility of 
fis stating what is not true depends upon whether a friend or an 
opponent will be injured thereby; certainly a difference of 
ownership of the ox that is gored seems to make impossibilities 
quite easy with Mr. Bourne sometimes. 

I have as little interest in the success or failure of the Dun- 
derberg as any correspondent you possess. I like fair-play, 
however, and regret to see one whose reputation and ability 
should be the pride of his countrymen descend to such methods 
to support his arguments. They might be deemed ingenious 
and laudable by some in the legal profession, but are certainly 
unbecoming in an engineer. Deception may obtain an unjust 
victory, and perhaps secure, throngh the glorious uncertainty of 
the law, an impregnable position; but it cannot succeed in a 
profession that rests solely upon the immutable laws of the 
Creator, and the practice of which is one constant exercise of 
veracity. 

If there be a seeming want of the proper courtesies of con- 
troversy in these reflections, I trust that Mr. Bourne will re- 
member that he has forced me to send the accompanying draw- 
ing to defend myself in a question of truthfulness raised by him 
against me. 

Mr. Bourne says, Iwould doubtless say something severe 
against the monitors, if I could only find it to say. 

One indispensable element in the monitor system, as defined 
by Mr. Ericsson, is the rotating turret, Without a rotating 
turret, the vessel could not be a monitor. Against such a 
system thus defined by its inventor, I have much to say, and 
would have no hesitation in breaking a lance with the ablest 
defender of it on either side of the Atlantic. 

The rotation of the turret, however, is not the only defect in 
the system. The hundreds of brave souls that were carried. 
down to a watery grave in the monitors Wehawken and 
Tecumseh should admonish us that the system of cutting down 
the sides of a ship to the extent to which it is carried in the 
monitors may cost more than the advantages gained by it. 
The less there is of the vessel above water the less certainly 
will be the amount of armour required to protect her from shot, 
and the less also will be the quantity of water necessary to 
send her and her crew to the bottom in case of sudden leakage. 
The feature which enables them to carry their immense deck 
load at sea becomes dangerous or fatal the moment the casual- 
ties of war, of navigation, of inadvertence, or anything else 
starts a leak. 

Iam perhaps more familiar with the various accidents that 
have happened to the monitors than Mr. Bourne is, and do not 
know that anything more severe could be said of them than 
what is contained in the unpublished official reports of the 
casualties that have befallen them. In our rebellion it was very 
rare that any shot heavier than 10in. round solid ones struck 
them, and these invariably at considerably greater distances 
than naval battles will probably be fought in the future. A 
turret that can be jammed with a 10 in. shot will not be likely 
to resist much heavier ones by simply putting a band 5 by 12 in. 
around its base. This may defend them against shot of that 
size, but experience alone will tell how much heavier ones will 
be harmless against them. The assertion that our 15 in. turrets 
will resist the 250-pounder navy gun of Great Britain is made 
in advance of such experiment, and is equally as bombastic as 
Mr. Eriesson’s silly remark to Mr. Bourne that “any of our 
“small monitors could send the Dunderberg to the bottom in a 
“ few rounds.” 

The rotation of the turret gave us, for the time being, an 
economy of armour in covering the guns, but it brought with it 
a radical defect in construction, that is, the joint at the deck— 
one that is inherent in the system. No ingenuity can ever 
prevent its liability to accident, or make it equally strong with 
the remainder of the ship. 

It would have been almost impossible to have fought the 
Miantonomoh in ordinary weather at sea during her voyage to 
Europe, for the simple reason that the working of the vessel 
rendered it almost a matter of impossibility to rotate the turret 
Mr. Ericsson has probably been reticent on this subject to his 
friend, but the fact is known to every officer of prominence con- 
nected at the time with the ship, and can be proven as easily as 
the thickness of the armour of the Dictator. Mr. Bourne will 
doubtless say, “If this be so, it is only an evidence tha’ the ship 
‘* was not strong enough to prevent straining.” If it were not 
necessary to rotate the turret in fighting the ship, she would 
have sufficient strength for all ordinary purposes. Such a 
result is an evidence that the slightest causes are sufficient to 
disable the best monitor yet constructed. 

It is a grave question whether the advautage of heavier 
armour compensate for this objectionable feature, involving, as 
it does, the necessity of turning a vast quantity of armour every 
time a gun is trained. The small port and the command of 
both sides and ends of the ship can be obtained by a fixed case- 
mate, and with a greater economy of iron. 

It is within the limits of reason to assert that one-tenth of the 
Government patronage expended in this country to improve the 
monitor system would have been sufficient to have developed 
plans whereby all the advantages of the rotation of the turret 
could have been enjoyed by vessels with fixed casemates. 

A factitious importance has been given to the system by the 
fortuitous circumstance attending its inception, and this has 
been increased by newspaper claquers and interested parties to 
sustain it. This latter course has been pursued tosuch a degree, 
by ridiculing and abusing every opponent of the system here in 
England, that it has obtained a hold upon the uninformed 
public, apparently establishing its superiority as incontestable. 

A passage in Mr. Bourne's reply would lead us to infer that 
the very able Constructor of the British navy is a convert to 
the rotating system. I cannot believe it without proof, and I 
challenge Mr. Bourne to give it. It will not do to say that Mr. 
Reed is a convert because he is constructing ships with rotating 
turrets, for this he may do to satisfy the vituperative clamour 
that has been directed for years past against the Admiralty 
because of its want of faith in such a system.’ I desire to see a 
= that has been said or published in ‘its favour by that gen- 

man. : 

Mr. Bourne must abandon his su of the rotating syste: 
or he will become fossilised. o Ree 

obedient Servant, 


Your 
Washington City, Sept. 16, 1867. Ws. Warr, C.E. 





CAST-STEEL AND WROUGHT-IRON 
RAILWAY TYRES. 
To THe Eprror or ENGINEERING. 

Srr,—It > the epociel yooriows of — the one which 
you are conducting to di inate tical truth, and give 
useful facts and Sauna, in intelipie Saniguage, free from Ohe 
somewhat pedantic vocabulary of abstract science; and if these 
journals are frequently denominated “ scientific journals,” I 
apprehend that this is due to the assumption that whatever is 
therein published is concordant with known scientific or practical 
truth, and conveyed in that precision of language which dis- 
tinguishes scientific writing from a lawyer's letter, rather than 
from any purely scientific pursuits in which their editors and 
collaborators may indulge. 

Thus, what renders these journals acceptable to practical 
readers is the publication of information useful to them in 
their daily practice, in shape or language free from the mysticism 
of high science, or from the fog which characterises the school- 
boy’s knowledge of new truths; from the illustrated advertise- 
ment, with its list of prizes and of prices, to the more’ ‘digni- 
fied editorial article, with its practical rules and simple useful 
formule. 

Last week I had occasion, in a letter which you were so good 
as'to publish, to call the editor of The’ Engineer's attention to 
a paragraph in a practical article lately published in that 
journal, which to my mind was written in anything but precise 
scientific language, and I beg again to trespass upon your space 
for a purpose somewhat similar. 

In The Engi of Septemb 
article on cast-steel and’ wrought-iron railway tyres, which, 
as it was not too lengthy, I undertook to veil in the hope of 
gleaning from it s*bit of useful practical truth not as yet known 
to me; and truth certainly I did’ find there, since the article 
gravely informs the reader that “we may safely say that, ex- 
“ cepting Krupp’s, of Essen, in Prussia, there is no district so 
“ noted for the manufacture of steel tyres as Sheffield.” But, 
as I am not a steel-buyer, sent by some extensive business house 
in the moon, and otherwise knew, ever since I could handle a 
knife, a file, and a chisel, that Shefiield is the capital of the 
steel trade, that bit of practical information was of no use what- 
ever to me. 

Further on, however, the writer of that article emerges from 
the strictly practical atmosphere in which he had been moving, 
to give information of a more scientific kind, and tells the 
reader that 

“ An rule for discovering the content of atyre, when cast 
“ and rolled, is found thus; d==diameter, a=depth of section, 
“ d4+ata.” 

Taking the paragraph as it reads, its meaning is that, by 
adding to the diameter of the tyre twice the depth of its section, 
an easy rule will be found for calculating—what ?—the content 
or the contents ( ?) of the tyre; but clearing away the fog in which 
the writer’s pen evidently was enveloped, I apprehend it means 
that an easy rule for discovering the contents of a tyre is toadd 
to its diameter twice the depth of its section, thus rendered in 
algebraic symbols: 





27, page 267, I found an 





d+a--a. 

Now, if the rule be correct, I certainly shall praise its sim- 
plicity ; but as I always like to go to the fountain-head of all 
truth, and, in endeavouring to do so, have been unable to recon- 
cile the rule with any known truths in geometrical science, I 
beg leave, through your journal, to ask the Editor of The 
Engineer to give me a demonstration of it, and until then I 
shall remain content with the belief that, inasmuch as a sum of 
lengths must give a length, the tyres, calculated by this rule, 
will be made up of length only, without either depth or 
thickness. 

I remain, Sir, 


Yours very trul 
me J. z BIRcKEL. 


BUSS’S PATENT FOR PYRAMID-CONCRETE 
SEA-WALLS, &c. 
To THe Eprror or ENGINEERING. 

Sir,—In your notice of recent patents, September 20, you 
kindly refer to my patent (No. 79) as “ a system of constructing 
“ piers, breakwaters, &c., by building iron eaissons of forms 
‘ similar to that of portions{of the proposed structure, and then 
“ floating them to their places; after which they are to be 
‘* sunk and filled in with stones and concrete. It is proposed 
“to build these caissons of the full width and height of 
“ the pier or breakwater, &c., and, in some cases, 1000 ft. long; 
“ and after they have been sunk they are to be secured by driv- 
“ing piles through their bottoms, and by bolting the adjacent 
* sections to each other. We fear that, unless the caissons were 
“ very elaborately and, consequently, expensively stayed, they 
“ would never stand the racking strains to which they would be 
“ submitted by resting on uneven bearings.” 

Now it is not intended that these large, water-tight, iron- 
plate vessels should rest ores uneven bearings. In numerous 
causes sea and river beds would afford extensive runs 
of shingle, sand, or mud, so that but little expens2 would be de- 
manded for preparing the seat. In other instances, asperities 
could be removed, and hollows filled up with ballast. Thus, 
when the proposed seat for a vessel already exists, or is rendered 
suitably even, the advantage of choosing lengths of 500 to 
1000 ft. consists in the having of fewer joints in the total 
length, and also fewer ends to frame and cover with plating. 
Such even beds would, therefore, avoid the racking strains to 
which you allude in the above notice. 

The object of this invention is to create solid artificial rocks 
in the form of piers, breakwaters, &., when possible, where such 
are required. ‘This is effected by pouring concrete into the 
water-tight iron shell so soon asit has sunk to its seat. This 
shell, therefore, need not be thicker or more elaborately stayed 
than is sufficient to enable it to be floatea out of dock and to its 
destination, to resist the outward pressure of water forcing the 
iron shell in, to prevent the same being forced out by the ex- 
pansion of the concrete while solidifying, and to keep out the 
water (in which it would be assisted by an anti-corrosive paint) 
until the contained concrete had hardened into a solid rock. 

Yours very obediently, 
ii, Buss. 


London, October 2, 1867. 











THE BIRMINGHAM WIRE GAUGE. 
To THE Epttor or ENGINEERING. 

Srr,— Mr. Clark has done good service 'in directing attention 
to the differences in the value of the Birmingham wire gauge. 

I think, however, that it would not be desirable to attempt to 
introduce a new. gauge, for, after all pains had been taken to 
make it coherent throughout, it would still be a system of 
arbitrary numbers conveying no idea. of actual dimension, and 
therefore not in accordance with scientific practice. Many 
manufacturers would not “see the use of it,” and.there 
would be be great difficulty in securing its universal adoption. 

I would propose Mr. Whitworth’s system, the decimal gauge, 
naming the sizes, if you will, Rae to their diameter in 
thousandths of an inch; thus, a wire of .010 diameter would 
be number ten, .100 inch number one hundred, and so on. 

In giving an order for wire, one could specify its diameter 
with a limit on either side for excess or deficiency; a manu- 
facturer could not object to working to such a specification, 
although he might defend and object to alter his special number 
panee- Thus the matter is very much in our own hands:.{ 
arge users order by decimals, makers will unconsciously fall in 
with the system. 

I would suggest to Mr. Clark that “mil” would very often 
be mistaken for a contraction of millim., or millimetre, and would 
probably lead toconfusion. There is no objection to the word 
“* thousandths,” it is not very long, and has the merit of being 
very defiuite. 

Yours truly, 
R. S. Cutter. 
The Electric and International Telegraph Company, Engineer’s 
Office, Telegraph-street, E.C., Sept. 30, 1867. 








RAISING THE STEAMER DRUID. 
To THe Eprror oF ENGINEERING. 

S1n,—We observe a paragraph in your issue of the 20th ult., 
relative to the raising of the steamship D,uid, which is calcu- 
lated to mislead as to the performance of the pumps employed 
to empty her, and, as the makers of the centrifugal pumps 
mentioned, we beg that you will give prominence to # correct 
statement of the facts, as contained in the following extracts 
from letters we have received from Messrs. R. W. Cousens and 
Co., of 23, Great St. Helen’s, agents for the ship. 

“Mr. Roberts’s ne gave us every satisfaction, and was 
quite equal to the work it was put to, viz., pumping out the 
after-hold. It is also true that it was made available for dis- 
charging the grain whilst the air was 100 toul to admit of men 
remaining in the hold; but we feel bound to state that your 8 in. 
pump worked admirably, and rapidly exhausted the water in 
the fore-hold, notwithstanding the large hole in the bottom of that 

” 


com i 
The after-hold of the Druid was the smaller of the two, and 
ite water-tight; it would have been. useless putting a power- 

ul pump, such as the one we had of you, when a much smaller 
one was all that was necessary. We may repeat that your 8 in. 
pump gave us more than satisfaction, as also the one we hired 
for the engine-room, which was also of your make. Jn both 
these compartments the eg ¢ had to overcome a rapid flow of 
water through large holes in the bottom.” 

We have only to add that the failure in the first instance is to 
be clearly attributed to the inadequacy of the powerful (?) 
hand-puinps einployed to empty the after-hold. 

We trust to your sense of justice to give equal publicity to 
this statement as you have given to the paragraph to which we 


refer, and are, 
Sir, your obedient Servants, 
GwYnNE AND Co. 
Essex-street Works, Strand, October 1, 1867. 


JENSEN’S HORSE-WHEEL. 
To tHe Eprror or ENGINEERING. 

S1r,—Will you kindly allow me a short explanation respect- 
ing this invention, which you illustrated and described last 
week? Itis neither designed nor invented by me, but was 
patented by me as a communication from abroad. 

in the report on the agricultural show of last year at Aarhuns 
(Denmark), page 148, the judges made the following remarks 
about this horse-wheel, which obtained the first prize : “* For each 
‘roller pussing the worm, the latter turns once, consequently 
“in this case thirty-six times faster than the crown-wheel 
“ with the rollers on. Thus a very great speed is obtained at 
‘once without intermediate gearing, which isa great advan- 
‘*tage.” As the construction was entirely novel, it was im- 

rtant to know how great was the percentage of power really 
transmitted from the horse-wheel to the machine. This was 
accordingly found by applying a spring balance between the 
horse and the pole, and a dynamometer on the driving-shaft 
leading to the machine, and the effective power remaining 
amounted to 79 per cent., which is a very satisfactory result. 
The ordinary horse-wheels yield only 60 to 65 per cent. I saw 
myself, a few weeks ago in Denmark, a patent horse-wheel which 
had been at work in the open air for the last two years, and it 
showed no perceptible wear or other deterioration. They are 
considerably lighter, and work with much less noise or jar, than 
the ordinary horse-wheels. The three or four horse apparatus 
drives direct on to the thrashing-machine by pulley and aoe 
as the driving-shaft from the horse-wheel goes at a speed of 1 6 
revolutions a minute, and can easily be constructed to go quicker 
if required. The “intermediate motion” (costing from 41. to 
61.) now used to get up the speed is thus dispensed with; 
but the patent horse-wheels are even cheaper to make than the 
ordinary ones with “second motion,” thus causing another 
saving both to the maker and the user. 

I remain, Sir, yours truly, 
PETER JENSEN. 








Gordon Grove, Holland-road, Brixton, 
October 2, 1867. 


Bririsu STEAMERS.— I'he number of registered steam-vessels 
of the United Kingdom engaged in the home trade was in 1852 
858. In 1859 the total had increased to 374; and in 1866 it 
stood at 612. The number of similarly registered steamers 

59, 


in the home and ly in the foreign trade was, 
nee Barly a0 the total uad increased te 9, and ia 
1866 it stood at 110. 
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ZEUNER’S VALVE DIAGRAM. _ 
To rus Eprror or ENGINEERING. 

Srr,—It is likely that many who do not understand trigono- 
metrical formule will not examine Zeuner’s interesting valve 
Gon, Saas . moet unless their 
attention is to explanation on 

It is much to be desired that simple itions should be 
simply demonstrated, so as to be intelligible to the greatest 


While grateful to the writer for real information, one cannot 
see the use of much of the algebra. Thus we have 

O Ber sin (W+3)+4/P—r? cos? (w+3)+4, 
and complex equations to the self-evident proposition that, 
if we neglect the distur caused by the obliquity of the 


eccentric rod, 
E=r 8 (w+), te, =C E. 
Those who have studied polar equations can see through the 
construction at once: those who have not are unenlightened. 
The following diagram may be new to many to whom it would 
useful; 




















Given, 
A B=lap on steam side of valve. 


B C=lead to steam. 
A D=throw of eccentric. 
Then angle F A E=angular advance of eccentric. 
A C=lead to exhaust. 
B G=maximum opening of port to steam. 
G= ° ” exhaust. 
Imagine E H to represent to scale the stroke of the piston; 
or divide H E into as many equal parts as there are inches in 
the stroke of piston, that each division may represent an inch 
of the stroke. 
E I represents that part of stroke made before steam is sup- 


IK re ts the expansion. 

K H, the premature release. 

M E, the com ion. 

From the obliquity of the connecting-rod the suppression and 
release are not at the same point on both strokes. The above 
are mean positions. 

But if we require the exact points for each stroke, circular 
arcs must be drawn with the length of the eccentric rod, and 
also of the connecting-rod, measured from the scale on H E, 
for their radii, as shown in Fig. 2. 


> 











Here the angle F A E=angular advance of eccentric, is 
obtained as at first. 

A B and A L=lap on steam side at each end. 

BC and L N=lead " . 

BG and L F=maximum opening of port to steam. 

E I and H O represent that part of s:roke made before sup- 
pression, on the supposition that E H represent the whole stroke 
of _ yee e ’ 

an , Tepresent amount of expansion. 
K H and M E, premature release. 
M E and K H, compression. 


Yours truly, 
Lincoln, Oct. 1, 1867. W. i. 








SuErrigeip.—No very great change is reported in the state 
of trade at Sheffield; but, upon the whole, an improved feelin 
ap to exist. More activity is shown in armour-plates, an 
it is stated that one firm has received sufficient orders to keep 
its men well employed until Christmas. There is a fair de- 
a & ey matériel, a continued preference being shown 

or 8 te 





BORING LOCOMOTIVE ECCENTRIC STRAPS. 





FIGA. 


To THe Eprror or ENGINEERING. 

Srr,—Enclosed is a tracing of a lathe chuck which I have 
designed for the purpose of turning locomotive eccentric straps. 

The chuck is very plain and simple, and to a practical eye 
mg — A, 1 e — view of chuck; 

ig. 2, an view; and Fi and 4 show a gauge and 
details. The chuck is similar to a common ph chuck. 
It is provided with two grips or nuts, A, to which the eccentric 
strap is bolted. It has only one screw, with left and right hand 
thread to enable the nuts, A, to move together to suit different 
sizes of eccentric straps. The nuts, A, are fastened at the back 
of the chuck by a common nut and washer, ©, as in ordinary 
chucks. The chuck screw is prevented from coming out of its 
ry by two loose washers, DD, secured by two taper pins. 

j E is an iron gauge with two holes bored in it the same size and 
centres as holes in eccentric straps. This gauge is case-hardened, 
and is used when boring the bolt holes in eccentric straps to get 
them all the same. The grips or nuts, A A, are made the same 
thickness as the liner required for the eccentric straps. 

Nuts or grips of different thickness may be made to suit dif- 
ferent eccentric 1" The lugs of the eccentric straps are 
faced up, and then bored to the gauge, and then put on the 
chuck and fastened with two bolts, the same as putting them in 
working order. 

The bolts, 5, which are four in number, are for the purpose of 
steadying the strap while under the process of turning. The 
grips, AA, are recessed with the first strap that is turned, so 
that after the first strap is turned they will, with care, serve as 
gauges for all the rest (the same size, of course). 

Eccentric straps are generally fastened in the ordinary four- 
claw chuck supplied to most lathes. They have to be drawn 
in, or lined off, before the turner gets them. Then he has 
to set each one, and by gripping them in the ordinary claw chuck 
they are liable to spring when taken out ; consequently they are 
not round. By the use of this chuck the eccentric straps need 
no drawing in, nor yet setting. The most particular thing is to 
have the grips, A A, the same thickness as the liner required, 
and the holes of same size, which can be easily done. 

By the use of this chuck, new eccentric straps can be turned 
much more quickly and cheaply than by the ordinary plan, and 
they can also be finished more accurately. 

If you think this worthy of a corner in your wide-spread 
paper, you will oblige by inserting it. 

I am, yours, &c., 
GrorGE RATCLIFFE. 

Highland Railway, Inverness, Sept. 23, 1867. 








COAL-CUTTING MACHINES. 
To Tue Eprror or ENGINEERING. 


Srr,—One can understand the anxiety of your correspondent, 
*X. Y. Z.” that the value of the coal-hewing machines I 
described in your impression of the 20th September should not 
be overrated, seeing that he is patentee of another system. 

I, as you justly remarked, have no pecuniary interest in the 
matter. I merely described what I saw, and I submit that, 
comparing what I did see with coal-hewing by hand, my antici- 
pations of the results attainable by this machinery are not very 
extravagant. 

If “ X. Y. Z.” has such a much more complete and perfected 
system (which, however, is'more than doubtful), then I should 
be one of the first to acknowledge its merits. 

“X. Y. Z.,” however, makes some statements which I cannot 
pass unnoticed, and I affirm, 


1. That kirving or undercutting the coal is the most burden- | 


some part of the collier’s work in getting coal, and this work 
the machines I described perform much more perfectly and 
economically than hand labour does. 

2. That although the long wall is the system best suited to 
these machines, it is not absolutely necessary; and further, if 
these machines would tend to the more general adoption of 
that system, which would save millions of tons of coal to the 
mr they would confer an additional boon. 

3. Three feet headway, or more, is not necessary to the success 
of these machines; they can be worked in 2 ft. and less. 

4. The system of root pressure is mentioned by me as an 
ingenious adaptation of means to a certain end, and though it 
may not be applicable under all circumstances, yet it is only the 
straight-action machine that requires it. The pick-action one 
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requires no supports whatever, and is, perhaps, the modifica- 
tion most applicable under ordinary circumstances. 

In conclusion, I beg to repeat my belief that until “ X. Y. Z.,” 
or some one else, brings out a machine that does more or better 
than the one I described, the latter deserves the most serious 
attention of the coal-owners. 

Middlesboro’-on-Tees. J. G. 





To Tue Eprror oF ENGINEERING. 

Srr,—With regard to my letter on the above subject in last 
week’s ENGINEERING, I beg leave to explain that my only motive 
for withholding my name was, that I was anxious to avoid, as 
far as possible, making use of your correspondence columns as 
an advertising medium. This, of course, cannot always be 
avoided in correspondence, as, for instance, in the case of the 
Corliss engine. But in the present instance I think you will 
allow me credit for having done, by avoiding all reference what- 
ever to any of my own plans of an coal, and by withhold- 
ing my name. Persons conversant with colliery matters will be 
able to take my remarks for what they are worth, and to 
“ J. G.” and others my letter may, without serving the purpose 
of an advertisement of my own plans, suggest matter for fur- 
ther inquiry and investigation. You are quite at liberty to 
append ny name to this letter, if you think fit. Meantime I 
sign myself, as before, X. Y. Z. 








THE EBBW VALE COMPANY. 

Tue secretary of the Ebbw Vale Company has sent the fol- 
lowing letter to the editor of the Globe, the same paper, by the 
way, that lately published the startling prophecy that the 
Metropolitan Railway was likely to be blown up by ip: 

“TO THE EDITOR OF THE GLOBE. 
‘7, Laurence Pountney-hill, Cannon-street, 
** London, Sept. 26, 1867. 

“Srr,—I am requested by the chairman of the Ebbw Vale 
Company (Limited) to contradict the statement contained in 
the paragraph inserted in your paper of the 24th inst., respect- 
ing the management of the works of this company, no change 
of the kind having taken place, or being under contemplation. 

‘*T beg to remain, Sir, yours respectfully, 
“ Epwin Grove, Secretary.” 








TUNNELLING AND MINING BY 
MACHINERY.* 
By Herman Haupt, Civil Engineer, U.S. 
(Continued from page 312). 

To proceed to the consideration of the objections which have 
been enumerated. 

1. The space occupied by the boiler. ‘ 

Space is limited in a tunnel only in two directions, height and 
breadth. In considering the subject the ordinary dimensions of 
a tunnel heading in America will be taken, say, 6 ft. high and 
15 ft. wide. No difficulty can exist in conforming to these di- 
mensions elsewhere. . 

The boiler used in the experiments at the Franklin Tunnel 
was of locomotive form, 3 ft. wide, 5 ft. high from track, 10 ft. 
long, and was estimated at 58 horse power. 

The power required for nine drills, at 3 horse power each, was 
27 horse power, and the boiler was therefore double the capacity 
that was actually necessary; but an excess of power is no dis- 
advantage. : : 

The gauge of the track being 40 in., the extreme width of 
boiler outside of wheels was 4 ft., leaving 11 ft. in the width of 
the tunnel unincumbered. 

As the tracks are supposed to be of the usual gauge adopted 
n the mines of Pennsylvania, 40 in., and as the frames of the 
stone cars do not project beyond the wheels, the extreme width 
would be 44 in., and two would occupy, with cars, 7 ft. 
4 in., leaving 3 ft. 8 in. clearance to make up the 11 ft. 

It appears, therefore, that even opposite the boiler there would 


be abundance of room for two tracks to away ma 
when in fact only one track at this point would be required. A 
siding to hold and shift cars would be placed behind the boiler, 


where the whole width of the tunnel could be made available. 


* Paper read before the British Association at Dundee. 
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The space occupied by the boiler, therefore, causes no incon- 
venience. 

The next objection is the inconvenience of carrying fuel and 
water into the tunnel. 

Water must be used in any system, and the inconvenience in 

one is not greater than in another; a pipe must be carried into 
the tunnel andextended from time to time as the work pro- 
gresses. When the boiler is run back fur the purpose of blast- 
ing, the tank attached thereto can always be filled without in- 
convenience or delay. 
The stone cars which — out material alway return empty ; 
and even if the quantity of fuel required should be increased 
fourfold, no expense or inconvenience could result from its trans- 
portation. . 

We will ascertain what amount of fuel can be consumed in 
twenty-four hours. 

Nine drills should finish nine holes in twenty minutes. If 
twenty-seven holes be blasted at once, and eight blasts be dis- 
charged in twenty-four hours, the time actually occupied in 
drilling will be eight hours. The quantity of water evaporated 
when nine drills are at work will be 27 cubic feet of water per 
hour, in eight hours 216 cubic feet, requiring one ton of coal or 
two cords of wood. Certainly not a very serious item either in 
cost or transportation. . 

The next objection to be considered is the difficulty of creat- 
ing a draft in the boilers without chimney or any of the ordinary 
means of accomplishing this object. 

The provision made for draft consists of a vacuum box or pipe 
leading from the outside of the tunnel. The proper dimensions 
of this pipe will be considered under the head of Ventilation, but 
it is sufficient to state here that a very moderate amount of 

power applied to a vacuum fan outside of the tunnel will draw the 
air from the tunnel through the pipe with a velocity so great 
that if the smoke-pipe of the boiler is ccnnected with it, and the 
current passed entirely through the firebox and flues, the draft 
becomes too great, and must be checked, by dampers; at the 
same time all the smoke, gases, &c., are drawn into the vacuum 
box and — out, and another anticipated difficulty is thus 
dis of. 
‘he next objection is the escape of steam into the tunnel. 
We ask why should it escape, and where does it escape from? 

There is no escape at the boiler except when the pressure be- 
comes so great as to raise the safety-valve; a small pipe om the 
safety-valve would instantly convey this steam into the vacuum 
pipe, but if the amount were tenfold greater, it would condense 
immediately without inconvenience to the workmen. 

Steam cannot escape from the pipe, for no loose joints are 
required, except where the pipe is connected with the bottom of 
the stand, and as there is but one joint to be attended to, there 
should be no excuse for any leakage at this point. 

The stuffing-boxes of the cylinders and steam-chests present 
greater difficulties, but these are overcome by a proper mode of 


ing. 

The exhaust steam, it is scarcely necessary to say, does not 
escape into the tunnel; it is carried by a pipe of 4 in. or 6 in. 
diameter into the vacuum box, and as the pressure is very slight, 
this pipe need not be very stout; three-ply gum (india-rubber) 
hose es ample strength. 

The exhaust steam escaping in puffs into the vacuum box 
performs a very important office in greatly assisting the ventila- 
tion at the extreme end of the heading, where it is most needed. 

Experience in the Franklin Tunnel has proved that a mode- 
rate leakage of steam from the pipes or stuffing-boxes is not 
attended with any inconvenience. In the damp cold atmosphere 
of a tunnel it condenses quickly, but there is no excuse for 
leakage; it proves defective workmanship, or careless packing 
of the stuffing-boxes. 

The next objection, of inconvenience from the heat radiated 
from the boiler is purely imaginary; the very opposite was 
found to be the fact; the men would get near the boiler when 
not at work because the warmth was pleasant. If inconvenience 
were actually experienced, a jacket of felt would prove an effec- 
tual remedy. 

The damage to the machinery from blasts is no greater with 
steam than with compressed air, but a barrier is always provided. 
This barrier, when a tunnel is driven by hand, consists of a pile 
of stones. Sometimes a barricade of logs is used, sometimes 
doors faced with logs or boiler-plate iron. A convenient 

lan of barrier consists in frames 3 or 4 ft. wide, and 7 ft. 
ong, placed in the bottom of the tunnel, where they are not in 
the way of anything. When a blast is to be made, they are 
tilted and propped. In blasting in a tunnel, only the smaller 
stones are projected far enough to strike the barrier, which is 
not required to be excessively heavy. The frames could be 
raised by two men, but the operation would be facilitated by the 
use of a lever. 

The difficulty of removing the machinery, very slight under 
aby circumstances, is entirely overcome by the use of the crank. 
One man can retire the train after drilling, before it would be 
possible to prepare for a blast. 

The last objection is the danger of boiler explosions, but why 
should this danger be greater in a tunnel than in a workshop or 
iactory? The boiler can be made so strong that an explosion 
under a pressure of 60 1b. per square inch would be simply im- 
possible, if even the most ordinary intelligence were exercised in 
iis management. A boiler 3 ft. in diameter, composed of boiler 
plates three-eighths of an inch thick, would be required to sustain 
a tensiie strain of only 1620 lb. per square inch, from a pressure 
of 60 lb. per square inch in the boiler; this strain is less than 
one-thirtieth of that which would cause rupture. 

Ventilation. 

The three indispensable requisites to the successful application 
of machinery to tunnelling are 

1. A machine adapted to drilling holes. 

2. A power applicable to driving the machinery. 


3. An abundant supply of air. 
A failure in either essentials would render the others 
valueless. 


There are but two modes of supplying air in tunnelling; one 
by forcing fresh air into the tunnel through pipes, and driving 
out the vitiated air at the mouth of the tunnel. 

, The other mode consists in drawing out the vitiated air through 
_ and allowing the fresh air to enter and replace the 
um. 





These modes of ventilation will be considered with reference 
to the power required to supply a given amount of air, and the 
efficiency of the ventilation which is thus secured. 

The usual mode of ventilation consists in forcing fresh air into 
the tunnel through pipes. This is the mode which has been 
adopted at the Mont Cenis Tnnnel, and imitated by the State 
Commissioners of Massachusetts, at the Hoosac. 

The compressed air at the Mont Cenis Tunnel is used for the 
double purpose of furnishing ‘power for the drills, and by its 
escape alding in ventilation. 

The wer required with the plan of compressors used at 
Mount Cenis is several hundred horse power. 

The ventilation secured in this way is represented by several 
writers as being exceedingly defective, excepting at the extreme 
end, where the perforators are at work. A cloudy, smoky, vitiated 
atmosphere extends from a short distance back of the machinery 
all the way to the entrance. The men engaged at the enlarge- 
ment must breathe this poisoned air containing the deleterious 
gases from the powder-smoke, and the carbonic acid from the 
lamps and lungs of the miners. In view of these facts, the 
statement of the press that great mortality sometimes prevails 
amongst the workmen is not improbable. 

By the vacuum plan of .ventilation, the powder-smoke and 
vitiated air are drawn into a pipe, and carried out of the tunnel, 
while a constant current of pure fresh air flows in at the end, 
and continues to the face of the work, leaving the atmosphere 
clear, the lights brilliant, and permitting the instrumental ob- 
servations of the engineers in giving marks for grade and align- 
ment, without suspending blasting or any other operation. 

The power required to furnish a given —— of fresh air 
on the vacuum plan was investigated theoretically and experi- 
mentally by the writer, at the Franklin Tunnel, in the fall of 
1865, 

One important result of this investigation was that the power 
required to draw a given quantity of air through a short Pipe 
was inversely as the square of the area or fourth power of the 
diameter; in other words, if the diameter should be doubled, the 

wer required would be reduced to one-sixteenth, and therefore 
In practice the largest possible area should be given to the air- 

ssage. 
These theoretical investigations furnished no information in 
regard to the power expended in overcoming the resistance due 
to friction in the pipes, and it became necessary to make a prac- 
tical test to determine data for calculations. 

For this purpose, a wooden box was constructed of rough 
boards. The size of the box or pipe was 110 square inches, in- 
side area; length, 1257 ft. 

The pipe was connected with a fan outside the tunnel, driven 
by a small engine of 10 horse power. 

The vacuum fan was 4ft.in diameter, and the number of 
revolutions varied in the experiments from 880 to 1220. 

The velocity of the air through the pipe was determined by 
exploding cartridges at regular intervals in the pipe by elec- 
tricity, and counting the oscillations of a pendulum, regulated 
to make 100 per minute, from the instant when the key was 
touched to explode the cartridge, until the smoke a at 
the fan. In this way also the leakage through cracks in the box 
was ascertained. 

The pressure of air in the pipe was determined by an anemo- 
meter. 

The vane of the anemometer presented a surface of 6} square 
inches; it was inserted at any desired point, by making a saw 
slit in the box; one ounce pressure on the vane represented 
1.4335 lb. on a square foot of surface. 

A pressure of air of .005 1b. per square foot is due toa velocity 
of 88 ft. per second. 

A pressure of .020 Ib. per square foot, to a velocity of 176 ft. 

r second. 

In general, if the velocities are represented by 

v, 2v, 8v, 40, nv, 
The pressure will be 
. Pp. 4p, 9p, 16 p, np*, . 
or the pressures are as the squares of the velocities. 

The velocity due to a pressure of one ounce on the vane of 
the anemometer was found to be 1491 ft. per minute, and to 
obtain the velocity due to any other pressure it was only neces- 
sary to multiply the square root of the observed pressure in 
ounces by the constant number 1491. 

Experiments were continued for several days, and the results 
tabulated; but, although interesting, the practical conclusions 
are all that will be here stated. 

A fan 4ft. in diameter, and making 880 revolutions per 
minute, discharged 3674 cubic feet of air per minute, if not 
connected with pipes. 

When attached to a pipe or box of 110 square inches in cross 
section, the discharge was reduced to 1820 cubic feet, or one- 
half, when the length of the pipe was 1138 ft., the fan acting to 
create a vacuum in the pipe, and the air propelled by atmo- 
spheric pressure. 

Although the experiments were interrupted by the suspension 
of the work at the Franklin Tunnel, yet it wou.d seem that cer- 
tain laws may be considered as at least approximately esta- 
blished which govern the motion of air in pipes when produced 
by creating a partial vacuum at one end, and allowing the 
atmosphere to act freely at the other. 

1. f he friction in the pipe being left out of consideration, the 
power requisite to draw a given quantity of air through a pi 
of given length will be inversely as the fourth power of the 
diameter, or inversely as the square of the area. 

2. The quantity of air being constant, the power will be as 
the square of the velocity. 

8. The velocity and power being constant, the quantity will 
be directly as the area. 

4. Power and quantity remaining constant, area must in- 
crease according to some function of the distance. 

The first three of these laws, which are independent of fric- 
tion, are modified by those which follow. 

5. The velocity, area, and quantity being constant, the fric- 
tional resistance will be directly as the length of pipe, and the 
increment of power required to overcome it will be in the same 
proportion. 

6. The experiments at the Mont Cenis Tunnel establish a 
sixth law, which is this, the loss of tension or resistance is in- 
versely as the diameter. Now, as the number of particles in 





contact with the surface as com with the whole volume is 
reduced in proportion as the circumference is increased, 
explains the cause of a reduced resistance with an increased 
frictional surface. 

It would follow that, roy 4 and velocity remaining con- 
stant, the resistance should be directly as the perimeter. 


Remarks. 
The discharge being reduced to one-half, when the vacuum 
pipe has an area of 110 square inches, and length of 1138 ft. 


To make the discharge equal to the original quantity, the velocity 
must be doubled, eal. the power which is as the square of the 
velocity quadrupled. 


As the quantity is reduced to one-half, at a distance of 
1138 ft., three-fourths of the power is required to overcome the 
resistance of the Pipe. 

If P represents the power exerted at the fan, 1 = distance at 
which three-fourths of the power is expended in overcoming 
friction of pipe=1138 ft. 

A=Area of pipe= 110 square inches. 

_Q=Quantity of air discharged per minute by fan without 


pipe. 

The quantity remaining constant, the power required at the 
distance 1 will be 4p, at 21=7p at 31=10p, at n1=@ 
n+1) p. But if it is desired that the power shall remain con- 
stant, and that the resistances from increased distance shall be 
— by an enlargement of area, 

¢ — have these considerations to lead to the required 
area (A’), 
The quantity being supposed constant, an enlarged area re- 
duces velocity in proportion to enlargement. 

The reduction of velocity affects power, which is as the square 
of the velocity. - 

When the power is increased from p, to (8+ 1)>p, the 
power being as the square of the velocities, and the velocities in- 
_— as the areas, the power must be inversely as the square 
of the areas. 


Therefore (3n +1) p:1p:: (s y : (x) 


from which it appears that A’=AV/3 n + 1. 
For example, if n=5, then the power required with the area 
A, would be 16 p, or sixteen times the power at the fan; but if 


the area be increased so as to become A V/3n+1=4 A, the 
power remains unchanged=p. 

To make a practical opp ication of the results which this in- 
vestigation has developed, let us assume a case applicable to the 
Mount Cenis Tunnel, in which the air for ventilation is to be 
carried a distance of four miles. 

Let the vacuum box be constructed by flooring over the 
bottom of a gallery, giving, fe f ten square feet of sectional area, 
and let the question presented be, to determine the power which 
— to one or more vacuum fans outside of the tunnel would 
exhaust 2118 cubic feet of air per minute from the extreme end 
of the gallery, 

It will be remembered that 2118 cubic feet per minute was 
the estimated quuntitv required at the Mount Cenis Tunnel, 
which does not appear from published statements of observers to 
be actually furnished, although more than 300 horse power are 
expended in rs the air. 

‘our miles equal 21,120 ft., and /¥?=18 nearly. The 
— at the end of the tunnel being = 10, n=18 (Bn-1) p= 
50, or 550 horse power would draw 3674 cubic feet of air per 
minute through a pipe with an area of 110 square inches, or .76 
of a square foot, and of this 540 horse power would be expended 
in overcoming the friction of the pipe. 

If the area is enlarged, the velocity being reduced in propor- 
tion to the area, and the power and resistance being as the 
square of the velocity, they will also be diminished in proportion 
to the square of the area. 

The area being enlarged in proportion as 7%: 10, or as 1:18, 
the velocity would be reduced in the same proportion ; and if the 
resistances are as the squares of the velocity, the power to over- 
come them would be in the same proportion, and would be 

5401 
reduced from 540 horse power to “Tr =8y, 

But the quantity of air discharged is to be reduced from 3674 
cubic feet per minute to 2120. As the velocities must be re- 
duced in the same proportion, and as the power is as the square 
of the velocity, the power would be reduced as 3674?;2120?, or 
about 66 per cent. less than the power necessary to pass 3674 
cubic feet. 

The perimeter of the section in proportion to area must also 
be considered. An area of 10 square feet in the form of a 
rectangle ten by one has a perimeter of 22 lineal feet: in the form 
of a square the perimeter with the same area would be 12} ft., 
and in the form of a circle 11} ft., so that in the rectangular see 
according to rule 6, page 52, double the power would be requi 
as compared with a circular area. 

After ui every allowance, it would appear that with a 
pipe or box of 10 square feet sectional area, and an application 
of 10 horse power, more than 6000 cubic feet of air per minute 
should be furnished, which is three times as much as the 
hydraulic compressors could deliver with an expenditure of 800 
horse power. 

Compressed air must move under high tension, at great 
velocity, and oan ae resistances; the pipes must be 
very strong, of very areas comparatively, and very ex- 

ive. 








The vacuum plan carries the air at a very feeble tension, 
with very low velocity, with slight resistance, in pipes of rough 
boards of large area, and furnished at small expense. 

To 2100 cubic feet of air per minute, through a pipe of 
8 in. diameter, requires a velocity of over 1200 ft. per minute, 
even after compression to one-fifth of its bulk, with correspond- 
ing increase in frictional resistance. 

The vacuum plan will pass the same quantity of air, withous 
compression, through a passage of 10 square feet at a velocity 
of only 200 ft. per minute. 

It must be observed in the practical consideration of this 
| sap of ventilation, that the theoretical results cannot be 

ully realised, that allowance must be made for the of 
pipes, for the increased resistances from eg pms 
over which the air is drawn at the bottom of the tunnel, for the 
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which is ex! for about 150 ft. to 
Sp eo 

the jues i iler ; but after 
—- ———— all eo increased oe it 
must i power required to supply a given 
i much yr ap al a= mith arger 
air-passages, than on that of eompressed air with small ones, 
and that the ventilation secured is incomparably more perfect. 
It must be observed also that the number of fans cau be in- 


i of improve- 
ments when the work of a generation in perforating them can 
be compressed into a brief period, with reduced cost at the 


Outlay required for Tunnelling by Steam at Prices of Labour 
as ‘Materiel tetas United States. 
For a tunnel heading 15 ft. wide, 6 ft. high, working nine 
drills at a time on the face, there should be provided: 
27 Perforators (2 in reserve) $500 ... $13,500 
8 Stands, $200 ... ase ees 600 
1 Trussed beam, $400... oom 400 
1 Thirty-horse boiler _.... ove 1,500 


Car and tender one oat 1,000 
Dirt-cars wee one oat 500 
Engine and fan outside, twenty horse 2,500 
Machinery for repair-shop ose 5,000 
Smith-shop ... és ne 500 


—~e ese ene 5,000 
Boards for air-boxes_..., ose 500 
Water and steam pipes, &c. aus 500 
$31,500 

At the tunnel of the Alps, the outside expenditures in ma- 
chinery, buildings, power, &c., are said to have amounted to one 
million of dollars for both ends. 

At the Hoosac Tunnel the expenditures for similar purposes 
by the State of Massachusetts exceeded $700,000, chiefly for 
one end. 

The plan under consideration, therefore, compares with others 
even more favourably in economy than in efficiency. 

Mining Tunnel. 

To drive a mining-tunnel adit, or level, with a section 6 ft’ 
square, or its equivalent, only two perforators need be used at 
one time, consuming six horse power of steam. The boiler, if 
steam be used, may be 2 ft. wide and 4 ft. high. The air-box 
4 ft. wide. The trussed beam for handling the drill-stand can be 
smaller than before described, or the drills can be moved by 
hand, or on a light iron frame or barrow mounted on wheels. 
Everything be on a reduced scale, but the same general 
principles should be observed, taking care to provide a surplus 
of power outside, as the difference between an engine that is just 
sufficient and a r one is very small. 

Estimate for the Equipment ofa Mining Tunnel, at Prices pai 
an Work and Material in the United States. ™ 





6 Drills, $500 ove eve -+- $3000 
1 Stand, $200 ove eee o. 200 
1 Trussed beam eee eee «. 250 
1 Eight horse power boiler... eos | OOO 
Carandtender... eee o- 400 
Dirt cars eee wee oe «150 
Outside engine and fan abe «. 1000 
Small lathe and other tools for shop ... 1000 
Smith shop, tools, &c. ee . 200 
Buildings eve ose «- 6500 
B eee exe one oe 200 
Water and steam pipes... ee 100 





$7600 
Of this equipment it must be observed that very little will be 
actually used up upon the works ; nearly all of it can be carried 
away when the work is completed, and used again. This is not 
the case with water power. 


Estimate of Cost of applying Machinery to Cornish Mining. 

In these mines water is pumped from great depths by means 
of heavy wooden pump-rods. 

These rods afford facilities for making attachments at any level 
by means of which air-compressers can be worked, and a power 
generated almost without cost, which is perfectly adapted to 
operate oe for drilling the holes required for driving the 
levels. Even if the power exerted in compressing the air should 
be four or five times as great as the power exerted by the air 
when compressed, this will be no disadvantage if the power 
should otherwise be wasted. A double-acting compresser and a 
cylindrical boiler-iron receiver, furnished with a safety-valve, 
would constitute all the apparatus absolutely necessary for com- 

air. 


The com presser aes - bo — size to furnish air as 
rapidly as it can y rilli ine—say, 30 cubic 
feet per minute. This amount of sic choad be furnished by a 
compresser 15 in. diameter, 9 ft. stroke, making seven strokes 
per minute. If power is not in excess, it can be utilised more 
economically by the introduction of more expensive and bulky 


An estimate of cost based on prices furnished by Nicholas 


om Esq., mining and mechan cal engineer, of Cornwall, would 
; £ 
For reservoir of 140 cubic feet capacity “~< a 
Four drilling-engines, two in use and two in 
reserve, 40. each  ... ote pee w. 160 
Stand for mounting drills oe wes a! 
Valves, pipes, and couplings ... 15 


Cast-iron pipes, 2in. in diameter, 2s. per 
fathom, 100 fathoms... sae oe 10 
Incidentals om om oe ees doe 20 


aa j ne a i = ~—— £255 
ith two drilling-engines, progress in drilling, as com- 
pared with hand labour should be ten to one in favour of the 


Estimated Progress in driving Railroad Tunnels. 
Nine drills are supposed to be ot at work in a heading 15 ft. 


set 
wide by 6 ft. high, and to drill three sets of holes before removal. 


Suppose a blast has been made. The barriers are immediately 
lowered, requiring two minutes, tracks laid in five miautes, first 
drill-stand picked up and run forward in five minutes. In_ 
mean time the omehe has all been cleared by being drawn into 
the vacuum box, and a space of 1 square foot at least cleared 
for the bottom of the first drill-stand. ‘The stand is then set in 
its place, and the men who attend to it proceed to adjust it, and 
place the drills in_ position while the trussed beam is used to 
pick up and place Nos. 2 and 3 in the same manner. 

In fifteen minutes from the time of a blast, stand No. 1 can 
be at work, even allowing ten minutes to move forward the boiler 
and make the one connexion which is all that is required to 
admit steam, and one for the exhaust. 

In any ordinary rock, the rate of drilling wiil not be less than 
2 in. per minute; but allow twenty minutes to drill a hole 26 in. 
deep, and ten minutes to shift the stand after one set of holes 
has been drilled, the three sets of holes and the intervals will 
consume one hour and twenty minutes; add the fifteen minutes 
which elapse before the first set of drills commence work, and 
fifteen minutes more between the removal of the first and last 
stands, and the time thus far amounts to one hour and fifty 
minutes. 

There remains the loading and blasting of the holes, 

The holes should be loaded as fast as drilled, so that when the 
last three holes are finished, all the rest are ready for blasting ; 
five minutes should finish the loading, and at the end of ten 
minutes the electrie messenger can be sent to do its work of 
simultaneous explosion, In the mean time the boiler has been 
run back, the barrier raised, the débris from former blast removed, 
and all ready for the next explosion. 

With such thorough drill as is exhibited in the exercises of an 
artillery battery, there seems to be no difficulty in blasting once 
in two hours, or at least ten times in twenty-four hours; and 
the progress could not be less than ten lineal feet perday. The 
average progress in the Hoosac Tunnel was one foot for each 
twenty holes drilled by hand with = explosions. Twenty- 
seven holes fired at once should produce a far greater effect, not 
considering the advantage to be derived from the use of more 

werful explosives than blasting powder, and ten simultaneous 
Paste per day should give a progress of not less than 12 ft. at 
each face. If this could be accomplished, it would bea progress 
six times as rapid as the progress by hand-labour. 

Estimate of Cost. 

Twenty-seven holes blasted ten times in twenty-four hours, 

each hole consuming 4 lb. of powder would give: 


135 Ib. of powder at 20 cts. per Ib. aa $27.00 

1000 ft. of fuse or its equivalent ... bee ee «=: 18.00 

Steel same as powder ... ove ose «oe «27.00 

Light ons 7 eae oid ous 4.00 

Fuel, 1 ton coal od ae oa ws ' “S680 

Two engineers outside $3 ods aw ~ @6 

Six machinists $3 a ees ééd 18 

Four blacksmiths $2.50 per éi 10 

Twelve machinists at drills $3 and 36 

Two firemen in tunnel $2 ra we 4 

Eight to remove material $1.75 ... ese 14 

Four carmen and drivers $1.75 ... ase 7 

Eight extra $1.75 eee ses eee 14 

Forty-six Total labour ove e. 110.00 
$196.00 


A progress of 12 ft. would cost $16.33 per lineal foot, or 
$5.40 per cubic yard, which is about one-half the cost by hand- 
labour, with six times the progress per day. 

With so large a margin to cover contingencies, it would seem 
safe to assert that the use of steam in tunnelling will save at 
least half the time and 25 per cent. of the cost, as compared with 
hand-labour. 

Space occupied by Gases generated in Explosions. 

Twenty-seven holes blasted simultaneously, each containing 
six-tenths of a pound of powder occupying 18 cubic inches of 
space, expanding 2000 times its original volume, would give, 


27 x 18 x 2000 : 

1728 =562 cubic feet. 
Tan wo 
Do = 6.2 lineal feet, as the space occupied in the tunnel... 

If the exhaustion of air at the extreme end is at the rate of 
even 1200 cubic feet per minute, the smoke would all be removed 
in half a minute. 

Air required for Tunnelling. 

In the use of steam, the air required may be determined by 
the following data: 

Sixteen pounds of air are required for the combustion of one 
pound of coal. 

One cubic foot of water is evaporated by 10 1b. coal, and re- 
presents 1 horse power. 

One pound of air weighs .075 lb. avoirdupois; 1 horse power 
consumes 160 1b, of air, or 2133 cubic ft. per hour. 

At the Mount Cenis Tunnel it was estimated that 10 cubic 
metres of air per hour were required for the respiration of one 





man ; 
Seven cubic metres per hour to support the combustion of one 


two hundred and fifty cubic metres of air are required to 
dilute the gases generated by the explosion of one kilogramme 
of powder to an extent sufficient to permit them to be taken 
into the lungs, all of which, it must be observed, is saved by the 
adoption of the vacuum plan of ventilation, as this pernicious 
air 1s not breathed by the workmen. 

The quantity of air required will be determined at the period 
of maximum consumption when the greatest number of men 
are in the tunnel and the machines all at work. 

Nine machines consuming each 3 horse power of steam re- 
quire a 30 horse power boiler, consuming 300 1b. of coal per 
hour, and 64,000 cubic feet of air per hour, or 1066 cubic Ret 
per minute. 

Twenty-three men in tunnel, each 353 cubic 

feet per hour, or 6 cubic feet per minute 138 

Twelve lamps, each 247 cubic feet per hour, 

or 4.6 per minute ... eee eve eve 





Air required per minute ... 1259 cubic feet. 





To furnish this amount of air by a vacuum fan at a distance 
of two miles through a pipe or box of 10 square feet sectional 


the | area would not require 5 horse power. 


Improved Means of Furnishing Light. 

The attention of the writer has not been confined to the con- 
sideration of the primary essentials in tunnelling. He has ex- 
perimented to some extent on other means of facilitating pro- 

by securing improved means of lighting and blasting, 
some of which will be briefly aliuded to. 

To dispense with the smoke of lamps or candles, and secure 
a brilliant light, a large magneto-electrical machine was con- 
structed under the rection of Mr. ee W. Beardslee. 
This machine was no doubt the largest of the kind ever con- 
structed ; its weight was 3 tons, and cost over $3000, It was 
intended to drive it by means of the — outside the tunnel, 
and convey the current by wires, the light being produced by a 
coil of platinum wire in the focus of a parabolic mirror. Al- 
though a brilliant light was obtained by means of this machine 
when the reflector was within 100 ft., yet it was found impossi- 
ble to carry the current to any great distance from the machine, 
and therefore it was not used in the tunnel. The present plan 
of operations in which the boiler is movable would permit such 
a machine, or any other that might be found preferable, to be 
attached to the rear end of the tender, and rotated by a small 
steam cylinder. This would obviate the necessity of carryi 
the current any considerable distance from the generating 
machine. 

Improvements have recently been made in the production of 
electrical light, and there is but little doubt that it can be made 
practically available in tunnelling and mining. 


Alignment. 

The same apparatus which produced the light was intended 
to be used in yore the grade and alignment, by projecting 
on the face of the rock from ‘the reflector the yA of a 
cross from which both the vertical and horizontal measurements 
could be made a mark, always before the eyes of the workmen, 
and which blasts could not effuce. 


Blasting. 

Another use to be made of the electrical apparatus was in 
securing simultaneous discharges from a large number of holes. 
Experiments were made with a smaller machine, constructed by 
Mr. Beardslee. It was found that a cartridge could be ex- 
ploded at a distance of 100 miles, using the ordinary telegraph 
wires. Also, that fifty cartridges attached to a wire outside 
the tunnel would all explode, but inside the tunnel not more 
than six or seven of the holes would be exploded. The cause 
of this was ascertained, and experiments were in progress to 

rovide a remedy when the suspension of operations at the 
Franklin Tunnel put a stop to them, and no opportunity of re- 
newing them has since been presented. 

The last report of the State Commissioners on the Hoosac 
Tunnel shows that efforts in the same direction have been made 
by them, that their engineers, assisted by Colonel Schaffner, 
could not explode more than about five charges at once, but that 
certain suggestions were made, in consequence of which new 
machines and fuses were procured, by the use of which so many 
as thirty-one charges have been fired at once. 

If this machine is not exactly what it should be, no doubt 
can be entertained that the difficulties will be overcome, so soon 
as the attention of electricians shall be more generally directed 
to the subject. In fact, it would appear that the Abel fuses 
exploded by the ebonite battery leave little to be desired. 


Loading Holes. 

The old way of pouring in loose powder and tamping with 
stones will not answer in expeditious trunnelling. The only 
proper mode of loading holes is to have the powder enclosed in 
previously prepared cartridges, in which the fuses or electrical 
wires are inserted. These cartridges were prepared in the follow- 
ing manner: A stiff case was made by pasting brown paper, 
and rolling it around a stick, so as to give adiameter of 1} in.; 
a r wad, di in paste, forms the bottom; when dry, the 
a was iatretuced wat the fuse or wires, then a wad, then 
dry sand, until the whole length was about 20 in. In loadi 
a cartridge was pushed into a hole, followed by a poin 
wooden plug tightly driven. The point of the plug would 
break the cartridge and spread the sand. Lastly, an ordinary 
railroad spike was driven into the end of the plug, which split 
it into four quarters, driving the pieces firmly against the sides 
of the hole. This mode of tamping was found to answer per- 
fectly, and was so expeditious that several holes could be loaded 
in a minute. 

Nitro-glycerine. 

The report of the Hoosac Tunnel Commissioners states that 
the experiments with nitro-glycerine have been very successful ; 
that no accident has aed from it; that there seems to be 
little risk if the article is good, and ordinary care taken in its 
use, and that double progress can be made with glycerine over 
that made with powder, at less cost. The report states that 
“ whenever its extensive use shall be concluded pon, it will be 
“ necessary to secure the services of some scientific person expert 
“ in handling it, that some antidote against headache may be dis- 
“ covered, and that the use may be reduced to the lowest pos- 
“ sible point.” - 

The antidote against headache caused by breathing the 
noxious gases resulting from the explosion of glycerine 18 
obvious. It consists simply in adopting the vacuum plan 0 
ventilation, which would carry off any vapours or gases without 
injury to the workmen, even if they were as poisonous at the 
fumes of prussic acid. 








Rarways 1x Russta.—Great activity continues to be dis- 
layed in connexion with the development of railways in Russia. 
hree important sections have been opened ot late, viz., from 

Odessa to Tiraspol, from Warsaw to Tirespol, and from Balta’to 
Olriopol. Propositions have been renewed for the purchase of 
the Nicholas line (Moscow and St. Petersburg). The conces- 
sion has been granted of a line from Poti to Tiflis, while surveys 
have been commenced for another line from Rostow on the Don 
to the Black Sea. A line is to be constructed at Pompe of 
the State from Koursk to Karkhow and the Sea of 
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THE PRICE OF STEEL RAILS. 

At the present time, and when the utmost working 

economy, as derivable from the introduction of steel 
rail, is so important to our railway companies, their 
purchase is sometimes proposed to be deferred until 
the expiration of Mr. Bessemer’s principal patent, two 
years hence, in the belief that, because the royalty will 
then be lessened (for, as several important patents of 
Mr. Bessemer’s will remain still in force, it will not be 
wholly taken off), steel rails will then be cheaper. 
Even were the price to be then lessened by the amount 
of the royalty, which is hardly 7 per cent. of the total 
price, this policy of delay would be a mistaken one for 
the true interests of railway companies. Every railway 
engineer who has had experience of the working of 
steel-laid lines is now aware that, quite apart from 
their greater durability, steel rails begin to save in 
working expenses from the day they are put down, 
because of the smoother and firmer road which they 
make as compared with iron, and consequently the 
lessened resistance to traction and lessened wear and 
tear. In this respect alone, steel rails are now well 
known to have an advantage over iron, more than suf- 
ficient to compensate for the increased interest, whether 
simple or compound, upon their greater first cost. The 
company which, having rails to renew, now replaces 
them with iron, commits itself to the higher rate of 
working expenses, not merely for two years, or till the 
expiration of Mr. Bessemer’s patents, but until the 
rails themselves are worn out, and this may be five, 
ten, or twenty years, according to the amount of 
traffic. No policy is worse than to tie down a railway 
company to the use of an inferior material, and that for 
a period of years. ; 

But it may be predicted, with almost as much cer- 
tainty as anything can be predicted of the future, that 
even when Mr. Bessemer’s patents expire, steel rails 
are likely rather to increase than to diminish in price. 
In the first place, the present is a period of excep- 
tionally low prices, owing to the general depression of 
trade, and with any fresh and considerable demand 
prices will most certainly advance. In the second 
place, we have already had the full effect of competi- 
tion, and steel rails have been made and sold less with 
a view to present profit than to future orders based 
upon their ascertained superiority over iron. The 
managers of certain of our largest steel-rail works 
have assured us that, even where they had tendered to 
supply Bessemer rails as low as 12/. per ton, they had 
more than once found themselves underbid. When Sir 
(then Mr.) John Brown was the sole maker of Bessemer 
rails, his price was 17/7. or 18/. per ton; but now, in the 
face of sharp competition, this has been brought down 
by one-third. The great firms of the Barrow Hematite 
Steel Company, Sir John Brown and Co., Charles 
Cammell and Co., the Dowlais Iron Company, the 
Ebbw Vale Iron Company, the Mersey Steel and Iron 
Company, and the Bolton Iron and Steel Company, in 
addition to the establishments of the Old Park Iron- 
works (Wednesbury), the Manchester Railway Plant 
Company, the Lancashire Steel Company (now, how- 
ever, in liquidation), Samuel Fox and Co., Henry 
Bessemer and Co., John M. Rowan and Co., besides 
the steel works of the London and North-Western 
Railway Company, at Crewe, are now making Bessemer 
steel, mostly for rails ; and between these firms and com- 

anies there has been a keen competition to establish, 
if possible, an exclusive name and reputation, even at 
the expense of temporary profits. It is impossible to 
foretell the results of further improvements, and these 
are quite as likely to lessen the price of iron as of 
steel; but the general tendency is towards a rise in 
prices, inasmuch as labour is rising in price, and, on 
the full recovery of trade, will inevitably be dearer than 
now. Hematite iron, spiegeleisen and coke, the raw 
materials of Bessemer steel, are steadily rising in price ; 
and nothing is more probable than that their increased 
price, even two years hence, will more than exceed 
the whole of the present royalty on steel rails. Another 
circumstance which must contribute towards increasing 
the price of steel rails is the increasing conviction of 
their immense superiority—a conviction that railway 
companies have been much too slow in adopting them 
generally ; and as the result of this conviction alone, 
we shall yet trace a largely increased demand, which 
for a time will necessarily advance present prices, now 
that ironmasters are glad of anything thatwill keep them 
at work, and just cover the total cost of production. 

It is incumbent upon all business men to look as 
far as sible into the future, to interpret the signs 
of the times, and to make their plans with reference to 
the best-assured prospects of trade. In this spirit of 
forecast, no railway manager can doubt that, with the 
Bessemer steel trade (like almost all other trades), now 





depressed by the general absence of enterprise, already 
suffering from competition under a demand far short 
of the available means of supply, the prices of its raw 
materials still rising, the probability of an active re- 
sumption of general trade at the end of the next two 
years, if not sooner, and with a rapidly spreading con- 
viction that steel rails are greatly superior to iron, 
and that they are absolutely indispensable for very 
heavy traffic, their market price, irrespective of the 
royalty, must increase by more than the royalty itself. 
And even were this not nearly certain, the policy of 
ne any railway company to the use of an un- 
questionably inferior material for five, ten, or twenty 
years, according to the amount of traffic, would be a 
mistaken one in every point of view. 








THE CINCINNATI BRIDGE. 


WE give this week drawings of the suspension bridge over 
the Ohio River, at Cincinnati, U.S., a bridge of the widest span 
yet constructed (1057 ft.), and which is undeniably the finest 
of its kind ever constructed. We gave some few weeks back 
a copy of the engineer's report upon the construction of the 
bridge, from which we repeat a few general dimensions and 

uantities. We also give a portrait of the engineer, Mr. John 

. Roebling, who was also the engineer of the great railway 
suspension bridge over the Niagara River. Mr. Roebling, a Prus- 
sian by birth, has been long resident in the States, and has 
executed many fine examples, besides those we have named, of 
wire suspension bridges and aqueducts. He is about to com- 
mence the construction of the great bridge of 1600 ft. span over 
the East River at New York, a bridge which, with its land 
spans, will be about a mile in length, and which is estimated 
to cost about 1,200,000/. 


Main span from centre to centre of towers 1057 ft. 
Side spans from abutment to centre of tower 281 ,, 
Total length between abutments ... oo eed 1619,, 
Elevation of floor above low water at tower ois The 
» Pp s in centre 103 ,, 
» of Front-street, Cincinnati approach 60 ,, 
» ofSecond ,, Covington ‘ 1) oe 
Ascent of Cincinnati approach in 100 ft. ... . | 
Length of Cincinnati‘approach from Front-street 
to abutment pe an inn ose ioe 841 ,, 
Length of Covington approach from Second-street 
to abutment eee ove ove ove 292 ,, 
Total length, including approaches 2252 ,, 
Number of cables i.. oe ee 2 
Diameter of each... ove ove 12} in 
No. 9 wires in each cable ... 5200 
“ » both cables ., 10,400 
Average strength of one wire 1620 lb 
Ultimate strength of one cable 4212 tns. 
~ »» Of both cables 8424 ,, 
Number of stays in main span 76 
Strengthofeach .. ose 90 tns. 
Aggregate strength of stays oes 6840 ,, 
United strength of cables and stays 15,264 ,, 
Weight of main span between towers 1500 ,, 


as far as supported by cables = ” 


” 
Deflection of cables in main span 9 ft. 
Permanent tension to strength 1+8 
Ordinary working tension to strength 17 
Maximum tension to strength * ne 16 
Section of each anchor chain in square inches 190 
” two ” ” ” ee 380 

Ultimate strength of two chains wes 9500 tns. 
Elevation of anchor-plates above low water 25 ft. 
Greatest weight resting upon the foundation of 

each tower pee ous <0 in +» 82,000 tns. 
Area of each foundation ‘ ose 8250 s.ft. 
Pressure upon each superficial foot 3.88 tns. 


Cubic content of masonry of each tower a 400,000 ft. 








AUSTRALIAN CoAv.—New South Wales coal can be con- 
veyed to Hong Kong for 15s. per ton, while the transport of 
English coal to the same point involves an outlay of 22. To 
Calcutta the cost of conveyance in the case of New South Wales 
coal is 17. to 12. 5s., and in the case of English cool, 2. per ton. 
In the face of such facts as these, one would think that the 
extraction of coal in New South Wales must steadily increase. 

Errata.—In the last line of the note to the article, entitled 
“Mallet Mirum in Modum,” in our last number (page 322), a 
misprint occurs. Instead of “say about 170 ft. in diameter ” 
read “say about 1370ft. in diameter.” In the fourth line 
above this also, for “increases only as the cube of the diam eter ” 
read “increases only as the cube root of the djameter.” 

STEEL FOR SHIPBUILDING.—The application of steel in the 
construction of ships is making steady progress in the 
shipbuilding-yards on the Clyde. In the two frigates now in 
hand for the British Government at Messrs. Robert Napier and 
Son’s, steel enters largely in the construction of the hulls. All 
rts which require no heating and bending after their being once 
ished by the steel makers are specified to be made of steel, 
and some excellent specimens of Bessemer steel-plates and 
angles made by Messrs, Cammell and Go., of Sheffield, are now 
under test at the above named shipbuilding-yard. Messrs. 
and A. Inglis are designing a steal thip for the river Plate. It 
is to be a fast running nger steamer of 1600 tons measure- 
ment, 250 ft. long, ai to draw about 7 ft. of water only. It 
is to be fitted with twin screws, and circular steel boilers carry- 
ing 25 lb. of steam. The steel-plates will be punched and 
rivetted with steel rivets by hand in the usual way. 

Tue Instrrution.—We may state that the question of the 
right of the Institution of Civil Engineers to expel from its 
body the gentleman whose conduct formed the subject of the 
late inquiry, has been submitted to eminent counsel, and that an 
opinion has been given that the Institution has no legal power 

us to expel a member. 


W. | of water at the time. So scanty was the supply, that 
4 





THE GREAT INDIAN PENINSULA 
RAILWAY BRIDGES. 

No sooner have we recovered a little from the effects 
of the startling news relative to the total collapse of 
the viaduct across the Mhow-ke-Mullee Khind, on 
the Bhore Ghaut incline, than we learn, from the ac- 
counts of the following mail, that two large bridges 
have been washed away on the unopened portion of 
the Great Indian Peninsula Railway line between 
Khundwah and Hurdah, the consequences of which 
must be to delay indefinitely the opening of that sec- 
tion. A crack has been discovered in the largest 
viaduct on the Thull Ghaut, the dimensions of which 
erection is about 200ft. high and 750 ft. long; and 
three other viaducts on the same ghaut have been 
found to be in such a dangerous state, that passengers 
have to leave the trains and walk across. Seventeen 
bridges on the unopened portion of the Nagpore ex 
tension of the Great Indian Peninsula line have also 
been condemned by the company’s engineers. At 
present we have not received copies of the reports on 
the state of all these bridges, but if what we have 
received concerning the fallen viaduct on the Bhore 
Ghaut may in any way be taken as a fair representa- 
tion of the other bridges on this line, we may with 
tolerable certainty predict a rapid decrease in the in- 
terest returns of this line for some time to come, in 
consequence of the large amounts that must be forth- 
coming for the purposes of reconstruction. 

As the Syhadee Mountains, or Western Ghauts, run 
parallel to the line of sea-cdast, they cut off Bombay 
and other parts from the interior of the country. 
Across these mountains goes the south-eastern line of 
the Great Iudian Peninsula Railway by means of a 
series of the most magnificent railway works in the 
world, consisting of tunnels, viaducts, and gradients, 
some of which are as steep as] in 37. This Bhore 
Ghaut incline is 15 miles and 68 chains in length; the 
level of its base is 196 ft. above high-water mark in 
Bombay, and of its summit, 2027 ft., so that the total 
elevation surmounted by the incline is 1831 ft., at an 
average gradient of 1 in 48. The works consist of 
twenty-six tunnels (the total length of which is 3985 


*| yards) and of eight gigantic viaducts, besides numerous 


extensive cuttings. The viaduct, which has just 


.| collapsed, sacrificing the labour of two years, and 


50,000/., is that which crossed the Mhow-ke-Mullee 
Khind, between Wonee and Thakoorwada, and was 


_| the most important on the ghaut, connecting, as it 


did, the upper and lower ranges of hills. It was also 
the most extensive on the line, consisting of eight semi- 
circular arches of 50 ft. span, and 139 ft. above the 
surface of the ground. So far as the actual works 
were concerned, however, this does not show their real 
height, because it was necessary to excavate to a depth 
of 24 ft. before a sufficiently solid foundation could be 
obtained. The viaduct was thus 163 ft. high above 
the footing, and it was built on a considerable curve. 
It had been known to be at least superficially unsound 
for several years, cracks having been visible in two of 
the piers. 

The cause of the fall of the viaduct is undoubtedly 
to be found in its very faulty construction. Sound 
and substantial as the masonry may have seemed 
outside, any attempt at inspection when the work was 
proceeding must have shown the merest tyro in build- 
ing that the inside masonry was disgracefully insuffi- 
cient. The piers of this viaduct were built with their 
casing of cut stone averaging 2 ft. on the bed, whilst 
the whole of the intermediate portion was of common 
rubble. The lower part of the pier, forming the plinth, 
is 2ft. wider than the shaft, which is carried inwards 
by two 6in. offsets. It will be easily understood that 
a block facing of, say, 24 in. actually makes the face- 
work of the shaft to stand on only 12 in. of the cor- 
responding work of the plinth, and thus the greater 

art of the weight is thrown upon the rubble hearting. 

he piers of all the viaduets on the Great Indian 
Peninsula Railway are, we believe, built in a similar 
manner. 

In addition to the defects of construction, the lime 
and mortar used by the contractors must have been 
very inferior, probably owing to the terrible scarcity 


there was not even sufficient for the wants of 24,000 
or 25,000 men employed on the works, and who were 
decimated by cholera in consequence. ‘The mortar and 
the stones being too dry, no care in building could 
bind the courses of masonry together, and hence the 
cracks and downfall of the whole. 

The following resolution on the subject, dated 20th 
July, 1867, has been issued by the local Government: 

Resolution.—The fall of the great viaduct on the 
Bhore Ghaut incline has fortunately been attended 
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with no loss of life, or injury to any person; but it 
might have been followed with the most deplorable 
results. 

2. The work appears to have subsided under no 
immediately exciting cause; it was neither subject 
to the rush of flood-water, nor was it shaken down 
by a passing train; and there is too much reason to 
fear that, after an existence of five years, it yielded 
from defects inherent in its construction, and from 
causes which have been in operation from the mo- 
ment of its completion. 

8. The embankment of the Sooki Nullah gave 
way from a similar cause—original defective con- 
struction; though in this case there was an active 
cause in operation which produced the catastrophe, 
and combined to bring it about. 

4. These facts suggest matters for very [gem con- 
sideration, and call for the most prompt and vigorous 
action on the part of the railway company’s officers, 
and on that of Government. 

5. There is no possibility of determining to what 
extent faulty and insecure construction may have been 
carried on, on other parts of this line; and though 
Government trusts that it may not exist in the case of 
any other works than those in which it is at present 
known to exist, his Excellency in Council feels it in- 
cumbent on him to do all in his power to set the question 
as far as possible at rest. 

6. In Government Resolution, No. 1475, of the 17th 
instant, it was remarked that no rule regarding re 
the line would be of any avail to ensure safety, if ba 
design or faulty construction be allowed to remain 
uncorrected ; and the attention of the consulting engi- 
neer was called at once to the necessity of remedying 
defects wherever they were known to exist. 

7. The correctness of this view has been confirmed 
in the instance now under notice. The line inspector 
had passed over the viaduct very shortly before it col- 
lapsed, and found nothing to indicate the probability of 
such a calamity. It is evident, therefore, that all or- 
dinary precautions may, in a case of this nature, prove 
unavailing. 

8. It may be extremely difficult to devise measures 
which shall be entirely effective in the case of works 
unsound within, but which present the external appear- 
ance of sufficient stability; but nothing that is practi- 
cable in the way of testing and examination should be 
omitted. His Excellency in Council is therefore 
pleased to direct that the consulting engineer should 
call upon the railway company to submit reports of 
every work of construction on the line, and that in 
cases of bridges the responsible engineer should submit 
certificates that all masonry in piers and abutments is 
plumb and without external cracks, that arches are not 
crippled or out of shape, and that there has been no 
dangerous scouring action through waterways. 

9. In case any works should be found defective in 
any of the particulars enumerated, the responsible en- 
— must make a special report, specifying the exact 
efects that are apparent, their nature and extent, 

10. The engineer should also specify whether the 
sides and toes of embaukments exposed to flood action 
are pitched or otherwise protected, or not. 

11. Ou the receipt of these reports, the consulting 
engiveer or his deputies should personally visit and 
inspect the principal works, especially those reported 
as defective, and, in consultation with the company’s 
engineers, should suggest the measures that may seem 
most applicable in each particular case to secure the 
work and prevent accident. 

12. His Excellency in Council confidently relies on 
the cordial co-operation of the railway company’s agent 
and his officers in carrying cut promptly and without 
delay these precautionary measures, which are, in his 
Excellency’s opinion, necessary alike for the safety of 
the public and the interests and credit of the allen 


company. 
M, K. Kenwnepy, Colonel, R.E., 
Secretary to Government. 
We believe we are correct in stating, that this viaduct 
will be replaced by an iron girde* bridge, and, in the 
mean while, a tramway is being constructed for the tem- 
porary accommodation of the traffic. 





THE PARKHEAD FORGE, GLASGOW. 

Manrtne engineers and iron shipbuilders on the 
Clyde, whose demand for heavy forgings, plates, and 
rolled iron of all kinds is very extensive and important, 
rely for their supply almost entirely upon a limited 
number of forges situated in their own district, and 
laid out on a very large seale. The largest and most 


celebrated forge in the locality is the Parkhead forge, 
founded by the late Mr. Rig by, and now carried on, as 
Rigby and 


the firm ore, by Mr. Beardmore. 





The Parkhead forge is laid out for the manufacture of 
the heaviest forgings at present in demand. The 
heaviest article yet produced under the hammers of 
this establishment is the double crank-shaft of the iron- 
clad Monarch, a forging which weighed 32 tons in the 
rough. The weight does not equal that of the great 
wrought-iron shaft sent to the Paris Exhibition by 
Messrs. Marrell fréres, of Rive-de-Gier, in France, and 
which is said to weigh very nearly 30 tons in the 
finished state, and has three double cranks; but it 
comes sufficiently near in size to this latter to show 
that the Parkhead forge is fully equal in power 
of production to the largest forge in France. This 
refers exclusively to iron oto, which, as compared 
with steel, require a smaller weight of hammers. The 
largest hammer at the Parkhead forge is 7 tons in 
weight, but the clear span between its standards is 
fully 15 ft.,so as to afford plenty of room for the 
heavy forgings which are operated upon. The appear- 
ance of the steam-hammers in a forge of this kind 
generally gives the idea of their heads being heavier 
than they really are, on account of this difference of pro- 
portion between the size of the framing and standards 
and the weight of the hammer-head itself. The 
cranes, which are placed at the sides of the 
large hammers at the Parkhead forge, are of the 
heaviest class, their framings are of timber, and they 
are worked by steam, each crane having a pair of 
separate engines for working it. These engines, 
which used originally to be worked and reversed by a 
link motion, are now reversed by means of a valve 
answering the description of a four-way cock, which, 
by being placed in two alternate positions, effects the 
reversing of the two engines with great speed, and 
which is less subject to wear and tear than the link 
motion. The action of this valve is simply to reverse 
the position of the steam inlet and exhaust passage ; 
its action is not perfect as regards the economical dis- 
tribution of steam, but its simplicity makes it prefer- 
able in cases like that. of the small engines of a forge- 
crane. There are fourteen steam-hammers, varying 
from 7 tons downwards. The larger sizes are Nas- 
myth’s patent single-acting hammers; the smaller 
sizes are made on Mr. Rigby’s patent, a type of 
steam-hammers which is in very general favour in 
Scotland. Rigby’s hammers are made with a solid 
hammer-head of wrought iron or steel forming the 
piston, piston-rod, and the hammer-head all in one 
piece. All guides to the hammer-head are dispensed 
with by relying upon the stuffing-box, through which 
the piston-rod passes at the bottom of the cylinder, and 
upon the piston itself to give a straight movement to 
the hammer. The possibility of the hammer turning 
round the axis of the piston-rod is prevented in 
Rigby’s original hammers by planing the stout cylin- 
drical rod down to a flat surface on one side or on two 
opposite sides. This plan, although effective in keep- 
ing the hammer steady in its position, is chjestionatle 
on account of the difficulty of keeping a stutling-box 
of such an irregular shape steam-tight all round. In 
some Rigby hammers more recently constructed, the 
sharp corners have been avoided, the section of the 
rod approaching more nearly to an elliptical form ; but 
the result was not much better than with the original 
shape. The most modern design, and one which meets 
all the difficulties with perfect success, is to make the 
piston-rod perfectly cylindrical, and to place it slightly 
eccentric to the piston itself. This arrangement com- 
pletely prevents any possibility of a change of position 
of the piston-rod or the hammer-head, and it still main- 
tains the circular stuffing-box with its facility of work- 
ing and packing. 

The smaller Rigby hammers have single cast-iron 
standards; the hammers exceeding 2 tons have double 
standards cast in pieces and bolted together. The 
cranes, which are placed in pairs at the alternate sides 
of the large hammers, are long enough for the sweeps 
of the jibs to intersect each other, so as to allow of an 
easy transport of a heavy forging from one hammer or 
furnace to another. The anvils used for some pur- 
poses, ant WEY | those employed for shingling scrap 
iron or puddled blooms, are cooled by water circulating 
through the anvil. This is effected. by casting a pipe 
of about 1 in. in diameter in the body of the anvil at a 
depth of about 4in. below the surface of the face. 
This pipe, which is simply cored out in the body of 
the cast iron, follows a zigzag course all over the hori- 
zontal section of the anvil, returning to the same side 
at which its course commenced, so that both ends of 
the pipe are in front, where the water-pipes may then 
be attached in the usual way. ‘These anvils last much 
longer and stand a greater amount of wear than solid 
anvils, and they do not seem to have any excessive 
cooling effect upon the heated mass placed upon them. 
The raw materials employed at this forge are both 





scrap iron and pig iron of different brands, and they 
are selected according to the quality of articles to be 
produced. There are about forty puddling-furnaces, 
each with a separate single flue, surrounded by a ver- 
tical boiler. The pig iron for puddling is a mixture 
of Scotch, Cleveland, Welsh, and hematite irons, all 
dark grey; they are charged into the puddling-furnace 
in 24ewt. charges, and each charge produces about 
1 ton of puddle bars on an average. Six charges are 
made per furnace in a day of ten working hours, and 
the consumption of fuel on the grate is about 15 ewt. 
of best large coal per ton of puddle-bars produced. 

The quantity of steam produced by the waste heat 
is just sufficient to work the hammers and rolling-mill 
engines ; but there is still a considerable amount of 
heat lost on account of the comparatively small heat- 
ing surface of the single-flue boilers. The puddled 
blooms are shingled under a 2$ ton hammer, and then 
passed through a pair of 24in. rolls provided with 
collars and grooves, so as to gauge the mill-bars to an 
equal and uniform width. The mill is driven at 126 
revolutions per minute by a pair of horizontal high- 
pressure engines, which at the same time work two 
other rolling-mills. ‘The engines have cylinders 30 in. 
in diameter, and 5 ft. stroke, and they work with 45 lb. 
steam pressure at 42 revolutions per minute. The 
breaking-down mill is geared to the fly-wheel shaft at 
the ratio of 1 to3. The mill-bars are used for making 
scrap for piling and forging, or they are piled and 
rolled for the production of plates. For the best 
qualities of plates the mill-bars would be piled and 
rolled a second time, and then re-heated and finished 
in the plate mill, each successive heat requiring from 
10 ewt. to 15 ewt. of coal to the ton of iron, and 
wasting about 5 per cent. of the material, For 
forgings a similar course is followed, as far as piling 
and re-heating is concerned, but the mechanical 
aye are carried out under the steam hammer. 

he forgings of the highest quality are made from 
scrap iron to commence with ; this is piled and welded 
into blooms, which pass through the breaking-down 
mill. The bars are cut up into equal lengths, and 
piled with geeat regularity in alternate layers crossing 
each other at right angles and diagonally. This pile 
is then brought to a welding heat, and hammered down 
into a bloom of the suitable size for the forging to be 
made from it. Forgings of an intricate shape take a 
very large number of heats before being finished, the 
average quantity of fuel which is used m a forge for 
this kind of articles being 9 to 10 tons of coal per ton 
of finished forgings. This consumption includes the 
total quantity of coal used iu working the scrap iron, 
and that employed for making steam for the hammers 
and rolls. 

The quantity of scrap iron employed in the produc- 
tion of a heavy and intricate forging averages about 
double the weight of the finished article. Some very 
fine forgings are just now in hand at the Parkhead 
forge, amongst these a stern-post for the Dutch frigate 
now in course of construction at Messrs. R. Napier 
and Son’s shipbuilding yard, and two projecting bear- 
ings for the twin screws of the same vessel, For 
fiuishing articles produced in the forge, this establish- 
ment is provided with a very complete set of engineers’ 
tools of very large size. A vertical drilling and 
boring machine, by Messrs. G. and A. Harvey, of Glas- 
gow, is one of the largest of its kind in existence ; and 
there are also a very large slotting-machine, by Messrs. 
Shanks and Co., a shearing-machine, by Messrs. Youle 
and Co., of Glasgow, with blades 6 ft. in length, some 
large planing-inachines, and other tools of smaller sizes. 
The rolling-mill proper, which is placed in the same line 
with the breaking-down mill, but at the opposite side of 
the engines, is principally employed for making plates. 
The rolls are 24 in. diameter, 6 ft. 6 in. long, and the 
mill has a reversing gear, operated by a double clutch, 
which can be displaced by means of a long lever. The 
plates are rolled to a length of 15 ft., and to a weight 
exceeding 1 ton. ‘here is a second plate-mill, with 
22 in. rolls, attached to the same engine, this mill being 
said to be capable of working all the three mills simul- 
taneously. ach plate-mill consists of one pair of soft 
rolls and one pair of chilled rolls, for finishing the 
surfaces of the plates. Auother pair of rolls, 26in. 
diameter, forms the armour-plate mill of the establish- 
ment, which has supplied a considerable quantity of 
armour-plates to the shipbuilders on the Clyde. The 
Parkhead forge is capable of employing 600 hands. 
Its rolling-mills can produce about 1000 tons of plates 
per month, and the forge is capable of turning out 
about 150 tons of ae s of all anes - a. 

uality of its products has a very high na 
poo a not ome of Seotland, but also of the more 
distant manufacturing districts, and in foreign coun- 
tries. 
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LOCOMOTIVE ECONOMY. 


Tue interest upon the cost of the early locomotives 
bore but a very minute proportion to their working 
expenses ; but now we have so lessened the latter that 
one of the few remaining means of economising—we 
say “few,” because locomotive superintendents really 
see but few—consists in keeping an engine as long as 
— upon the road, not merely to save in repairs, 

ut so that a given service may be performed by the 
least possible number of engines, thus saving the inte- 
rest upon the cost of an additional number. The 
annual interest at 5 per cent. upon the cost of a first- 
class engine (2800/.) is 140/., or 33,600 pence, and as 
the average annual mileage of all engines, goods, and 
passengers hardly exceeds 16,800 miles, this amounts 
to 2d. per train mile, or as much in many cases as the 
whole cost of fuel, more than the wages of enginemen 
and firemen, and nearly as much as the total mileage 
cost of repairs. 

The engine which is kept going and out of the shop 
the longest will not only save in interest on locomotive 
stock, but will, of course, cost less also for repairs, and 
will lose less in depreciation also, which must be taken, 
irrespective of repairs, as at least 5 per cent. yearly, 
making 2d. more per train mile, or 4d. including inte- 
rest. For the value of any locomotive, worked as 
engines are now worked, may be considered as extin- 
ane in twenty years, if indeed it will wear fifteen. 

e do not speak of old pensioners, retained upon the 
establishment in considcration of years of former 
service, and which manage to run branch trains, or do 
a little shunting, after twenty-five years’ buffeting 
with life on the road, but of the hard-going breed of 
engines, worked as locomotive superintendents work 
them in 1867—engines of 30 tons weight and upwards, 
with 14 tons or more on a single pair of wheels, work- 
ing steam of 1401b. to 1601b., and rumning express 
trains at 50 miles an hour, or heavy coal-trains at 
25—work that would have astonished even George 
Stephenson, who, “fast” engineer that he was in 
1829, was, iu sober truth, among the slowest in 1845. 
He left fast engineering to Brunel and other gentlemen 
of kindred genius. 

There are, even yet, locomotive engineers who be- 
lieve that the question of locomotive economy is in- 
cluded in that—the broader question—of inside- 
cylinder and outside-cylinder engines, or that of bogie- 
engines, or other distinctive features of locomotive de- 
sign. When Mr. Sinclair was engineer to the Great 
Eastern Railway, he would have only outside-cylinder 
engines, while Mr. Johnson, his successor, will have 

only inside cylinders, thus adding, again, to the need- 
less variety of types of engines with which that unfor- 
tunate line is afflicted. Mr. Ramsbottom has given 
hoth classes a fair trial, and we believe he now inclines 
to inside cylinders. On the Caledonian, with its 
gradients of 1 in 75, some of the engines have 
8 ft. 2in. wheels, and these, with the driving-axle 
beneath and not behind the boiler, as in the Crampton 
engines, are almost necessarily out side-cylinder engines. 
Indeed, the outside-cylinder type is retamed, and 1s, for 
the most part, still preferred, upon all the lines laid out 
by Joseph Locke—the old Grand Junction (northern di- 
vision of the London and North-Western), the London 
and South-Western, the Caledonian, and yet, toa certain 
extent, on the Western of France. Abroad, indeed— 
with some exceptions in France and Germany—out- 
side-cylinder engines are everywhere preferred, and in 
America inside cylinders are looked upon as relics of 
barbarism, no engiues of that kind having been built 
for years. Properly counterweighted, and with the 
cylinders horizontal, the outsiders are in all respects 
as steady as the insiders, and they weigh a little less 
for the work they do, and have rather less working 
friction. If the cylinder fastenings are as strong as 
they should be, and the journals of the driving-axle are 
large and long, outside-cylinder engines can be kept 
up as cheaply as inside engines, even where the latter 
have steel cranks. As in Mr. Ramsbottom’s outside- 
cylinder engines, the journal and the part of the axle 
in the wheel-boss should be larger than the rest of the 
axle, so that if a break does happen (it need not with 
steel axles) it will be neither in the journal nor in the 
wheel-boss. Eight-inch journals 12 in. long are none 
too large for the driving-axle of an outside-cylinder 
engine with 17 in. cylinders, the strain from the steam 
beimg applied at a greater leverage than with inside 
cylinders. 
_ The time is not very distant when no engine, unless 
it be all-coupled, will be worked without a bogie. True, 
this may be after the retirement of certain hard-headed 
unbelieving engineers, who think it discreditable—to 
Use no stronger term—ever to change their opinions, 


and who prefer to think themselves infallible, although 





others may not. The engine that is the easiest on the 
road is the best engine, other things being equal, and, 
with a weak permanent way, it would soon be known 
that the bogie-engine, and zof that with its single 
leading-axle square across the frame, was the easiest. 
And what is necessary for a weak road is good, 
although not necessary, for a strong road. None who 
have ever worked bogie-engines would now work any 
other. Let whoever doubts ask Mr. Adams, of the 
North London, Mr. Cowen, of the Great North of 
Scotland, Mr. Burnett, of the Metropolitan, Mr. 
Eaton, formerly of the London and South-Western, 
but: now of the Grand Trunk of Canada, and any and 
every locomotive superintendent in the States, where 
our single leading-axle, square across the frame, would 
not be tolerated for a week. Not only would our 
locomotive superintendents find that the bogie would 
save greatly in the wear of flanges, but that it would 
punish the road much less than the old leading wheels. 
It would admit of a much longer wheel-base, with 
greater ease in curves, and thus give a steadier engine ; 
and it would save inclining the cylinders, and a great 
deal of overhang in outside-cyliuder engines. The 
Bissell bogie is far better even than the ordinary 

ivoting bogie, and Mr. Adams, of the North London, 
eaves Lis bogies to move as they like, his engines 
being really guided by the flanges of the driving and 
trailing wheels. 

There is little now to be said about coal-burning. 
Most of our locomotives now burn coal, but not 
always, nor perhaps often, without smoke. Smoke can 
be, and should be, prevented however, and its preven- 
tion lies as much with the driver as in the construc- 
tion of the firebox. Coal slack, that despised material, 
is still cheaper than lump coal, and why should not we 
burn it, as i. Belpaire does on the Belgian railways ? 
Mr. Cudworth’s long inclined grates, if made with 
very narrow bars and air spaces, say $in. bar to }in. 
space, would burn slack perfectly. One essential con- 
dition is that of a large grate, say 24 square feet, 
where coal would require 15 or 18 and coke 12 
square feet. We are not sure, either, whether loco- 
motive engineers have gone into the question of coking 
slack, with or without washing. A few years ago the 
idea, of washing out the slate and pyrites from slack 
and then coking it was ridiculed. James Morrison, of 
Newcastle, made a fortune, however, by taking up the 
matter with Bourdon’s coal-washing machines ; and 
now, and only now, after the patent has expired, are 
the Welsh ironmasters beginning to wash coal slack 
and. to use the coke for making pig for Bessemer 
steel, the fuel being so much purer than ordinary coke 
made from unwashed coal. e think that, although 
three tons of slack would be required to make two 
tons of coke, coked slack would be cheaper than lump 
coal, although not, of course, so cheap as slack itself. 

Among the leading questions for locomotive super- 
intendents just now are the introduction, as far as 
possible, of steel castings in place of cast-iron, and 
that of welded as compared with rivetted boilers. 
Steel can now be cast to any shape; indeed the 
Bochum Company (whose works are near Krupp’s) 
exhibit in the Paris Exhibition not only a single cast- 
ing of twenty-two railway wheels clustered upon one 
stalk, but a locomotive cylinder. So long, however, 
as cast-iron cylinders, as now got up, will go four 
yeats without re-boring, and can then be re-bored in 
situ by means of a cheap portable tool, we hardly 
need steel. But steel castings, now so extensively 
made in Sheffield by Vickers, Sons, and Co., are appli- 
cable to many parts of locomotives, especially for 
horn blocks, pistons, &c. The piston of the large 
steam-hammer at Sir John Brown and Co.’s is of cast 
steel, very light, and the same makers (above named) 
are this week sending a pair of steel pistons for a 
locomotive to the engineer of the Great Western 
Railway of Canada—not that any English locomotive 
superintendent has yet fe sathes' such a daring feat as 
even to try a material, for this purpose, which, his 
common sense and ordinary knowledge must convince 
him, is better than either cast iron, wrought iron, or 
gun-metal, 

So long as we rivet the longitudinal seams of boilers, 
instead of welding them, so Tong shall we keep down 
the real strength of locomotive bvilers to two-thirds 
that which they might have with the same plates. The 
subject of welded boiler-rings, whether welded by 
Bertram’s mode or in.the ordinary fashion, as in 
Stephenson’s engine in the Paris Exhibition, or rolled 
outjin a single piece, as has been done by Shortridge 
and Howell, by Krupp, and others, is one of the very 
first importance for locomotive engineers, and it must 
be’taken up, broadly, as bearing upon the probable 
future use of steam of 250 1b. per square inch. And 
while boilers are rivetted and double rivetted, as is 


now frequently done, the double lines of rivets should 
be zigzagged, instead of being placed, as is often the 
case, one rivet behind another ; and where outside and 
inside cover-plates are used, as some engineers are now 
using them, it should be remembered that the rivets 
are in double shear, and that smaller rivets than usual 
will therefore suffice. 

Then, for the very high-pressure (1601b.) steam 
used on some lines, we mt metallic packing in the 
stuffing-boxes. Hemp, cotton, and all the manufac- 
tured substitutes, however good they may be, must yet 
be looked upon as crude apologies for metal. e 
have seen excellent white-metal packing for cylinder 
and valve-spindle stuffing-boxes, which has worked 
admirably for a long time, and which would have 
withstood steam of any pressure and temperature. 
The patent lubricators (Rascoe’s) are helping also to 
the use of steam of still higher pressure, and we are 
beginning to understand that it is a good plan to oil 
the steam before it touches any working surface what- 
ever. And speaking of oil, it is quite time that our 
locomotive enginetrs tried petroleum lubricating oil, 
now so largely used in America. We do not mean 
that it should be at once adopted, but that it should be 
tried. 

The slide-valves should be made to work with less 
friction than now. There is Mr. Thomas Adams’s 
plan, already widely tried, but we cannot say with 
precisely what results; and there are Bristol’s rollers, 
as introduced from abroad by Mr. Daglish, of St. 
Helen’s. These save something in valve friction, and 
are worth trying. : 

Locomotive engineers shou'd address themselves 
most seriously to the question of continuous brakes, 
for the want of which so many terrific railway “acci- 
dents” are frequently occurring. They have been 
well worked out on the North London line, where 
the trains come into a station at the rate of 25 miles 
an hour, and are stopped, short, before the engine 
passes the further end of the platform. Taking the 
friction or adhesion of the wheels to the rails as one- 
sixth the weight, and supposing every wheel of a train 
locked, it should be stopped, at 60 miles an hour, on a 
level, within a distance of 242 yards, and, at 30 miles 
an hour, within 603} yards. No subject, perhaps, is 
better worth the best attention of locomotive superin- 
tendents than that of continuous and instantaneous 
brakes. Public opinion will, sometime, condemn the 
present wild custom of allowing trains of uncontrol- 
able momentum to go plunging headlong to destruc- 
tion, as at Staplehurst, when the danger is sighted 
500 yards off, and often much more. 

There is nothing xow to be said, afte so many years 
of discussion, as to the use of the injector, as to-ex- 
pansion, feed-water heating, variable blast pipes, and 
that ignis fatuus of locomotive engineeriug, super- 
heated steam. All these have been ‘ pumped out” 
years ago, not but that they present ground for eter- 
nal argument, but it is best not to revive these argu- 
ments here. We do not court the strife, and would 
rather dwell upon those simpler and far less choleric 
questions of fittings and locomotive details, of which 
so much may be made. 

(To be continued.) 








New Sure at Messrs. INGLIs’s SHIPBUILDING-YARD.— 
This slip, which is the largest on the Clyde, has been recently 
finished. It is 850 ft. in total length, and capable of accoim- 
modating ships up to 2000 tons measurement, and drawing up 
to 16 ft. forward. The vessel at present upon this slip is the 
St. Patrick, belonging to Mr. Allen, of Montreal. She is 230 ft. 
long, 33 ft. beam, and 22 ft. deep; she has been hauled up, with 
her engines and boilers on board, and with some 200 tons 
ballast in the hold, for the purpose of having a new screw 
fitted, the old screw having been broken. ‘The weight of this 
vessel in her present state is 1600 tons. The slip is worked by 
a 20 horse power engine and a hydraulic ram; the latter bas a 
cylinder 14in. in diameter, with a stroke of about 6ft. The 
carriage of the slip is drawn up the incline by a double chain 
having long links at its upperend, The stroke of the hydraulic 
press corresponds to the length of one link, and the chain is 
shortened by one link after each stroke of the press. ‘The 
carriage is meantime held in its proper position by a claw, 
Which acts against a toothed rack in the centre of tue slip, and 
extending all over the length of the inclined plane. This rack 
is made of cast iron, and its teeth are considerably deeper than 
usual. We expect very shortly to publish complete drawings 
of this interesting work, 

BAnceLONA.—Considerable works are being executed at 
Barcelona, the most considerable port of Spain, on the Mediter- 
ranean, The depth of water is being increased to 33 ft., aud 
the port will be protected by two jetties to the east and the west, 
so that it will o—= altogether a space of 286 acres, into 
which ships of the heaviest burthen, even war frigates, will be 
enabled to enter. The cost of these works is estimated at 
450,000. 

CuaMBers or Inpustry.—A chamber of industry is pro- 
posed to be established at Leeds. ‘The object of the chamber is 
to act as a general board of arbitration and conciliation, and to 





endeavour to bring capital and labour into a closer union 
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LATHE FOR TURNING CONICAL SURFACES AT THE PARIS EXHIBITION. 
CONSTRUCTED BY MESSRS. DUCOMMUN AND CO., ENGINEERS, MULHOUSE. 
(For Description, see the opposite Page.) 
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Mor@an’s puddling-machine, of which we give engravings 
above, consists of a vertical shaft, A, worked by bevil gear- 
ing, B, and entering into the roof of the furnace in the centre 
of the working part. The shaft is continually revolving when 
the iron is in a liquid state. Fitted into the bottom of the 
shaft is a common tool furnished with four fangs, C, each one 
capable of doing the work of the well-known ordinary 
puddlers’ “rabble.” This tool, moving ata tolerable velocity, 
exposes the liquid iron to the influence of the oxygen passing 
through the furnace, D, until the iron obtains such consistency 
that it requires the puddler’s skill to form it into the required 
number of balls ready for the hammer or squeezer as the case 
may be. The rack and pinion, E, worked with the balance 
weight, G, are employed to raise the “rabble” through an 
opening in the roof, which is immediately closed by a fire- 
brick cover cased in a cast-iron frame, and ogee 
arranged for the puddler to move out and in when required. 
After the “rabble” is hoisted, and the opening through which 
it has come is closed as above, a “bosh” or small truck, F, filled 
with water, is run under, and the heated tool is immersed 
in it, and thus cooled ready for again carrying forward its 
useful internal operation of dashing about the molten iron 
when it is required to do so. 

It will be seen, from the above description, that the 
machine is simple in its construction, is entirely out of the 
way of the puddler, takes up no more room, so that any 
alteration in the present forges will be unnecessary. One 
engine may easily work several of these machines; and the 
arrangements may be such that the most ignorant workman 
can carry out all the operations required. 

The furnace will require to be altered only in the working 
part, nhing it circular instead of being oblong. The bottom 
and air-passages will be the same as used at present. 

By introducing this patent puddling-machine and furnace, 
it is not intended to altogether supersede manual labour in 

roducing the balls ready for the hammer, but to take the 

abour out of the hands of the workman when his skill is not 

necessary, and when he is obliged at present to stand, say, 
thirty or forty-five minutes in each heat as a mere machine 
before a partially open furnace, which is felt to be a try- 
ing thing at any time, but is especially irksome when a 
man’s skill is not required, and he is conscious that he is 
but a piece of machinery for the time being. 

Whatever may be discovered in the future to improve upon 
this machine, it is conceived that a step is taken by it in the 
right direction, and, from the opinion of many practical men 
of high standing, it is condoned to be a very important 


step. 

* the selection of workmen as puddlers it is, under the 
present mode, difficult to find men with the united qualities of 
skill and power of endurance, so that any diminution of the 
manual A ca is of the greatest moment ; for it is obvious that 
toemploy the men where skill predominates is a great advan- 
tage beyond using them for mere physical force and power of 
enduring heat. Dansbetions instances might be brought for- 
ward to show the stern necessity there exists for something 
being done by machinery to lessen the exposure of the puddler, 
such as the workmen ping down before the furnace, as 
they frequently do, the large numbers on the sick list, as 
well as the numbers of men who, in the close hot days, dread 
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returning to their Jabour, knowing beforehand what they 
have to suffer, not to say endure, under such circumstances. 
Such a machine as the above, with even its humble 
pretensions as an alleviator, will, when universally adopted, 
secure a superior race of skilled workmen as puddlers, and 
such a consummation has been along time devotedly wished 
for by those whose occupation has led them to think most 
deeply, and to employ themselves most actively in the manu- 
facture of iron. Lighten the labour, and the present wages 
will tempt the best and most intelligent of the population to 
come forward in greater numbers, and thus restore the iron 
trade of this country to the pre-eminence it claimed some 
forty years ago, when English puddlers were sought for by 
every country in which iron was made. 

The economic value of a puddling machine can be seen only 
by taking a review of the whole process of puddling. Every 
practical ironmaster is fully aware of the importance of this 
department in iron-making. It is here where the iron is 
brought either to the perfection required or altogether 
spoiled. In grey iron this is more especially felt ; as to have 
the full value in quality that ought to be obtained, the iron 
should be brought up to the boil while the furnace is in the 
most interise heat, and without lowering the damper for a 
moment; this carried out, the result is that you rarely or 
ever have an inferior quality produced, but generally the 
reverse is the case, no sooner is the iron melted than than the 
damper is lowered, and the furnace brought to a dark red 
heat, besides which the puddler in numberless cases throws 
into the molten iron a quantity of wet slag or scale, bringing 
the iron into a fictitious boil, poisoning the result of his 
labour, producing a cold, short, and almost useless iron. 
And all this is done by the men, in spite of the strictest over- 
sight, to reduce the fearfully excessive manual labour required 
so continuously, and which the puddler finds to be unbearable 
under the circumstances, although he feels he must get his 
five or six heats out in the specified number of hours allotted 
to him for that purpose. . 

To obtain the first result always, and to avoid the latter, 
are the great desiderata a puddling-machine is required to 
accomplish. 

This much-to-be-desired result of bringing the iron in the 
puddling furnace up to the boil while the furnace is at the 
greatest heat, can be done effectually only by some such 
machine as is here described. It accomplishes in the best 
way what is absolutely necessary, viz., that of rapidly stirring 
or throwing up the molten iron in the puddling furnace to 
come in contact with the oxygen, and get rid of the super- 
fluous carbon the iron contains, also to cleanse it from various 
injurious impurities generally found in combination with 
iron. 

It is found that two important results are secured by this 
process being accomplished with rapidity. The first is the 
saving of the fetling lining the furnace, as the longer the iron 
remains in the thin liquid state the more the fetling is eaten 
away, causing not only additional cost for material, but also 
additional labour to the puddler to replae what has been 
destroyed. The second is the time saved, first, in bringing 
the iron up to the boil sooner than can be done at present, 





second, from the less frequent necessity there is for relining 
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the furnace. This saving of time will most assuredly increase 
the production of iron from —_ puddling furnace in the 
kingdom where it may be adopted. 

There must therefore be a considerable saving to the 
manufacturer in cost, not to speak of the very greatly im- 
proved quality of the iron that may be manufactured by it in 
any district, especially that of the Cleveland. 

The fact is, machinery must be further applied in the suc- 
cessful manufacture of iron; and.the attention of the iron- 
masters is called to this machine as worthy of their consider- 
ation, as it is a step in the direction which the present 
state of the trade in this country loudly calls upon us to 
all travel. 








DUCOMMUN’S LATHE. 


Amon the machine tools exhibited by French makers, none 
appear to us to show off to better advantage, in a comparison 
with tools of French make, than those of Ducommun and Co., 
of Mulhouse, one of the oldest French firms in the trade, and 
this both on the score of design and excellence of workmanship. 

We therefore pur illustrating a few of those machines 
exhibited by them which possess a certain amount of originality ; 
and in the engravings on the opposite page, we have illustrated a 
heavy sliding-lathe, provided with apparatus for screw-cutting 
and for turning true conical surfaces, and designed principally 
for turning heavy marine work and heavy guns. 

The bed, which is cast on the box principle, is about 40 ft 
long and 5 ft. wide measured over the Y's; the height of the’ 
centres is about 3ft. 54in., thus admitting an object of about 
7 ft. diameter. ; 

The fixed headstock is double geared, provided with inter- 
nally toothed face-plate, and quick motion direct through the 
lathe spindle. The cone shaft, whose bearings are made to 
slide horizontally towards and from the centre of the lathe-bed, 
may be thrown out of gear with the face-plate by means of 
two set screws, and at the same time a small pinion, which it 
carries, is thrown into gear with the wheel on the main spindle, 
when it is intended to run at quick speed. ‘The intermediate 
shaft, through which motion is communicated to the face-plate 
when taking heavy cuts, revolves in eccentric bearings, and is 
thrown out of gear by turning these bearings round upon their 
own centre by means of a worm and worm-wheel. We would 
here observe that the tendency of this shaft being to fall back 
into the position of greatest stability, the worm-wheel ought to 
be provided with some kind of stop to prevent the shaft from 
being thrown out of gear by the jar of the wheels in motion. 

The main spindle rests in cylindrical bearings, and is fitted 
with a thrust pin bebind, in preference to the conical bearings 
so largely adopted in this country; and in reference to this, we 
may state that Mr. Beyer (of the firm of Beyer, Peacock, and 
Co.) has always advocated this practice in the case of very 
heavy lathes. 

The screwing motion is derived from the lathe-spindle in the 
ordinary manner; but by means of a very neat arrangement of 
a lever ata go a stud, and carrying permanently two 

ual pinions which gear into each other. The reverse motion 
of the screw for cutting left-hand threads may be obtained by 
causing one or the other of these pinions to gear into the first 





of the train of wheels that drive the screw with a slight motion 
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of the lever only, and without the trouble of introducing an 
intermediate pinion, which has to be removed again. 

The propriety of fitting a heavy lathe like this with a screw- 
cutting motion might here, with an apparent show of reason, 
be called in question, but it will be seen ntly that the screw 
has been introduced especially to meet the condition of tnrning 
true conical surfaces, which was imposed upon the maker by 
the in command of the French arsenals. 

The longitudinal sliding motion is derived directly from the 
screw, but the slide-rest may be moved by hand through a 
pinion gearing into a rack fixed to the underside of the top 
table of the lathe bed, in which circumstance the nut is disen- 
gaged from the screw by means of a worm and worm quadrant 
working a system of small levers. 

The slide-rest carries two cross slides, each worked by an in- 
dependent screw, by means of which arrangement two cuts may 
be taken simultaneously at opposite sides of the work; these 
cross slides are also moved indirectly by the main screw through 
atrain of wheels, the first of which is fixed to the end of the 
former, where it Projects through the lathe bed; motion is thus 
given to a shaft which carries a sliding wheel which drives a 
worm and worm-wheel, ‘by means of a small spur-wheel, 
which gears into one of the small pinions carried by the screws 
of the cross slides, these are moved simultaneously either to- 
wards or away from the centre of the lathe bed. 

It is. by means of this ment that the lathe is made to 
turn strictly accurate surfaces; and by reversing the 
motion of the main screw by the simple arrangement above 
described, the lathe may be Made to work both backwards and 
forwards, whether the surface, being turned, be cylindrical or 
conical, while, by changing the ratio of the wheelg. through 
which the cross-sli/es, derive their transverse motion, the taper 
of the cones may be varied at will. It may now be observed 
that it is this desideratum of turning a true conic surface which 
has led to the adoption of the screw for working the main slide, 
and to the necessity of obtaining the transverse motien of the 
cross slides from the main screw, instead of »dopting the more 
common method used in slide-lathes of working the main slide 
by rack and pinion from the main spindle direct, by @ belt run- 
ning upon small cones, because the forward motion obtained by 
the rack is less perfect than that obtained by the screw, and the 
slip of the short belt would destroy the synchronism of the 
motions of the several slides with the circumferential speed of 
the piece of work to be turned, 

The lathe is also provided with a saddle-rest, in which the 
work being turned is held in position by three adjustable guiding 
edges, the saddle proper being moved up or duwn by means of 
a couple of worms, worm-wheels, and screws. A small com- 
pound-slide rest is also fixed for the purpose of facing or shaping 
the end of the piece of work in the lathe; the saddle-rest also 
a be moved along the lathe-bed by a pinion gearing into the 
rack. 

The loose headstock is of the usual construction, and may 
also be moved by means of pinion and rack. 

The reversing and stop motion of the head-gear may be 
worked from the slide-rest in all its positions on the lathe-bed, 
by means of a system of levers and rods, which communicate 
an angular motion to a horizontal shaft, and this through a pair 
of bevel- wheels to a vertical shaft; a lever which is keyed upon 
this works a siiding-rod fitted with forks, which shift the belts 
from the fast on to the loose pulleys, or vice versd. This piece 
of machinery seems rather expensive, but is very neat, 

The face-plate is provided with four adjustable dogs, and in 
all other respects no expense has been spared to ensure dura- 
bility in the machine, and accuracy in the work to be performed, 
all the bearings of the screws and shafts being busbed, and all 
se which are subject to blows and undue wear being case- 

pardened, 

In our illustrations on page 338, Fig. 1 is a longitudinal 
elevation, Fig. 2 a plan, Fig, 3 a cross section showing the slide, 
tool-rests, and face-plate, Fig. 4 an end elevation of the fast 
head-stock, Fig. 5 an end elevation of the loose head-stock, and 
Fig. 6 a cross section showing the saddle-rest. 








TRACTIVE RESISTANCES ON RAILWAYS. 
Ar the meeting of the Société des Ingénieurs Civils of 
France, held on the 13th of last month, M. Flachat, the 
president, mentioned that a competition had been started by 
the late M. Perdonnet for the best paper upon the practical 
conditions affecting the haulage of railway trains. In con- 
sequence of this competition a very important a had 
been presented by MM. Vuillemin, Guébhard, and Dieu- 
-donné. Before the report of the council, elected to decide 
upon the merits of the works presented, should be read to 
the Société, they desired that this paper and its results 
should be made known; and the avthors had, therefore, pre- 
at a résumé for the meeting of that evening. M. Vuil- 
emin, being engaged in the superintendence of the locomo- 
tive department of the Eastern Railway, his place was taken 
by M. Dieudonns 
M. Dieudonné commenced by remarking that the expe- 
riments undertaken by the Eastern Railway Company an- 
swered most of the questions comprised in the programme 
determined upon by the Société des Ingénieurs Civils, in 
‘ebruary, 1866, for the competition started by M. Perdonnet. 
Thus the first was: “To determine, by numerous experi- 
ments, the tractive resistances of vehicles and locomotives 
upon railways, under all the varying circumstances which 
could modify these resistances, cack as 
“ The state of the rails, of the vehicles, and of the engines ; 
“ The intensity and direction of the wind ; 
“The surface exposed by the carriages and the length of 
the trains ; 
“The dimensions of the axles, bearings, and of the wheels ; 
“The nature of the oil or grease employed for lubrication ; 
“The temperature, the mode of congiing 
. a method - loading ; o 
” system of construction of the engines ; 
“ The Gistion of the mechanism ; 
“The coupling of the wheels ; 
“ The effect of inclines, curves, &c.” 
To determine the tractive resistances of vehicles, M. Dieu- 
donné stated that two methods had been employed. 





First Method.—The vehicle, of which it was desired to de- 
termine the resistance, was launched upon the line at a speed 
that had been determined upon, and was then allowed to 
run without interference, until it was brought to rest by 
friction, &c., the distance run being measured. 

Let m = the mass of the vehicle, 

v, = its initial velocity in metres per second, 
z= the average resistance during the run (im kilo- 
mmes). 
level there would be the following equation: 
(1) ons imv.?*=2x8, 
from which x, the mean value of the resistance, could be-de- 
The a uired to be completed h 
ation (1) ired to be com; a term whi 
took: ‘ute account the rotative moment of rch wheels Yitien 
tended to urge the carriaze forward. M. Dieudonné stated 
that the detailed calculation for determining this von 
was given in a separate note, and that it hind’ been that 
for a carriage it was necessary to introduce into the first side 
of the equation the term 26Xv,°, the equation thus becom- 


gra 
If the line was 


(2) nes (4 m-+-25v,2)=2 X 8. 
This method of investigation also leads further, that is to 
say, to, the determination of the resistance at any given speed, 
or of the tractive power which would have to be applied to the 
vehicle to maintain it at that speed. Let us suppose Hat 
there has been noted, during the slackening of s of the 
carriage, the spaces passed through in given periods of time ; 
then a curve can be laid down, so that these spaces form a 
function of the times, 
s=f (t). : ; 
Draw tangents to this curve at various points, and measure 
the angles formed by these tangents with the axis of abscissa, 
then the geometrical value of these tangents, measured with 
a circle having a radius equal to unity, gives the speed at the 
various points. A curve can me traced, 
o=f*(é). 
By operating in the same ol w 
there may be deduced the curve of acce! 


j=f" (2). 
By multiplying the soothed, Y at any instant fixed upon, 
by the mass, m, there - be rt. force applied, 
=mxX t), 
Then, having constructed the pk, of acceleration it is suffi- 
cient to multiply its ordinates by a constant, m, to obtain the 
retarding force at different instants. 

Second Method—The second method of determining the 
resistances consisted in experimenting with a traction dynamo- 
meter. The dynamometer a in these experiments 
had a spring with fourteen plates 3ft. 5in. long. These 
plates were bent over at their ends so as to form eyes, and 
each plate was connected to that next it by bolts and shackles. 
The arrangement was such that either the whole spring, or 
only part of it, could be used according to whether the trac- 
tive force required was more orless great. The deflections of the 
spring under different loads were carefully ascertained in the 
workshop and noted, a scale being made out for each strength 
of spring, one for two plates, one for four plates, and so on. 
The deflections were found to be very nearly proportional to 
the force applied. The fact of its being possible to use a 
greater or less number of plates rendered the deflection per 
1000 kilogrammes (2200 lb.) sufficiently great to be at all 
times read with facility, The spring was both strong and 
sensitive, and it was found that its elasticity did not alter 
during the experiments. 

Resistance of a Single Carriage. 

The carriage upon which the experiments were made had a 
closed body carried on four wheels, and the axles were lubri- 
eated with oil. Its weight was 5500 kilogrammes (12,100]b.). 
The line was straight and level, and the weather was calm 
and dry, the temperature being 26° Cent. (77° Fahr.). Ex- 
periments were made by both methods. 

The first method furnished the following coefficients of 
mean resistance for different initial velocities (application of 
formula (2) ). 


the second curve 
tions, 


Initial Velocities. Coefficients of Resistance. 
In metres In feet Kilogrammes Pounds 
per second. per second. per tonne. per ton. 
5.00 = 164 . «. 38.20 = 7.168 
6.65 = 21.71 ... w. 4.07 = 9.1168 
13.90 = 45.59 ... ww. 7.63 = 17.0912 
13.90 = 45.59 7.18 = 16.0832 
12.50 az J eee +. 6.03 = 13.6072 
It will be seen from this table that the resistance increases 


with an increase in the initial velocities; if the initial velocity 
is doubled, the resistance is almost doubled also. 

For calculating the resistances corresponding to various 
fixed velocities, the method of laying down tangents, as 
already described, was employed. The results obtained were 
as follows : 


Speeds. Coefficients of Resistance. 
In kilometres In miles Kilogrammes Pounds 
per hour. per hour. per tonne. per ton. 
35 = 21.7 76 = 17.024 
25to30 = 16.5to 18.6 63 = 14112 
0,2 = 124, 165 54 = 12.096 
16,20 = 93,124 43 = 9.632 
10,15 = 62, 93 34 = 7.616 
56,10 = 31, 62 25 = 68 
1, 6 = 62,, 3.1 eee 20 = 448 
0 = 0 eee 8.7 = 19.488 
The last figures give the resistance to starting. 
The second method, or experiments with the , 


“gave the following values for the resistances of the same car- 


e: 
7 Speeds. Coefficients of Resistance. 
In kilometres In miles Kilogrammes Pounds per 
perhour. perhour. per tonne. ton. 
25 =‘ 1665... 456 = 10.1696 
50 ==, St eco + Os = 20.384 
The first of the’ above resistances is slightly less than de- 
termined by the first method as being due to the same speed. 


The reason of this is doubtless that, in the course of the 





second experiments, the front of the carriage was partial 
shielded by the tender. ’ 
The coefficient of resistance to starting, 8.7 kilogrammes 
per tonne (19.488 lb. per ton), was approximately verified by 
means of a smal]] dynamometer with a spiral spring, attached 


to a chain, by which a hauling power was gently applied to 
the carriage until it was just to move. 
Resi ct, of TL AD 





The locomotives experimented upon’ were in road-worthy 
condition, and they were accompanied by their tenders, 
which carried their ordinary loads. * 

The lite was straight and level, and thé temperature was 
about 20° Centigrade (68° Fahr.): 

First Method.—The ines, propelling themselves, were 
run at certain determined velocities; and, as soon as the 
speed had become uniform, the regulator was closed, and the 
engines were allowed to run freely until they came to a com- 

stand. The times and the s traversed were 
measured by means of a chronometer and a distance mea- 
sured. 

An equation of the same form as equation (2) enables the 
value of £ to be Reges.: * BH. 2 a — re- 
sistance during the period of slackening s to eter- 
mined. By dividing this mean resistance by the combined 
weight of the engine and tender, the mean resistance per ton 
can, of course, be obtained. 

The engines submitted to this series of experiments were 
of two classes : 

Ist. Mixed engines, with four eoupled wheels 1.7 metres 
(6ft. 1 in.) in diameter; weight 30 tons; cylinders 42 centi- 
metres (16.53 in.) in diameter. 

2nd. Goods engines with six coupled wheels 1.3 metres 
(4ft. 3h in:) in diameter ; weight 30 tons; cylinders 42 centi- 
metres (16.53 in.) in diameter. 

The values found for the coefficients of mean resistance 
were as follows : 

lst. Mixed engines : 


Initial Velocities. Coefficients of Resistance. 
In kilometres In miles Kilogrammes Pounds 
per hour. r hour. per tonne. _ per ton. 
20to29 = 124to 17.98 33 = 716 
30,39 = 186,,2418 .. 40 = 8.96 
4,49 = 248,,3038 i. 435 = 9.744 
60 ,,60 = 310,, 37.2 o- 67 = 12.768 
2nd. For goods engines; 
Initial Velocities. Coefficients of Resistance. 
In kilometres In miles Kilogrammes Pounds 
per hour. per hour. per tonne. per ton. 
20t0o25 = 124to0 15.5 6.32 = 11.9168 
2,365 = 1656 ,, 21.7 643 = 14.4032 
= 21.7 ,, 248 752 = 17.8448 


It will thus be seen that the resistances increase continuously 
as the initial velocities increase. The difference between the 
coefficients obtained at equal speeds from the two classes of 
engine is explicable from the difference in the mechanism. 

Second Method—In these experiments the dynamometer 
was interposed between two engines, the one drawing and the 
other being drawn. The engine that was being drawn had its 
regulator shut, its reversing lever placed in mid-gear, and its 
cylinder-cocksopen. A any 8 was maintained for several 
consecutive kilometres in order to obtain good diagrams. 
Four classes of engines were experimented upon, and the co- 
efficients obtained trom the mean speeds were as follows : 

kilom. miles ilo. Ib. 
Ist. perhr. perhr. pertn. pertn. 
Goods engines, with 
six wheels coupled; > V = 24 = 14.88, f = 9.52 = 21.3248 
weight, 20 tons ... 


nd. 
Goods engines, with 
six wheels coupled; > V = 26 = 16.12, f =10.24 = 22.9376 
weight, 33 tons... 

3rd. 


Mixed engines with 
wheels 1.7 metres > V = 45 = 27.9, f= 641 = 14.3384 
(6ft. lin.) in diam. 
- 4th. 

Engine with single 
pair of driving wheels 
1.7 metres (6ft. 1 in.) 
in diameter ... ... ’ 

These numbers are naturally higher than those obtained by 
the first method, because the speeds igher and the 


V = 45 = 27.9, f = 6.48 = 12.2752 


were hig 
lubrication of the cylinders and slide-valves was less perfect. 
Thus, in these latter instances the engines ran several kilo- 
metres without steam being admitted into the cylinders, 
whereas in the former cases the distances run after the re- 
gulator was closed were a few hundred metres only, and the 
extra friction due to the want of the lubricating action of the 
steam was consequently less. More will be said of this pre- 
sently ; at present notice may be taken of two applications of 
the foregoing results : . Sarg 

1st. At their normal speed goods es with six coupled 
wheels will descend alone, and without steam, inclines of 9 
and 10 millimetres per metre (1 in 111 and 1 in 100). Mixed 
engines, and engines with single pairs of driving-wheels will 
similarly descend inclines of 5 and 6 millimetres per metre (1 
in 200 and 166). 

2nd. The figures given by the first method may be used for 
calculating the brake power required to bring the engine to a 
stop in a given distance, the initial speed being known. 

(To be Continued.) 








Trattan Rattways.—The Italian Government is pushing 
forward the construction of a line to unite Marseilles, Genoa, 
and Leghorn, vid the littoral of the Mediterranean. It appears 
from a letter addressed by the Minister of Public Works to the 
syndic of Genoa that the number of workmen now employed be- 
tween Savona and Pestri is 4700. It is hoped that a section 
from Genoa to Chiavari will be opened for traffic in the course 
of November. 
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FAIRLIE’S MOUNTAIN LOCOMOTIVE. 


In designing rolling stock for mountain railways having steep 
inclines, there are two principal points which claim special 
attention. ‘The first of these is to reduce the dead or unpaying 
weight of each train to the least possible amount, and the 
second is to place on the coupled wheels of the locomotive, by 
which the train is to be drawn, as great a proportion of the 
total weight as is practicable. Now there is no way in which 
these two ends can be obtained so perfectly as by placing the 
load to be carried upon the locomotive itself, and thus rendering 
the whole weight of the “train” (as we may still call it) avail- 
able for adhesion. Moreover, this plan in no way interferes with 
the practicability of giving the “train” all the flexibility re- 
quired to enable it to traverse with a ease all the sharp 
curves with which mountains must almost necessarily abound. 
The system of loading a kind of combined carriage and locomo- 
tive with passengers and goods has several times been suggested 
by us in this journal, and, as we mentioned last week in our 
article on “ Mountain Locomotives” (vide page 326), Mr. Fairlie 
some years ago hit upon the same plan. ; ; 

We have now by us a tracing showing a combined locomotive 

and carriage on this principle, schemed by Mr. Fairlie some 
years ago, and this design we reproduce in our engravings on 
the next page. The “ mountain locomotive shown in these en- 
gravings is one of Mr. Fairlie’s well-known _ double-boiler 
engines, provided with two six-wheeled steam bogies, each bogie 
having a pair of cylinders 11 in. in diameter, with 16 in. strose. 
The diameter of the bogie wheels is 2 ft. 8 in., and the wheel 
base of each bogie is 6 ft. 8in., whilst the extreme length 
between the centres of the outside axles of the two bogies is 
25 ft. Lin. Instead of the boiler having the usual footplate on 
each side of it, Mr. Fairlie completely covers in each barrel by 
either a carriage or wagon body respectively capable of being 
used for the conveyance of either passengers or goods. In our 
engravings both barrels of the boiler are shown enclosed in 
passenger com artments ; but the two ends of the engine might, 
if preferred, be respectively devoted to the conveyance of 
passengers and goods. 

Between the bodies or compartments, by which the boiler 
barrels are covered, is formed a raised platform, on which the 
driver stands, this platform being sufficiently elevated to enable 
the man to have a clear view over the roofs of the carriages in 
every direction. The platform is roofed over, and the spaces 
between this roof and the roofs of the carriage bodies are glazed, 
The regulator handles and the wheels by which the reversing 
gear is worked are placed so that they are readily accessible to 
the driver in whichever direction he is looking out. The fire- 
man stands on a platform pruvided at the usual level, the firing 
being performed through a door at the side of the firebox. The 
connexion between the bogies and the upper frame, and the 
arrangement of the steam and exhaust pipes, are the same as in 
Mr. Fairlie’s other engines, which have several times been 
described in this paper. The water is carried in tanks, having 
a combined capacity of 1000 gallons, placed under the footplate 
ou each side of the firebox, and the fuel is accommodated in 
bunkers formed at each end of the fireman’s platform, as shown 
in the engravings. 

So much for the engine ; and now about the accommodation for 
passengers and goods. If constructed with a passenger com- 
partment at each end, as shown in our engravings, the engine 
would carry sixty-eight passengers, besides affording ample 
space for their luggage. The compartments are about 10 ft. wide 
outside, and, as will be seen from the various views on the next 

ge, each contains four rows of seats arranged longitudinally. 

ferring to the transverse sections, it will be seen that the floor 
of each passenger compartment is 2 ft. 6in. above the ordi- 
nary footplate level, and that at this latter level another floor is 
formed, the spaces between the two floors being available for the 
stowage of passengers’ luggage or goods. These four luggage 
spaces (two at each end) have a total cubic capacity of about 
400 cubic feet, and access is gained to them by side-doors con- 
veniently placed. 

The two passenger compartments will, as we have said, carry 
sixty-eight passengers, the two outside seats of each compart- 
ment accommodating nine, and the two central seats eight per- 
sons each. The central seats are shorter than those at the sides 
on account of its being necessary to provide space for the chim- 
ney of each smokebox, these chimneys being surrounded by a 
casing. The central seats are, as will be seen from the trans- 
verse sections, placed over the boiler, but the communication of 
heat from the latter is prevented by an air space being formed 
between the seats and cleading. ‘The rush of air through this 
space when the engine is in motion will, if the ends are left 
open, effectually prevent any heat from being transmitted from 
the boiler to the passenger compartment. The ends of the air 
— are, however, provided with shutters or venetians, and by 
closing these the passage of the air can be checked to any desired 
extent, and the heat of the boiler thus rendered available for 
warming the compartments in cold weather. We are aware 
that many nervous individuals will at first object to sitting 
directly over a locomotive boiler, but there is really no valid 
grouna for the objection. On steamboats, thousands of passen- 
gers every day sit and walk about above the steam boilers with- 
out raising any objection to the presence of the latter, and there 
is no reason why a locomotive boiler should excite any greater 
nervousness than one used for marine purposes. 

Again referring to the trausverse sections, it will be seen that 
the roofs of the passenger compartments are made in two spans. 
This system of construction has been adopted in order to give 
the greatest height over the passages between the seats, and to 
at the same time lessen the height of the root at the centre of 
the carriage, so as to give a clear look out for the driver. The 
compartments ure entered from the outer ends, there being a 
platform with steps at each end of the engine, as shown in the 
side elevation. 

Having described one of Mr. Fairlie’s plans, as illustrated in 
our engravings, we must now say a few words respecting the 
a on which these plans are founded. This principle may 

very simply explained by an exampie. Supposing that the 
resistances due to friction and other sources, irrespective of 
gravity, amount on a mountain line to 20 Ib. per ton of train, 
this will make such resistances equal to riz of the loads On 





an incline of 1 in 12 there will be an additional resistance 
due to gravity amounting to 3, of the load, making the total 
resistances y35-+-¥y;=y35-+s¥s= Wy Of the load. On an incline 
of 1 in 12 also, the pressure of the load upon the rails would be 
diminished to 4} of its total weight, and this }} therefore would 
be all that was available for adhesion, if the whole load was 
carried on a pair of steam bogies, as Mr. Fairlie proposes. The 
resistances being 5, and the pressure on the rails }} of the total 
weight, the resistances will be equal to sis (or a very slight 
fraction over 3;) of the actual pressure upon the rails. So 
long, therefore, as the coefficient of friction between the wheels 
and rails exceeds sth, the combined engine and carriage will have 
sufficieat adhesion to take itself up the incline without it being 
necessary to increase this adhesion by the use of mid-rails, 
gripping wheels, or any such complex expedients. Now 3,th 
is a very low coefficient; under ordinary circumstances, the 
adhesion of locomotive driving wheels averages probably about 3th 
of the load upon them, and it is occasionally much greater. 
Even on mountain lines, exposed to snow and sleet, we see no 
reason why the coefficient should ever fall below 3th or 3th, if 
the engines are provided with proper fittings for keeping the 
rails clean. To remove ice, gnow-brooms followed by pipes 
delivering small jets of steam upon the rails might be employed, 
and these appliances, combined with the use of sand, would render 
it easy to at almost all times keep up the coefficient to quite the 
amount we have mentioned. The use of steam jets for clearing 
the line of snow was tried on the Caledonian line some years 
ago, and was, we believe, found to answer well. Under these 
circumstances, therefore, a combined engine and carriage on Mr. 
Fairlie’s plan might, as far as adhesion is concerned, easily be 
worked up an incline of 1 in 12 in all weathers, and under all 
ordinary circumstances it would probably ascend a gradient 
considerably steeper. 

So fur, in dealing with Mr. Fairlie’s plan, we have only con- 
sidered the question of adhesion; but there are two other 
points to be looked to, these being the provision of sufficient 
cylinder power, and of sufficient boiler power to supply the 
cylinders with steam. First, as to cylinder power, the engine 
illustrated on page 342 has, as we have dlready stated, four 
cylinders, each 11 in, in diameter, with 16 in. stroke, and wheels 
2 ft. 8in. in diameter. With an average effective pressure of 
90 lb. per square inch on the pistons (a pressure which could te 
readily obtained with steam at, say, 140 Ib. in the boiler), the 
tractive force the engine would be capable of exerting would be 


equal to 
121x2x16x 90 
32 

On an incline of 1 in 12 the resistance due to gravity would be 
186.66, or, say, 187 lb. per ton, and if to this we add 20 Ib. for 
frictional and other resistances, we shall have a total resistance 
of 207 lb. per ton. And 10,890 divided by 207 gives 52.12 tons 
as the load which the cylinder power of the engine would enable 
it to take up the incline just mentioned. Mr. Fairlie, however, 
intends that the engine should weigh considerably less than 
52 tons, or, say, 42 tons, this weight giving a load of 34 tons 
per wheel. The total weight would, however, be to some extent 
dependent upon the amount of boiler power provided, and this 
boiler power would, in its turn, have to be regulated by the speed 
at which the engine was to be run. This question of boiler 
power we will now proceed to consider. 

Of the total weight of the combined engine and carriage, that 

rtion due to the fuel, water, and load would be about as 
ollows: 


=10,890 Ib. 


tons. 
68 passengers, say ose eee eee 
400 cubic feet of luggage eco eee ©6=«d20 
1000 gallons of water ... ese ave 4 
Fuel... eve eve ove ove i 
20 


Supposing the total weight to be 42 tons, there would thus 
be 22 tons of this weight available for the frames, wheels, 
passenger and goods compartments, and boiler, and, with care 
in the designing, this weight would no doubt be found sufficient. 
In fact, Mr. Fairlie considers that the weight of the engine 
empty, need not exceed 20 tons, and, judging from the work- 
ing of the Mont Cenis engines, it seems certain that within 
this latter weight ample boiler power can be provided to work 
up the whole of the adhesion. 

Before concluding our notice of Mr. Fairlie’s engine, it will be 
as well that we should compare it with those constructed on 
Mr. Fell’s principle for the Mont Cenis. The highly objectionable 
complicity of these latter engines has already been pointed out in 
this journal, and we shall therefore not say more about it here, 
butshall merely iderthemas machines that have been proved 
by experiment to have certain hauling power. The second 
engine made for the Mont Cenis took over the experimental line, 
during Mr. Brunlees’s visit in 1865, a load of 24 tons, exclusive 
of its own weight, at the average rate of 6.8 miles per hour, 
and a load of 16 tons at the rate of 9.6 miles per hour, the steam 
pressure in each case rising during the trip. The experimental 
line was about 1} miles long, and it had an average gradient of 
1 in 13, and a maximum gradient of 1 in 12. The engine 
weighed about 174 tons, and there was during the experiments 
a pressure of about 10 tons on the horizontal wheels, making 
the total weight available for adhesion 374 tons. This weight 
of 37} tons gave sufficient adhesion to enable the engine to 
take up a total load of 1%4+24=—414 tons, and, judging from 








this, Mr. Fuirlie’s engine with 42 tons of adhesion weight would 
take up a load of 
42x 414 _ 46.48, 
374 


or fsay 464 tons. The main point shown. by this is that, 
under the circumstances of the. Mont Cenis trial, Mr. 
Fairlie’s engine would undoubtedly have sufficient adhesion 
to take more than its own weight up an incline of 1 in 12; 
and as it has sufficient cylinder power to take a Joad of over 
52 tons up this incline, there js no. reason why it should not, when 
used for goods traffic, be made to carry thatedoad. In com- 
paring Mr. Fairlie’s and the Mont Cenis engines, it must not be 
forgotten that the 24 tons taken up by the latter included the 
weight of the carriages and trucks, whereas in the case of Mr 


Fairlie’s engine, loaded up to 52 tons, there would be at least 
24 tons of paying load. When loaded to 52 tons, the weight per 
wheel of Mr. Fairlie’s engine would be about the same as that 
of the Mont Cenis engine. We may here say a few words about 
the boiler power of the Mont Cenis engine. The total weight of 
the second engine is, as we have said, 174 tons, and its net weight 
is 18 tons, of which about 2 tons 13 cwt. are due to the hori- 
zontal wheels and their gearing. The actual weight of the 
boiler frames, vertical wheels, and gear, &c., is under 104 tons, 
and yet the boiler has, by experiments, been proved capable of 
supplying sufficient steam to work a load of 41} tons up 1 in 12 
at a speed of 6.8 miles per hour. Under these circumstances 
Mr. Fairlie cannot be wrong in estimating that the framing, 
boiler, &c., of his engine can be constructed so as to weigh not 
more than 20 or, at the most, 22 tons. 

The engine illustrated this week is, as we stated at the com- 
mencement of this notice, one designed by Mr. Fairlie some 
years ago. Mr. Fairlie has, however, recently got out some 
other—and we think improved—plans for engines of this class, 
and these we hope to illustrate in an early number. In his 
more recent engines—which, like that now illustrated, are carried 
on two six-wheeled steam bogies—he employs a boiler with one 
barrel only, and on each side of this barrel he forms compart- 
ments for goods. The boiler only reaches to the middle of the 
length of the engine, and behind it is the compartment for pas- 
sengers. Mr. Fairlie proposes that this engine should have a total 
weight, when loaded, about equal to that of the present Mont 
Cenis engines plus the pressure which the horizontal wheels of 
these engines are capable of exerting against the mid rail, a pres- 
sure equal to, say, 24 tons as a maximum. He will thus 
have the same weight for adhesion as those engines, and as the 
weight of his boiler and two steam bogies need not greatly 
exceed that of the boilers of the Mont Cenis engines with their 
vertical and horizontal wheels and complex gear, there will be a 
large margin, left for paying freight and the weight of the com- 
partments in which it is carried. We shall, however, have 
more to say about Mr. Fairlie’s new plans when we illustrate 
them; at present we need only say that they are well worthy of 
the attention of all engineers connected with mountain railways. 








Leicn’s LoosE Boss Rotiers ror SPINNING MACHINERY 
—The annual loss sustained by cotton-spinners who persist in 
using the common top-rollers is incalculable, as every machine 
containing them is continually spoiling its work from their run- 
ning faster when fresh oiled, and slower when they get dry. The 
friction upon the common roller, always excessive, is greatly 
increased as the oil is dried up, which is soon the case from the 
exposure of its bearings to fluke and dust when it ceases to give 
out the length of silver or yarn intended, causing continual 
irregularities. Another cause of mischief arises from the im- 
possibility of covering the bosses so as to be of exactly the same 
diameter; then there is a continual contention for speed going 
on, which abrases the leather, puts great torsion on the under 
rollers, consumes power, and causes licking and flat waste. It 
is attempted to obviate the latter, in vain, by varnish and pastes, 
which only harden and take the elasticity out of the leather 
covering. This, together with the oil and filth with which both 
leather and cloth get saturated, causes rapid destruction, neces- 
sitating three times the roller covering that would otherwise be 
required, Another defect 1s the wearing of cap nibs, saddles, 
and hooks, the former throwing the rollers out of parallel, the 
latter binding them when worn concave. Leigh’s loose boss 
roller is a complete remedy for all these defects. ‘They require 
viling only once a month at most, and will run three months or 
more if good sperm oil be used, one gallon of which is sufficient 
to serve all the rollers in a large mill for twelve months, if used 

roperly, when no oil-stain will be seen on any roller, In Eng- 
and the practice has been generally to apply thein only to the 
front row (with a few exceptions), but in America, Russia, and 
India a much larger proportion of spinners employ these rollers 
in both back, middle, and front rows, The following American 
firms have gone entirely through all the rows, viz. : 


Spindles. 
The Androsscoggin Mills, Lewiston, Maine .,. 84,000 
» Hill Mills Co. deo 20s fee --- 60,000 


. 30,000 
75,000 
30,000 
57,000 
20,000 


» Bates Mills hoe eee oss ° 
» Pepperall Mills, Biddeford, Maine obo 
» Salmon Falls Co., New Hampshire ode 
» Boott Mills Co., Lowell .,. ose ove 

» Union Manufacturing Co., Baltimore... 

, Jackson Co., Nashua, New Hampshire ... 20,000 

» Merrimac Co., Lowell ,,. ose +» 90,000 
Besides the above, many others are under contract to go entirely 
through al] the rows of their rollers with the loose boss. 

TuE Suez Canat.—The Suez Canal Company charges itself 
now with the conveyance of goods from the Mediterranean to 
the Red Sea, and reciprocally. This provisional working is 
carried on partly by the maritime canal and partly by the sweet- 
water canal, and the English Government is availing itself of the 
facilities offered by forwarding by the new route horses, forage, 
and other stores required in connexion with the Abyssinian ex- 
pedition. The French Minister of Marine has also on several 
occasions availed himself of the new route in the despatch of 
stores for Cochin China, Everything forwarded has, however, 
to be transhipped, en route, from the sweet-water canal to the 
maritime pe 

Tue CLEVELAND Inon TraApE.—The demand for pig iron 
continues pretty good. The stock in store at Middlesbro’ is 
70,497 tons. Autumn deliveries for the Baltic and Russian 

rts are drawing to a close. An order for railway chairs for 
ow South Wales is stated to have been obtained. The ship- 
ments of Cleveland pig iron to the Continent to August 31 this 
year were computed at 99,717 tons, as compared with 65,299 
tons to the corresponding date of 1866. The plate and merchant 
bar-iron trade is inanimate, but rails are in tolerable demand, 
Large deliveries of railway matériel continue to be made to 
Cronstadt and Riga for Russian lines in course of construction. 

From tHe Nortu.—Messrs. C. Mitchell and Co., of Low 
Walker, are fitting out a screw steamer of 1990 tons, as well as 
another of 1180 tons. Messrs. Palmer and Co, Fog) of 
Jarrow, are also fitting out a screw of 730 tons. Messrs. Leslie 
have on hand a screw of 1160 tons. Seven tugs are also now 


>: 


> 





being built on the Tyne. 
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LOCOMOTIVE CARRIAGE FOR MOUNTAIN RAILWAYS. 
DESIGNED BY MR. ROBERT F. FAIRLIE, C.E. 
(For Description, see the preceding Page.) 
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PARIS EXHIBITION. 


WE publish, on this and the following pages, the jurors’ 
reports on some of the classes of the gParis Exhibition. 
These reports were published, at the instance of the Council, 
in the Illustrated London News, from which journal we 
reprint them. Nearly all the works and machines men- 
tioned in these reports have been already described, and 
many of them ‘illustrated, in these pages : 


APPARATUS AND PROCESSES OF THE ART 
OF MINING AND OF METALLURGY. 
Crass 47. 

By Warincton W. Smyrn, M.A., F.R.S. 

Tue peculiar subdivision and classification of subjects 
adopted by the French Imperial Commission have intro- 
duced into the work of the juries of 1867 sundry anomalies 
which would have been avoided by a less transcendental 
system. At our own Exhibitions of 1851 _and 1862, the 
apparatus and the products of the arts of mining and me- 
tallurgy were conveniently classed together ; whilst on the 
present occasion the miner and metallurgist found his raw 
materials and his products (in class 40) entirely cut off from 
the processes and implements by which he is accustomed to 
work them, and the two divisions severally grouped with other 
classes, which, in the real conduct of his business, have no con- 
nexion whatever with his own pursuits. This inconvenience 
couldonly be partially remedied by arrangements made by the 
secretaries of juries to pass certain of the objects exhibited 
from one class to another. In this manner the geological 
maps and sections, which ought to be regarded as the re- 
cords of the exploratory labour upon which the work of the 
miner is to be based, were placed, in the building and by 
the catalogue, in class 13, along with ordinary geographical 
maps, but were claimed for consideration by class 40; 
whilst those which were on a scale detailed enough for being 
applied directly to the purposes of mining were taken up, 
along with models of mining localities, into the department 
of class 47. Similarly, it was agreed between the secre- 
taries that the refractory substances, including plumbago 
or graphite crucibles, firebricks, &c., several groups of which 
had been exhibited in our class, should be transferred for 
the consideration of the jury which dealt with materials of 
construction in general, and which already had ranged under 

its numbers a long list of exhibitors of bricks, terra-cotta, 
and refractory materials, 

In what belonged properly to class 47 the English portion 
of the Exhibition was exceedingly meagre; and neither 
alone, nor taken in conjunction with the display in class 40 
(minerals and metals), could it pretend, in the remotest 
degree, to represent the greatness and the activity of mining 
and metallurgical life in the United Kingdom. The causes 
of this deficiency will readily suggest themselves to the 
minds of those who know our English works, and need, I 
think, no examination or discussion in these pages. But it 
is of the highest importance that, whilst our own producers 
decline so generally, from one cause or another, to enter the 
lists, we should inquire whether they can properly repose at 
a distance in fancied security, enwrapped in an atmosphere 
of self-satisfied superiority, or whether they ought not to be 
on the gui vive and preparing for fresh efforts, on seeing the 
examples which appear to mark an extraordinary degree 
of advancement on the part of our foreign competitors. 

I propose, therefore, to invite attention chiefly to those 
objects which are likely to excite the interest of our own 
masters, overlookers, and workmen, in comparing what we 
know at home with that which is doing on the Continent. 


Models and Plans of Mining Localities. 

Some of the most remarkable works of this class are 
those which illustrate the complicated structure of that im- 
portant coal-field which extends from the Belgian frontier 
through the Department du Nord and far into the Pas de 
Calais. The French Ministry of Public Works has ex- 
hibited a map (on a scale of 1 to 25,000) constructed by 
M. Dormoy, with sections attached to it taken across the 
breadth of the trough, and showing the position and thick- 
ness of the troublesome overlying bed of watery ground 
called the torrent. The map of the Pas de Calais, drawn 
by M. Coince, is perhaps still more noticeable, as showing, 
on a larger scale (1 to 10,000), the energy and system with 
which, by means of an elaborate series of borings, all of 
them accurately recorded, the development of a valuable 
new coal-field has been accomplished within a very few 
years, It was only in 1846 that a boring for water at 
Oignies, not far from Douai, gave evidence of the continua- 
tion of the coal measures beneath the cretaceous strata in 
this direction. The borings of the Escarpelle Company 
proved, as was pointed out by M. Du Souiche, that the 
coal formation was sharply deflected north-westward from 
its old direction at Valenciennes ; and hence arose, between 
1850 and 1864, the establishment of nineteen new conces- 
sions, seventeen of which are in the Pas de Calais, and ex- 
tend within that department over a length of about 35 
miles. ‘Some forty pits have already been sunk, having, 
on an average, 100 to 150 metres of overlying formations to 
pierce, and down to depths of from 180 to 300 metres for 
their workings.* The amount annually produced from this 
new and unseen district of coal has increased steadily from 
less than 5000 tons in 1851 to upwards of 1,600,000 tons 
in 1866, 


Plans of a most accurate character, on the scale of 1 to 

5000, have been prepared from the elaborate surveys of M. 
Griiner to represent the conditions of the still more valuable 
but old-established coal-field of the Loire, generally known 
by the name of its chief town, St. Etienne; and a beauti- 
ful model, founded upon the maps of the same engineer, has 
been constructed by M. Leseure to exhibit the singular 
curves of the great seam of Rive-de-Gier, in the same dis- 
trict. This so-called grande masse, varying from 26 ft. to 
above 50 ft. in thickness, has been so far explored as to 
enable all its folds and faults and other accidents to be 
shown with great minuteness, the small portions which are 
still uncertain being left blank. 

The works thus emanating from the Ministry teach us a 
useful lesson in connexion with the commercial history of 
France. Not even the rich and advantageously situated 
beds of Rive-de-Gier could be worked with profit so long as 
insufficient capital and a low state of technical knowledge 
prevailed. The hampering of the coal-miners with the 
claims of surface owners, the undue subdivision of the 
ground, and the inattention of the Government to the 
treatment of what was truly a large question, had, between 
1832 and 1838, brought the district to the verge of ruin. 
Most of the collieries were losing money, numbers of them 
were being successively drowned out, and the prospects of 
the future were miserably neglected, The present large 
annual production of over three millions of tons from the 
basin‘of the Loire, and the clear light which is now thrown 
upon the natural conditions of the district, testify to the 
new life introduced within the last seventeen years by an 
improved organisation. 

Another representation of the surprising progress made 
by France within a single generation is exhibited by the 
mining company of the Grand Combe (6, 19, and 31, 
France). Few, perhaps, of our countrymen who throng in 
numbers to Nismes and Avignon are aware that, in those 
wild and storm-ravaged hills above Alais, the perseverance 
of the “industriels” has opened out a coal-field which pro- 
mises to be a most important treasure to the south of 
France, and is already third on the list of the French coal- 
districts for its amount of production.* The ravine of the 
Grand Combe is the locality of the most active mining 
operations; and a very large model, showing all the plica- 
tions and disturbances to which the basin of coal has been 
subjected, proves, at the same time, the great amount of 
exploration done within a few years, and the care with 
which all ascertained data are recorded. Plans, sections, 
and books of statistics, beautifully kept, are added for the 
further elucidation of the subject; and one point of especial 
interest to some of our English coal-workers will be found 
in the extension, in several places, of the coal-workings far 
beneath the overlying strata of the Trias. 

Several other special localities have been admirably 
illustrated in the same manner, as the curious seam of coal 
worked at Creusot (Sadéne-et-Loire), the mines of the Com- 
mentry Company, and the iron-mines of Rancié. But, 
among them all, none are more worthy of observation than 
the plans of part of the coal-basin of Liége, executed by M. 
van Scherpenzeel Thim. By means of exact vertical sec- 
tions which he has constructed for that field, to the number 
of 700, he has laid down the precise position of all the 
seams throughout a slice of the coal-iield of 50 metres deep, 
selected between the horizons of 140 and 190 metres below 
the level of the sea, as being that portion of the basin 
which is of the highest present importance in laying out the 
practical operations. Between these two horizontal planes 
he determines the position of each bed at every 10 metres 
of depth; and, by a shading upon a system of conventional 
perspective, he has given a graphic representation, which, 
aiding the lines mathematically determined, presents to the 
eye a distinct picture of the underground relations of this 
highly contorted but valuable region. 

These various labours testify to the close exactness of 
work and to the intelligence of the French and Belgian 
engineers, as well as to the careful spirit of their respective 
Governments in dealing with so important an element of 
national prosperity. How much would the labours of our 
recently appointed Royal Commission of Inquiry on Coal 
have been lightened and rendered satisfactory had similar 
documents been available in our own coal-fields, and had a 
similar precaution been exercised in registering the results 
of sinkings and borings, which upon our careless want of 
system are so often totally lost? 

The excellent plans and sections in which the Prussians 
have recorded their important explorations of Westphalia 
and Silesia come rather under the head of geological maps, 
and were reported on at the Exhibition of 1862; but they 
are not the less worthy of attention from visitors who desire 
to understand the rapid development of the mineral wealth 
of these highly valuable districts of coal. 

Working of Mines. 

The laying out of the general plan of operations in coal- 
mines, and the methods adopted for the actual getting of 
the mineral, constitute a subject too extensive to be other- 
Wise than partially illustrated in an exhibition, But, con- 
sidering how such a subject involves the pecuniary economy 
of obtaining this mainspring of all modern industry, as well 
as the security of the hundreds of thousands of men who 
toil in what is necessarily a dangerous vocation, we may 
refer with advantage to a few contributions, which tell us 
somewhat of the processes used in France and Prussia. 





* The yearly production of the coal-field of the Gard is now 





* One pit—that of Ferfay—has its workings at the depth of 
460 metres. 


above 1,200,000 tons. 


The days are quite past and gone when the coal-workings 

of these countries were petty and incomplete, and commonly 
feeble imitations of English originuls, The great annual 
amounts now raised by them—12,000,000 tons by France, 
and 23,000,000 tons of coal and brown coal together by 
Prussia—suffice to show that an enormous trade has arisen, 
and that an experience has been gained both by directors 
and workmen, which has led to much independence of 
design and process. It has not been without difficulty that 
so considerable a development has been brought about 
within so few years, especially in the bringing up of a 
large population competent to deal with a new task; and 
in certain districts particularly, as in the department du 
Gard, the mining companies have had to take in hand all 
the details of social organisation, as if planting a colony in 
a desert land. 

It may not be generally known that the coal-fields of 
Central and Southern France, although individually of small 
extent as compared with our own, are remarkable for the 
oceurrence of seams of extraordinary thickness. The 
tolerably regular beds of coal at Blanzy and Montceau run 
to 50 ft. and even 60 ft. thick ; that of Creusot, where it is 
raised up into a vertical position, varies from a few feet to 
50 ft., 80 ft., and as much as 130 ft., measured right across ; 
and the great seam of Decazeville (Aveyron) often extends 
to 100 ft. in thickness. Their very magnitude, to say nothing 
of their often distorted position, entails on the workers a 
variety of difficulties, which it has taken a great number of 
years successfully to surmount. One method after another 
has been tried, and many successive improvements have 
been introduced, chiefly tending to guard against crush and 
creep, alike destructive to the getting of coal of fair size, and 
dangerous to the life and limb of the workmen, At last, 
by common consent, it is allowed that the only full and 
satisfactory method of getting the largest quantity of coal 
and of ensuring safety to the men, is that of systematic 
“ nacking”’ or “ stowing”’ of all their bords, stalls, or gobs— 
of all excavated places, in fact, except the needful roads— 
with rubbish (remblais) carried down from the surface for 
that purpose. <A night shift of men, the remblayeurs, are 
occupied with this task whilst the colliers are absent from 
the mine; and in some districts a particular shaft and line 
of roads and special wagons or tubs are «set apart for the 
work, Iam glad to be able to bear witness, from inspec- 
tion at Montceau and at St. Etienne, how methodically the 
complete packing is carried out, and how it forms a sur- 
prisingly good roof to work under when the next stage below 
it is attacked. It would be out of place here to enter into 
the details of the arrangements under which this process is 
securely followed ; but the large block model of the Creusot 
collieries may be mentioned as showing very fully the 
curiously irregular position of one of these seams; and the 
model in the midst of the iron productions of Commentry 
as illustrating the means of working away the successive 
horizontal ranges of the thick coal-bed of that locality, by 
the aid of a close packing. A question of this kind can 
only be fairly judged by reference to the figures obtained 
from actual experience, which tell of its relative economy. 
A great expense is undoubtedly incurred; for we believe 
that, in some pits, as many as one-third of the men are 
engaged as remblayeurs. But it would appear that, con- 
sidering the saving in timber, in round coal, and the com- 
parative immunity from accidents, the French engineers 
have reason to be satisfied with a system which is the 
growth of many years of study and practical trial, 

It is notorious that a chief reason of the inability of the 
French ironmasters to rival in cheapness their English com- 
petitors is the considerable higher price which they have to 
pay for coal. The reasons for this are manifold. Whether 
timber propping or stone packing is emploped in the pits, it 
is necessarily in much larger proportion than in our more 
favourably-conditioned English and Welsh coal-seams, A 
French collier, as a general rule, can only get in a day's 
work from half to four-fifths of what an English hewer 
will break down. It is only in the pillar-working (dépilage) 
of the thick seams that the French workman obtains an ad- 
vantage and can get as much as six or seven tons in the 
day; but for this task he needs a special skill and ex- 
perience, and earns a much higher wage than the average.* 

Owing, again, to the irregularity of the seams, a far 
larger comparative cost falls to the item of dead work; and 
for the same reason the underground transit remains 
generally on a very inferior footing to that of our first-rate 
British collieries. Moreover, the total number of people 
employed about a coal-pit in France has to be exceptionally 
large for a given out-put of mineral, in consequence of 
the general need for carefully cleaning or washing the coal. 
It is thus only marvellous that, considering how a numerous 
working population has had to be educated to a peculiar 
class of labour, the amount of coal raised in France has 
risen from 1,800,000 tons in 1830, to close upon 12,000,000 
tons in 1865. ‘The high civilisation of the country needs, 
however, a much larger amount, and the importations of 
1865, chiefly from Belgium, amounted in coal and coke to 
about 7,100,000 tons besides. 

Up to the advent of railways our neighbours across the 
Channel had, in fact, developed their coal-fields to a very 
trifling extent, and their knowledge of the practical art of 
mining stood at a low point; but since that period, the 
general advancement of trade and manufacture has been 





* The daily wages made by French colliers in the centra 
coal-fields are from 3s, to 4s., according to the nature of their 
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kept pace with by the opening of new means of transit, 
by the association of capital in large companies, and by the 
constant improvement of the methods and apparatus of 
working. As far as I have had the opportunity of forming 
an opinion, the working colliers are generally inferior to our 
own in working energy, but superior in steadiness ; and a 
great part of the credit for the present active and intelligent 
conduct of the French coal trade is due to the excellent 
technical training received by the superior officers and 
managers at the schools at Paris, and so usefully afforded, 
in a different degree to the class from which the sub- 
officers are taken, by the local mining schools of St. Etienne 
and Alais. 

The Prussian authorities have exhibited several instructive 
models, representtng their methods of excavating the seams 
of more moderate thickness in the Sarrebriick coal-field— 
pillar workings as well as a variety of long-wall, some 
following the level course, others the rise of the strata. 
Another representation of porticular interest shows the re- 
moval, in one working at the Kénigt Grube, Upper Silesia, 
of the Sattel-flétz, a seam about 24 ft. thick. The bords 
or stalls are driven 15 ft. wide, with pillars of 20 ft. be- 
tween them ; and the getting of the upper part of the seam 
is aided by the use of door-frame sets of timber of great 
height, which would entail heavy expense, unless a large 
portion of them can be recovered. 

By no means the least interesting part of the Exhibition, 
in connexion with the daily life of the French colliers, is the 
indication offered by some of the largest colliery companies of 
the efforts made to improve the moral and material condi- 
tion of their workpeople. Anzin, near Valenciennes, ex- 
hibits models and a series of plans of colliers’ houses built 
by the company ; and Blanzy (Sadne-et-Loire) has erected 
in the grounds a full-sized house, of a pattern largely 
adopted in that district. Some years ago the French coal- 
proprietors adopted the plan of building barracks near their 
pits, in which a number of people could be lodged on a small 
area ; but the pitmen have shown so decided a preference 





and of inferior qualities which we are every year actually 
getting rid of as refuse. 

As early as 1833 Messrs. Marsais and Ferrand took out 
a patent for this purpose, but it was not until 1843 that the 
agglomerated coal began to be produced in any quantity, 
and some years more elapsed before the machinery was so 
far improved by several different engineers as to lead to the 
present large state of manufacture. ‘The St. Etienne Com- 
pany exhibit a model of their apparatus as employed at 
Givors, where, by introducing an enormous hydraulic 
pressure, they need only to add 54 per cent of pitch (brai sec) 
to solidify the mass. The stack of rectangular blocks left 
outside the St. Etienne shed in the “ park” throughout the 
heavy rains of April gave good testimony to the thorough 
compactness and durability which had been thus attained. 

The greater part of the French makers appear to have 
adopted the circular arrangement of the Messrs. Revollier, 
and of Mr. Evrard and M. Dehaynin. A beautifully finished 
model is exhibited by the company of La Chazotte (M. Max 
Evrard, engineer), having sixteen cylinders disposed as the 
radii of a circle, in which the slack, after being heated by a 
current of steam and mingled by very ingenious apparatus 
with the pitch, is pressed by pistons and formed either into 
cylindrical or hexagonal blocks of convenient length. The 
rate of production appears to be in practice ten tons per hour 
with one machine (of which La Chazotte works four), re- 
quiring an engine of 50-horse power to work it, and the 
extreme limit of pressure being 100 atmospheres. 

The prices of the St. Etienne compressed fuel are high; 
the first quality, which contains only 2.10 per cent. of ash, 
is marked at 28f. per ton; the second, with 5 per cent., at 
26f.; whilst the best block coal rules at from 19f. to 23$f., 
and the small at 9}f. to 15$f. The very small proportion 
of gas tar or pitchy matter introduced into the mass at this 
work can scarcely be considered as a general guide, since 
different qualities of coal will need some more, and some 
less, of binding material. 

M. Felix Dehaynin, a producer of no less than 175,000 


for independent houses, and, if possible, for a bit of garden, | tons of agglomérés in the year, exhibits (in class 40) draw- 


that, during the last thirty years, pit villages of a very 
superior kind have been formed. It has been a prime 


object to attach the men to their localities by giving them | 


ings of the Evrard machine, as moditied by himself and 
employed at his three works, in which 500 people are en- 
gaged. The company called the ‘‘ Océan,” at Paris, are 


comfortable cottages at a nominal rent, infant schools and also exhibitors of drawings, and of the apparatus for the 


primary schools for their children, and a pension* when in- 
capacitated for work; whilst it has also been sought to re- 
move, as far as possible, the temptation of public-houses, 
which in Belgium and in many places nearer home are a 
perfect curse to the working collier, and keep him in poverty, 
notwithstanding his good wages. The outcrop of the coal 
measures near Blanzy and Montceau is dotted with several 
colliers’ villages overlooking a pretty valley. The houses 
are mostly two and two, surrounded by garden and court, 
each man having about 160 square yards of ground allotted 
him. Some of the miners, of a provident disposition, 
aspire to plots of land and to building houses of their own. 
The company has, therefore, purchased a tract upon which 
it grants building lots, and advances money to its workmen 
for building purposes, charging them no interest as long as 
they are engaged in the mines. The scheme has been 
attended by considerable success ; and the rising village of 
Bois-Roulot, if not as regular and as well arranged in some 
respects as those built by the company, is, at all events, a 


same purpose known by the name of its inventor, M. Maze- 
line. 

As an adjunct in these operations, an ingenious machine, 
by Hanrez and Co. (Belgium, 12), may be noticed. It is 
constructed for the drying of small washed coal by the re- 
volution of a screw within a revolving perforated cylinder, 
and is stated to dry five tons per hour. 

We could wish that coal-workers, mineral landowners, and 
capitalists would note these various indications or what is 
becoming in France an important trade. Without being 
unmindful that several companies have been established in 
South Wales and elsewhere for a similar manufacture, we 
cannot but be conscious that their action is but an infi- 
nitesimal set-off against the wholesale waste of slack that 
takes place in this country. It is not only that the small 
coal cut and broken from the saleable part of ‘the seams is, 
in most of our districts, thrown into goaf and gob by the 
tens of thousands of tons, but those portions of beds, often 
some feet in thickness, which are intermixed with stone or 
“ sulphur,” or which make a larger than usual proportion 





serviceable means of lodging a tolerably large population, 
and a testimony to the steadiness of the men. 

Within the last few years careful experiments, conducted 
by the Administration, have proved, what was long doubted, 
that France possesses coals excellently adapted for sea 
service ; and for some time past no other than French coal 
has been used in the Imperial navy. But for these purposes 
the fossil fuels from different localities have to be judiciously 
selected and mingled in certain proportions. Taking the 
coal as a whole, it is noticeable that it makes much more 
small and dust than our own, and is more frequently apt 
to be “dirty” or mixed with shale and clay. It hence re. 
sults that the French coalmasters have been driven to pay a 
special attention to methods of cleaning their produce and 
utilising the “slack,” menu, or small coal. At the Great 
Exhibition in 1851, Bérard coal-washing machine came 





of slack, are at once rejected as useless, and acres of such 
coal are abandoned to be inextricably mixed up with broken 
roof and heaving floor, although of no worse quality than 
would be turned to advantage in many a French colliery. 
It is impossible, in the hard competition of the times, to 
blame individuals for this sin against the economical use of 
Nature’s gifts ; but it is a discredit to the country at large, 
and will, among our descendants, entail many an anathema 
on the selfish stupidity of their forefathers. 


Boring, Rock-drilling, and Coal-cutting Machines. 

All the world has heard of the artesian well of Grenelle ; 
not many among the general public are aware of the striking 
success of the still deeper well of Passy, and, but few are 
acquainted with the fact that at the present moment two 


before us as a novelty, although it was only in certain | undertakings of the same kind, on the grandest scale, are in 
details that it could rightly be so considered; and, besides | course of execution—one in the suburb of the Chapelle, in 


several contrivances for that purpose introduced more re- 
cently, a great variety of ingenious apparatus has been 
brought into use for making “ patent fuel,” agglomérés—i. e., 


for pressing the small coal into cakes of various form by the 
aid of a small amount of some binding material. These | 


the extreme north of Paris, by Messrs. Dégousée and 
Laurent ; the other at the Butte aux Cailles, in the extreme 
south of the city, by Messrs. Dru (formerly Mulot and 
Dru). These two firms, both noted for a great number of 
successful borings, exhibit an interesting assortment (57 


briquettes are highly reported upon for naval use; in their | and 58, France) of the apparatus which they employ for 
carriage to the ports there is a loss of only 1 per cent., | holes of diameters varying from 4 in. up to more than 6 ft. 


against from 6 to 10 per cent. on lump coal; and when | 


The experience already acquired in supplying a portion 


stored abroad they are found after two years’ exposure | of the French metropolis with excellent water tapped from 


scarcel 
suff 


at all injured, whilst ordinary coal would have 
to the extent of 50 per cent. 


Moreover, they are | 


that great reservoir in the strata of the green sand, hundreds 
of yards below the surface, has led the autRorities to con- 


very free from ash, and may be made of a mixture of | tract with thorough confidence for a further supply from the 
flaming and of dry coal, or of those varieties which have a | same bountiful source, and to commence the operations on a 


more free-burning and a more calorific property respectively, | 


larger scale than before. In the absence of any great work 


in such a ratic as to give the best effect in getting up and of the same kind in London, we may remind those inte- 
maintaining steam. The present Exposition abounds with | rested in hydraulic engineering of some of the chief features 
examples of the machinery and the products of this manu-'| of the bore-holes already executed*:—Height of surface 


facture ; and, although we are not in Great Britain without | 


asimilar industry, attention may fairly be called to the 
subject in the interest of the millions of tons of small coal 





* The Anzin Com) numbers at present, pensioned work- 
man 265 pasion wits, 455: in all, B11, besides assist- 
ing Les Houilléres de la France, 1867. 


above the level of the sea at Grenelle, 121.3 ft. English ; at 
Passy, 305.2 ft.; depth of bore-hole at Grenelle, 1800.7 ft.; 
at Passy, 1923.7 ft. ; internal diameter of tube, or lining of 
hole, at Grenelle, approximately, 9 in. to 6 in. at bottom ; at 





* See re of M. Cassagnes, Portefeuille Economique des 
Machines, ber, 1864. ” 


Passy, 2.4 ft. The full diameter of the Passy bore-hole 
was 1 metre, or 3.28 ft. English ; the new ones are to be, 
in one case above 5 ft., in the other about 4 ft., whilst it is 
proposed to pierce, not only to the water-bearing stratum, 
or nappe, already proved to exist, but to a considerably 
greater depth, in order to cut other feeders which probabiy 
abound in the subjacent measures. 

It is a pleasure to be able to testify to the scientific know- 
ledge and the business-like method which are applied to 
their task by the conductors of these two interesting opera- 
tions. Both are alike in some general respects, such as the 
use of rigid rods only, in preference to rope; the employ- 
ment of steam to work the rods; and the erection of a 
lofty pulley-frame, or derrick (chévre), in one case 52 ft., in 
the other 68 ft., high from the ground to the axis of the 
main pulley. But in the details considerable variations are 
noticeable. The free-fall cutter, for the use of which these 
eminent bere-masters are strong advocates, is made to detach 
itself by a different device, the movement is differently com- 
municated from the steam-cylinder to the walking beam, 
and there are sundry other variations worthy of study. At 
the time the British juror and his deputy were courteously 
met on the spot by Messrs. Dégousée and Laurent, the work 
was unavoidably standlng ; but various of the implements 
were put together and lowered and raised to show the facility 
with which the heavy weights are dealt with. Engineers 
who visit the Exhibition only will be able ‘to form some 
opinion of the nature of the work on seeing the great tower- 
like tube of rivetted iron plates, 1 centimetre thick each, 
but doubled, which forms a tall, black background to the 
well-arranged group of tools and models in the gallery of 
machinery. 

At Messrs. Dru’s bore-hole the depth, at the end of April, 
was near upon 500 ft. ; the depth cut in the last working- 
day, in chalk and flint, was 94 centimetres. The weight of 
the boring-tool is above 2 tons 18 cwt. The rods are for 
the most part of wood, with iron connexions; and a length 
of 20 metres, consisting of two rods of 10 metres each, is 
raised or lowered at a time. 

The magnitude of these operations for artesian wells is 
greatly exceeded as regards diameter, and therefore weight 
of apparatus, by the remarkable boring of actual shafts, 
which has in several cases been successfully completed by 
Herr Kind. It is matter of notoriety that the sinking of 
deep pits through difficult ground is, upon the ordinary and 
even most improved system, a wearisome and expensive 
task. In the North French coal-field it is estimated by 
Burat that a capital of 120,000/. is expended in the opening 
of a colliery fitted to raise 100,000 tons per annum, and 
the examples of Douchy and Aniche were cited, in each of 
which a still larger proportion of capital has been laid out. 
A serious part of this, amounting roughly to about half, is 
due to the sinking and fitting of the pits. And we know 
that, in consequence of the difficulty of piercing through 
the strata overlying the coal in Durham, sums of 40,0004, 
60,000/., and, it is even said, 109,000/., have been expended 
on a single shaft. We have now, for the future, when so 
much of our most accessible coal has been exhausted, in a 
great measure to look to workings further in “the deep” for 
further supplies, and to shafts sunk through greater depths 
of Permian and other superjacent formations ; and with us, 
ag on the Continent, the problem of sinking with more 
rapidity and economy is one of the highest moment. We 
would, therefore, point to No. 53, France, as well deserving 
of the gold medal which was awarded by the jury, and of 
careful attention from colliery viewers. The coal com- 
pany of St. Avold and L’HO6pital (Moselle) have, under 
that number, exhibited diagrams of the results at which 
they have arrived, and some of the actual apparatus em- 
ployed in the sinking of pits through a great thickness 
of watery new red sandstone which overlies the coal mea- 
sures. The system, we should premise, is not altogether 
new. Some years ago both Kind and Mulot had under- 
taken to bore shafts of diameters of from 10 ft. to 16 ft., 
through ground whose “running” nature, like quicksand, 
prevented the application of the usual modes of pumping 
out the water and establishing the casing, technically called 
a tubbing, based on firm and water-tight strata. The ex- 
cavation was therefore carried on by the borer & niveau 
plein, or with the shaft full of water; and the chief diffi- 
culty lay in the jointing, at last, of the iron or wooden 
lining with the firm ground at the bottom. M. Chaudron, 
a Belgian engineer, devised for this purpose a sliding piece 
at the bottom of the tubbing (the whole of which is gra- 
dually lowered as the excavation proceeds), on the bottom 
flange of which, turned outward, is a packing of moss, boite 
& mousse ; and when this latter comes to rest on the seat cut 
for it by the boring tool, the tower of tubbing, hitherto sus- 
pended from above, rests by a corresponding flange on the 
moss, and so squeezes it together and against the side of the 
pit as to make a tight joint, after the completion of which 
the water can be pumped out and the sinking commenced 
in the common way. Such is the bare outline of the method. 
Concrete (béton) may have to be run in behind the tubbing, 
and many other modifications adopted for insuring a perfect 
separation between the water in the pit and the world of 
water outside. 

Already, in 1860, a signal success was attained by M. 
Chaudron in sinking an air-shaft at Péronnes, where the 
watery beds had extended from the 43rd metre to 105 metres 
deep; and M. de Vaux, Inspector-General under the Belgian 
Government, reported in 1861 that the work was executed 
for less than a quarter of what it would have cost under 
the ordinary method. 
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A very ingenious addition of M. Chaudron’s is a shield 
or diaphragm of sheet-iron temporarily fixed near the bottom 
of the tubbing and having a large pipe or equilibrium-tube 
in the centre, in which the water can rise, and through 
which the boring-rod passes down, having expanding arms 
which open out below the shield and excavate the ground. 
By this means the weight of the tubbing, which at Péronnes 
was about 88 tons, was so balanced as to throw only about 
19 tons upon the rods employed for its suspension. 

At St. Avold, two pits have been thus triumphantly sunk, 
of which the sections are exhibited. No. 11 pit was sunk 
through 426 ft. of permeable red sandstone, grés vosgien; 
the final wedging-curb was fixed at 523 ft. deep, on May 
1, 1866, and coal was found on April 4 last at 1036 ft. The 
second pit (No. 12) was so far complete that the ‘‘ moss-box” 
was successfully laid, on February 3 last, at the depth of 
521 ft. 

The large models of the tubbing and shield, with the 
gigantic boring-cutters (érépans) of above 13 ft. across, will 
support this slight sketch in calling attention to an inno- 
vation which has been attended with a high degree of 
practical success, and which may hereafter facilitate the 
development of untold wealth. 

Whilst for years past the vertical boring of deep holes, 
sondage, has been aided by the application of steam ma- 
chinery, numerous inventors in all countries have attempted 
to solve the problem of applying the same power to super- 
sede hand labour in the miner’s daily task of boring holes 
for firing charges of gunpowder. The common operation, 
indeed, of drilling by borer and hammer small holes of 
from 18 in. to 3 ft. deep, by which at present all our hard 
rocks have to be blasted, is exceedingly laborious, slow, and 
expensive. Those engineers who have attempted to ignore 
the value of powder, and to cut the hard stone bodily away, 
have always failed lamentably. Others have endeavoured 
to imitate the action of the present hand-borers or drills ; 
but the attempts hitherto made in this country to introduce 
the apparatus into mines have resulted only in delay and 
disappointment. There are, however, now in the Paris 
Exhibition two or three inventions which have passed the 
ordeal of practice, and have actually been employed in the 
daily service of mines. Since M. Sommeiller’s successful 
application of single borers, each driven from its own 
cylinder by compressed air acting on a piston, a number of 
modifications of his general arrangement have been proposed, 
and it is to some of these that the attention of miners may 
be specially invited. 

Mr. Doering, of Ruhrort, in Westphalia, mounts his ma- 
chine on a horizontal arm projecting from a heavy iron 
carriage, which can be run to and fro on the rails in the 
level or gallery. The machine itself, consisting of a double- 
acting cylinder with piston, is, by means of pivoting and 
the motion of the horizontal arm up and down a vertical 
standard, capable of being set in any direction and at any 
height required. The drill, or borer, is attached by a key 
to the piston-rod, and is then by the action of compressed 
air projected and withdrawn several hundred times a minute 
against and from the surface of the rock, being turned 
through a small angle after every blow. A jet of water is 
constantly squirting into the hole for the removal of the 
debris, and so forcible and rapid is the action that I have 
seen several inches thus bored into a block of hard granite 
in five minutes. The bit, or cutting edge, of the tool may 
be varied ; but the reversed Z shape, thus 7, as at Mont 
Cenis, is preferred, and it is found that itis blunted far less 
rapidly than when worked by hand with the blow of a 
mallet. And now for its practical application. One of the 

jurors, M. Max Braun, director of the great zinc-mines of 
Moresnet, near Aix-la-Chapelle, under the Vieille Montagne 
Company, stated to us that eleven of these machines, three 
of them on the newer construction, have been in actual use 
there; and that in a level in strong dolomitic rock, where 
they used to drive by hand-labour one metre and a half in 
fourteen days, they have with the machine made an advance 
of three metres and sometimes even four metres in the same 
time, and with only two men instead of six. The advan- 
tage, therefore, in the economy of the great standard expense 
of mining work is so obvious as to require no comment. 

Another machine meriting attention for the same reasons 
is the ““Bergborr maskin” of M. Bergstriém, exhibited by 
the mine of Persberg, in Sweden. The stand for it is a 
strong bar, with steel point at the bottom, and steeled 
holders regulated by a screw at the top; and as the boring 
cylinder traverses up and down the bar, this latter must be 
fixed by the aid of cross timber, in a direction parallel to 
that of the intended bore-hole. The drill is then made to 
act by compressed air in a manner generally similar to 
the last, although there are considerable differences in the 
construction. The weight of the whole apparatus is only 
120 lb., and it may thus easily be moved from place to 
place, although open to the objection of giving more trouble 
in the fixing. The very machine which is exhibited is 
stated to have worked for 700 days underground, and to 
have bored 1000 metres. When tried upon hard granite it 
has bored 2 metres in the hour; and, 2s in Doering’s 
machine, the “ bit” has been found to last five times longer 
than when struck by hand. 

A third modification of this general type is the machine 
exhibited by General Haupt, an American. It is mounted 
between two upright bars, which are fixed between floor 
and roof, and thus does not admit of the same scope o 
direction as Doering’s. The movement of the piston an 
drill is effected by steam ; but whilst the jury were makin 
their inspection it never could be brought into steady 








action. The valve arrangements are particularly ingenious, 
and the moderate size and weight of the apparatus are in 
its favour. A highly laudatory pamphlet accompanies 
this “perforator” to Europe, but does not contain any 
distinct statement of the machine having been actually 
employed in mining operations. 

A very beautiful horizontal cylinder-engine is exhibited 
by M. De la Roche Tolay, engineer of the Chemin de Fer 
du Midi, intended to bore the rock by a rapidly rotating 
drill forced forward by hydraulic pressure of about 1540 Ib. 
Various forms of cutting drill have been experimented 
upon, but the only one which appears to have giver good 
result in hard rock is thie diamond-mounted ring of M. 
Leschot. And, however preposterous it may sound to apply 
the valuable gem to the boring of holes in granite and 
quartz rock, visitors to the Exhibition may see it actually 
perform its work with considerable rapidity, and observe 
from a large drawing on the wall near it how it is proposed 
to arrange several of these machines at once for attacking 
a tunnel face. The boring implement is tubular, and admits 
a jet of water through the middle into the hole; its face, of 
soft iron, is studded with eight pieces of black diamond, 
carefully hammered up; and the incomparable hardness of 
the adamant encounters with such success the hardest 
materials of common rock, that the engineer states the cost 
of the abrasion of diamond for a hole of half a metre deep 
to be under twopence. Very many experiments have been 
made at surface, but it is not asserted that the machine has 
been subjected to practical trial underground. 

The tunnelling machine, by Captains Beaumont and 
Locock, R.E., impelled by compressed air, and looking a 
“ monstrum horrendum ingens,” has already attracted much 
attention from visitors to the gallery of British machinery. 
It is a heavy powerful means of projecting against the face 
of the rock a disc armed at its circumference with thirty- 
six borers, which, gradually turning with the disc, cut an 
annular groove, whilst a central borer at the same time 
drills a hole of equal depth, which is afterwards to be 
charged with powder and fired. Whatever engineers may 
think of it for abbreviating the labour of tunnelling, it is 
too cumbrous, and, for various reasons, inapplicable for 
ordinary mining. 

There is yet another machine to be mentioned which has 
done good service in economising labour and in preventing 
waste in the marble quarries of Rutland County, Vermont, 
U.S. It is the invention of Mr. Wardwell, and is exhibited 
in full size, in the outer shed of the United States depart- 
ment, by the Steam Stone-cutter Company, of New York. 
The machine, propelled by a small steam-engine of 4 horse 
power, consists of a carriage of 5 ft. in width, carrying on 
both sides a series of vertical bars armed with cutters which 
notch out a groove of the required depth instead of its being 
cut by the picks of the quarrymen. It is asserted that in 
these extensive quarries, where many{hundreds of men used 
to be employed, the action of this machine, in reducing the 
labour cost and saving the marble by the narrowness and 
greater accuracy of the cut, has been eminently satisfac- 
tory. 

Coal-cutting Machines. 

Of far greater importance to this country are the attempts 
which for several years have been made to replace by ma- 
chinery the labour of holing, kirving, or under-cutting the 
seams of coal. The purely mechanical operation of cutting, 
by means of a light pick, a groove of from 2} ft. to 4 ft, 
deep along the face of coal which is to be removed is not 
only slow and laborious, but wasteful, as cutting into slack 
a considerable amount of the seam ; and, forming as it does 
the chief item of expense in the excavation of the coal, it 
has of late been more seriously forced upon the attention of 
coal-owners by the irregularity and strikes of the workmen, 
which have so often brought the operations of the coal- 
mines to a ruinous standstill. 

The earliest of these machines which may be pronounced 
a success is the pick-machine of Mesers. Firth and Donis- 
thorpe, worked by compressed air. I had the advantage 
of seeing it doing excellent work by way of trial in 1863, 
at Hetton, and I am informed by Mr. Lindsay Wood, now 
managing that great colliery, that two.of them have been 
daily at work for upwards of four years, and that they 
have given entire satisfaction. More of them would have 
been employed, but for the difficulties ‘which arise in prac- 
tice of adapting to them a special mode of work which shall 
also suit the particular character of the roof. ‘Two newer 
machines are exhibited at Paris, which deserve special 
notice. Messrs. Jones and Levick, of Blaina (Great 
Britain, 8), have constructed a very portable carriage, 
movable along rails by a hand-wheel, and mounting a pick 
at any required height in the seam, so carried in a revolving 
head-stock that, instead of only striking horizontally, as in 
most of the earlier inventions, it may be applied to any 
angle of inclination in which the seam lies. A pressure of 
30 Ib. to 37 Ib. is applied, through flexible tubes, and from 
sixty to seventy blows per minute are given, with a result, 
when all is in order, of undercutting to the depth of 8 ft. 
or 34 ft. along a length of 9 yards to 15 yards in an hour. 
This would appear, on the face of it, to be a substitution 
for a great number of men; but other important advan- 
tages are gained. better proportion of large coal is ob- 
tained, and, the holeing groove being very much less high 
in the front than where the hand-pick is employed, a com- 
paratively small quantity of coal is cut into slack. 

These advantages are also shared by the machine of 
Messrs. Carrett, Marshall, and Co., of Leeds (Great 
Britain, 3), a more complicated apparatus, the chief feature 





of which is a strong steel bar, armed with three cutters or 
scoops, and forced by hydraulic pressure against the coal in 
such wise as to form the undercut by a sort of planing 
action oblique to the face. Instead of passing three times 
along the front of the coal, as do the pick-machines, in 
order to cut inward to the required depth, this contrivance 
completes the full depth at once, and without percussive 
action, or making dust and noise ; it moreover cuts through 
iron pyrites and band-stone with facility. Mr. J. Liddell, 
of Newcastle, has kindly informed me that he has had one 
at work occasionally, and experimentally, for twelve 
months; that, when in full order, it has cut as much as 
twelve yards in an hour; but that, from circumstances in 
the seam of coal, the mode of working, &c., he is not yet in 
a position to give definite results as to the economy of 
its use. 

It is unnecessary to dwell at length on the various 
ingenious arrangements which have been applied to these 
machines, but we may point with satisfaction to the in- 
ventions of our countrymen which are likely to aid in 
maintaining our position as the first producers of cheap 
coal; and the importance of the subject is further shown 
by the liberal offer of the colliery proprietors of South 
Lancashire and Cheshire to give prizes of 500/., 2002, and 
1002, for the first, second, and third best coal-cutting 
machines which shall have been fairly tested by their com- 
mittee, in trials to commence in November next. 


Coal-pit Fittings. 

Whilst our British producers of mineral deemed it not 
worth their while, for the sake of a medal and a small 
modicum of glory, to incur the trouble and expense of send- 
ing over to Paris the familiar forms of apparatus which they 
employ, a number of French and Belgian coal-owners have 
forwarded models and full-sized fittings, which, if they have 
nothing specially new about them, yet play an important 
part in showing the present position of the mechanical 
arrangements brought to bear on their mines. Thus, the 
Company of Béthune (Pas de Calais) exhibits, in its full 
size, a stout pit-head frame, with flat-rope pulleys, wooden 
guides, cages, and tipping arrangements, all of them very 
similar to examples which we may find at home. The 
colliery is an interesting one, as being founded on that 
portion of the northern coal-field which has been so skil- 
fully explored beneath its complete covering of the chalk 
formation, and being advanced to within a moderate dis- 
tance of the Channel. Here, as in most of the recent establish- 
ments, the apparatus is on a good scale, and calculated to 
serve the purpose of working an extensive area from one 
set of pits. The Blanzy Company (Sadne et Loire) represent 
in model another form of wooden frame, housed in, with a 
neat belfry-like roofing even over the sheaves or pulleys, 
A more novel construction is represented among the excel- 
lent collection of the collieries of the Loire (St. Etienne, 
&c.), placed in a special building in the park. The leg, 
beams, stays, and shedding are all of wrought iron, as 
erected at the pit of St. Louis, in 1864. A different sys- 
tem, that of building the main beams as cylinders of sheet 
iron, rivetted together, had in 1862 been adopted at the pit 
Jabin, and after four years of work stands perfectly well. 
The magnificent pit-head frames of the Forster pit, at 
Seaton Delaval, are known among us as a good example of 
wrought iron applied to this purpose, but the economy of the 
use of metal as compared with wood is not yet fully proved. 
The French fittings in wrought iron have been tried, on the 
observation of the engineers that, in their districts, six years 
are sufficient to render unserviceable the common head- 
stocks of pine, whilst ten years bring even oak to such a 
condition as to require expensive repairs. Pit ropes are 
exhibited of various forms and material. The heavy flat 
ropes of aloe-fibre are much employed in the north of 
France and in Belgium, where some of the shafts are of 
greater depth than any in our own country, 

In the better collieries of both the above countries, cages 
of a construction similar to those of our northern pits are 
very generally employed for the conveyance of the tubs or 
wagons up and down the shaft. Many of these are ex- 
hibited in full size, some of them two-decked, to carry two 
tubs or wagons on one floor; others, for narrow shafts, 
having four tiers or decks for one tub each. 

M. Libotte (Belgium, 16) shows cages for six tubs—one 
with two tiers of three tubs each; the other, of very awkward 
length, of six decks. The former weighed, when constructed, 
as usual, of rolled iron, 3960 lb.; the latter, 4180 1b. Simul- 
taneously with what is doing in some of our Durham and 
Northumbrian mines, this engineer has been substituting 
steel for iron, in order to reduce the dead weight, and thus 
brings his new steel cages for the carriage of the same 
amount of coal to the more moderate weights of 2200 Ib. 
and 2640 lb. respectively. 

Ever since the Great Exhibition of 1851 numerous in- 
ventors have turned their attention to the subject of pro- 
viding the cages with safety-catches, intended to grip the 
guides in case of the breakage of the rope. In 1855 and 
1862 a long list of contrivances had to be reported upon; 
but, even up to the present day, the opinions of those most 
conversant with pit machinery are divided on the question 
of which of them, if any, is preferable to simply doing 
without them, if only due caution be exercised in employing 
the very best material and frequently overhauling the rope. 
It is matter for regret that none of our English inventors 
appear this time in the field, since Calow, Owen, White and 
Grant, Aytoun, and others, have devised various ingenious 
modes of attaining this important object, and many of our 
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English pits have been thus fitted or years past. There 
was nothing new to see on the present occasion. One of 
the oldest and theoretically perhaps a rather objectionable 
form, that of Fontaine, is still shown as in use at the great 
Anzin collieries, and merits respect from the number of lives 
it has actually saved. Jacquet, of Arras, and others exhibit 
a clutch acting by a toothed eccentric, similarly to that of 
White and Grant; and M. Nyst, of Belgium, his system of 
applying a pair of iron forks to trapezoidal wooden guides. 
M. Krauss, of Prussia, also exhibits what appears to be a 
good modification. Where the speed of winding is moderate, 
as in many of the continental and of our central and 
southern collieries, several of these varieties may do good 
service ; but where the great velocity of Lancashire and the 
north is in vogue, the tendency of the clutches to come 
into play during the rapid descent is very troublesome and 
even dangerous. 

Among safety lamps for fiery collieries several of the 
known modifications of the Davy are exhibited, and among 
them sundry contrivances for more effectually locking them 
than by the common method. A new one is that of M. 
Arnould, of Mons, who so inserts an iron pin that the lamp 
can only be unlocked by placing it ina proper position over 
the poles of a powerful magnet, and thus puts it out of the 
power of the men to expose the flame. Unfortunately, 
however, as we have too sadly seen in some of our late 
colliery accidents, all these precautions may be rendered 
utterly futile by the determination of colliers to carry 
lucifer matches in theirjpockets for the ready getting a light, 
when, against all rules and all prudence, they choose to 
strike it. 

For the ventilation of mines nothing new has been pro- 
posed since 1862. But there are placed among with the 
fittings of the French collieries models of fine examples of 
the ventilators of Fabry, of Lemielle, and Guibal, the last 
two of which are now introduced with success into some 
of our English coal districts, 


Dressing or Mechanical Preparation of Ores. 

A variety of apparatus in this department is exhibited, 
little of which is characterised by novelty. The company 
of Fives-Lille (France, 55 and 87), whose engineers are 
Messrs. Huet and Geyler, make a considerable display in 
the gallery of machinery, of circular revolving tables, 
jigging-hutches, &c., of iron, not without merit, and of 
some novelty to France, but following very closely the 
models of a well-known Prussian manufacturing house at 
Deutz, near Cologne. 

The Austrian mining administrations of Przibram and 
Schemnitz have sent drawings and models of a number of 
useful inventions for the dressing of silver-lead and of gold 
ores. Most of them are the production of Mr. P. von Rit- 
tinger, whose able services in this direction have gained him 
a European reputation ; and they have been already shown 
and commented upon at former Exhibitions. Our mining 
agents and engineers may, however, study with adventage 
the models which tell of his efforts to obtain continuous, 
instead of interrupted, action, especially in his jigging- 
machine, and in the side-action percussion frame or shaking- 
table. Of the latter contrivance, two examples have been 
recently erected at the mines of the Vigra and Clogau 
Mining Company, North Wales, where they act admirably 
in separating the metallic sulphides, which occur along with 
the gold in their St. David's lode. 

Amid the sad collapse and pressure which have for the 
last year or two weighed so heavily on our British copper 
and tin mines, simply in consequence of the large amounts 
of these ores which have been cheaply raised in distant 
countries, it is to be regretted that neither in this depart- 
ment nor any other of the actual processes of mining is our 
insular industry represented. 

Apparatus employed in Metallurgy. 

Omitting to notice several models of blast-furnaces, 
which offer no important feature of novelty, I should remark 
that the exhibitors from several different countries show 
that more attention is being bestowed on the economy of 
heat and on the utilisation of inferior fuels, by the intro- 
duction of gas-furnaces and of apparatus of the class of the 
regenerator of Messrs. Siemens. Some of the more interest- 
ing of these were contributed by Sweden, especially the 
elaborate model of M. Lundin, showing the method by 
which he obtains the inflammable gases from wet sawdust 
(which in vast quantity has hitherto in that country been a 
waste product), frees it from watery vapour, and then applies 
it to a steel-furnace, to brick-kilns, or other purposes, 
Lundin's arrangement would be applicable to the burning 0, 
such materials as wet peat, inferior \coals, and lignites 
which are of very little or no value when tried on common 
fire-bars. 

Among the extensive collections exhibited by Schneider 
and Co,, of Creusot, in a special building in the park, some 
large drawings are well worthy of observation which illus- 
trate the excellent arrangement of the enormous mills and 
forges and machine-making departments of that establish- 
ment. Some of the jury of our class, indeed, concluded 
(and it was the only subject on which we had a consider- 
able divergence of opinion) that the distinguished Vice- 
President of the Chamber of Representatives:ought to re- 
ceive a grand prix for the success which had attended his 
efforts to produce from materials of only moderate quality 
manufactures of great excellence; and they held that the 
judicious arrangement of the various groups and divisions 
of the work contributed in no small degree to the economy 
of his finished products. And it certainly was no light 





argument to point to the building, out in that remote south- 
eastern portion of France, of a whole army of locomotives 
for a British railway ! 

The French ironmasters have for years past enjoyed a 
reputation for the rolling of good qualities and particular 
forms of iron. In 1855 the capital iron girders which were 
being abundantly employed in the erection of common 
street houses aroused the interest of many of our jurors; 
and now, in 1867, the works of Chatillon and Commentry, 
and of Petin, Gaudet, and Co. distinguish themselves by 
the finest examples of rolled girders and plates that have 
been seen. To understand, in fact, how some of these 
beams of 1 metre high and with very broad flanges at top 
and bottom had been so well and evenly rolled, it was ne- 
cessary to see the model exhibited by the former company 
(France, 88), showing on a small scale the complex ar- 
rangements of their universal mill, Jaminoir universel. 
Messrs. Marel Fréres, the well-known makers of many 
kinds of machinery, exhibit a rolling-mill of the same 
elaborate character. It is placed near the boring apparatus 
of Dégousée and Laurent. M. Wagner, the director of the 
works of Mariazell, in Styria (Austria, 5), also furnishes, 
although on a much smaller scale than the last, the model 
of a rolling-mill for the same purpose, as devised by him- 
self. No doubt many of the products turned out by these 
machines, and shown in the Champ de Mars, may fairly be 
considered tours de force; but we cannot withhold from the 
French iron producers the credit of having attained by their 
skill and perseverance to a high grade of excellence. 


Steam-engines for Winding and Pumping. 

If there were any one department of machinery in which 
we Englishmen used to think, a few years ago, that we had 
it all our own way it was the construction of steam-engines. 
And although it might be conceded that taste was to be 
found across the Channel, and that good designs might be 
produced, and, perhaps, even light work executed by French 
and Belgian engineers, still it was confidently asserted that, 
for heavy work and for powerful engines, they must come 
to England. A glance at the Paris Exhibition will dispel 
these illusions, and teach us that machine makers and 
designers have arisen who have made good use of a sound 
education in mechanics, and who are competent to cope with 
the tasks daily brought before them by the progress of en- 
gineering. 

Several large winding-engines for collieries are brought 
before us in full size, and exhibit the types which are now 
attached to some of the first-class works. Thus, M. 
Quillacq has erected an engine with two coupled vertical 
cylinders in front of the pit-frame of the Bethune 
Company, the piston-rods acting directly on the shaft of 
the drum or rope-roll. Belgium has sent two double- 
cylinder engines, each, like the last, of about 200 horse 
power. Both these, that exhibited by the Chatelineaux 
Company, and that of MM. Dorzée and Andry (Belgium, 
19 and 6), have their cylinders mounted on a pyramidal 
iron framing, and working downwards upon the rope-drum, 
which is placed at the level of the ground. Something may 
be gained by this mode of construction in the economy of 
the engine-house, but several reasons might be adduced in 
favour of the opposite system, generally followed at our 
large collieries, of planting the cylinders low and mounting 
the drum above. These engines, as also the well-finished, 
powerful horizontal machine exhibited by the Creusot 
Company, are fitted with a special cylinder for a steam 
brake, and sometimes with an apparatus for arresting, in- 
dependently of the engineman, the progress of the cage on 
its going dangerously high in case of inattention. One of 
these contrivances, a long horizontal screw, along which a 
carriage travels as the cage ascends, was already exhibited 
in 1862 by the maker, M. Gouteaux, of Gilly. 

Some modifications of pumping-engines, which evince 
much ingenuity, are exhibited in drawing by M. Colson 
(Belgium, 5), but their merits can scarcely be pronounced 
upon without observation of their effectiveness in practice. 
The French engine-maker, M. Quillacq, of Anzin (Nord), 
not only exhibits his productions in drawings and actual 
engines, but excited the incredulity of some of the jury by. 
a statement that he had supplied both pumping and winding 
steam-engines to an important Newcastle colliery. That 
such a Gallic invasion of our great centre of colliery opera- 
tions should have taken place without some special reasons 
or private arrangement appeared highly improbable, and I 
at once communicated with the owner for the purpose of 
obtaining the explanation. It is but justice to the French 
engineer to state that the order for the direct-action pumping- 
engine which he supplied was given simply in consequence 
of his lower price and better finish as compared with the 
tenders from the English houses. It has now been at work 
above eighteen months, and I quote the particulars kindly 
sent me by the owner in saying that “it has given the 
greatest satisfaction,” and that ‘the construction and the 
quality of material and workmanship are very good.” This 
has led to the order of a pair of winding-engines for the 
same place, which are also “ highly satisfactory.” Here we 
have, then, one of our Newcastle mines actually working 
by means of French-made machinery, fairly|brought in by 
open competition to the midst of our machine shops and 
foundries ; and when we look at the inland position of Anzin, 
and the unquestionable disadvantages which have to be 
combated in a district where coal and iron are comparatively 
dear, I cannot but think these results redound to the credit 
of French engineering and inculcate on ourselves an impor- 
tant lesson, 





CIVIL ENGINEERING, PUBLIC WORKS, 
AND ARCHITECTURE. 


Paris Exnreirion. Cuass 65. 


By Capratn Ponsonsy Cox, R.E. 

Atruoven there is no science which has given to the 
world such important practical results within the last few 
years as that of civil engineering, and though there is pro- 
bably none which has made more real scientific progress, its 
recent progress and its later results are far from being ade- 
quately represented in the Exhibition of 1867. 

In the French section only is there a satisfactory exhibi- 
tion in civil engineering proper; the other European na- 
tions, as well as the United States of America, are but 
slightly represented. Our own country can hardly be said 
to be represented at all. 

This is much to be regretted, for undoubtedly a well- 
assorted collection of models or drawings of the most im- 
portant engineering works scattered all over the world 
which are due to the energy and skill displayed by English 
engineers within the last few years would, if placed side by 
side with the magnificent collection of models and plans in 
the French section, have formed an exhibition most in- 
teresting aud instructive, would have added much to the 
available knowledge of civil engineering of the world, and 
saved much of the labour thrown away in re-inventing. 
From this point of view, the Paris Exhibition cannot but 
be looked upon as a great opportunity lost. The public 
works of London alone might have supplied admirable 
examples in the great railway stations and river bridges 
recently constructed, as well as the works connected with 
the main drainage and the Thames embankment. The 
materials for a good display exist no doubt in the works of 
Great Britain and her colonies, but we do not possess (nor 
does any other nation possess), for tabulating those mate- 
rials, such a machinery as France has in her establishment 
“des Ponts et Chaussées,” her “Ecole des Mines,” “ des 
Arts et Métiers,” &c. 

The French collection is unrivalled. It contains models, 
admirably got up, of bridges, viaducts, reservoirs, docks, 
tunnels, &c., with complete plans illustrative of all recent 
public works; a brief but clear report of each work is to be 
found in a volume published under the auspices of the 
Ministére d’Agriculture, du Commerce, et des Travaux 
Publics. From this source have been derived the figures 
which will be found in the short notice of some of the most 
important public works attached to this memorandum. 

Leaving France for the present, we find the most im- 
portant exhibit connected with civil engineering in the 
English section to be the application to lighthouses of the 
dioptric system of light of Augustin Fresnel, which system 
is now being generally introduced, both for fixed and re- 
volving lights. The Trinity House and the Commission of 
Northern Lights have sent a series of models of lighthouses, 
light-ships, &c., and several lanterns of different sorts and 
sizes. ‘These lanterns are all from the works of Messrs. 
Chance, of Birmingham, and comprise the improvements 
made by them as well as by Mr. Douglas for the Trinity 
House, and Messrs. Stevenson for the northern lights. The 
dioptric system has been recently admirably described by 
Mr. Chance in a paper read at the Institution of Civil En- 
gineers. It consists of a structure of segments of glass 
enveloping a central flame whose focal rays are parallelised 
in a horizontal direction, and deflected in the case of fixed 
lights in meridian planes only, whilst in revolving lights 
the rays are gathered into a number of cylindrical beams 
which are made to pass successively before the observer by 
the rotation of the apparatus. The dioptric instrument is 


‘further described to consist of three main divisions; an 


equatorial belt of the sphere of light proceeding from the 
tlame is acted upon by refraction, but the rays above and 
below this belt are deflected by total reflection ; the rela- 
tive illuminating values in the horizontal plane of these 
divisions of the part of the luminous sphere acted upon are 
in the proportion of, upper reflectors, 20; refracting por- 
tion, 70; lower reflectors, 10. 

It is most important to send towards the sea horizon the 
brightest sections of the flame. The Trinity House Cor- 
poration exhibits the application of the magneto-electric 
light, for the discovery of which the world is indebted to 
Professors Faraday and Holmes; the former discovered in 
1831 that a spark could be produced by magneto-electri- 
city ; the latter, that by this means a continuous flame 
could be kept up. In 1857 the discovery of Professor 
Holmes was first applied in the South Foreland Lighthouse. 
It has since that date been submitted to long practical trial, 
the result of which has been the determination to adopt it 
in other lighthouse stations. : 

The machine for the production of the light consists 
essentially of six brass wheels, with sixteen bobbins of in- 
sulated copper attached at equal distances to the circum- 
ferences of each wheel; inside each bobbin is a hollow core 
of soft iron ; the wheels are all fixed upon a shaft, which is 
driven by a steam-engine, In turning, every core of each 
wheel is brought at the same instant between the opposite 
poles of two magnets, which pair of poles it also quits at 
the same instant. The core of every bobbin has its mag- 
netism thus reversed by the revolution of the wheels 107 
times per second. This reversing of the magnetism induces 
a current of electricity in the bobbins ; the combination of 
the currents produces one of sufficient intensity to give & 
powerful light. The lantern in which the electric light is 
used was designed by Messrs. Chance, by whose arrange 
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ment the bars of the lanterns are fixed obliquely, and by 
this means the amount of light stopped by the lantern is 
reduced to a minimum. 

The above appear to be the most striking exhibits in the 
English section ; and, indeed, there is little else calling for 
special notice in engineering, properly so called. Mr. H. 
Cole has sent a specimen of enamelled ceiling, which in 
many cases might be adopted with advantage ; and the ex~ 
hibits of ornamental tiles by Minton and Mawe, and of 
terra-cotta by Blanchard, Blasfield and Pulham, are promi- 
nent instances of improvement in materials of construction. 

Messrs. G. Smith and Co. exhibit a specimen of the 
facade of the South Kensington Museum, showing an ad- 
mirable combination of finished brickwork with terra-cotta 
mouldings and enrichments. 

Turning to Belgium, we find in an annexe a model of the 
system adopted by M. E. Boucqueau in the construction of 
a tunnel on the line of railway from Brain le Conte to 
Gand. The tunnel, which is about 440 yards long, is 
carried through a hill on the bank of the river Dendre. It 
is approached on the north side through a considerable 
cutting, and the line at the south side is "carried on an 
embankment. It was necessary, in order that the work 
should proceed with rapidity, that the tunnel should be 
attacked at several points at once. Sinking shafts from 
the ground above and lifting the stuff over the hill would 
have been attended with considerable expense. M. Boucqueau 
consequently determined to drive in a small gallery, 
parallel to the tunnel, at one side of it, and about 2 ft. 
below its general level. From this gallery adits were 
driven right and left at right angles to the axis of the 
tunnel. The whole of the déblai was taken out through 
these adits and disposed of at the south or embankment 
side of the hill; whilst the small gallery, being somewhat 
below the proposed level of the permanent way in the 
tunnel, kept the workings free from water. The gallery 
was 5 ft. wide by 6ft. high. Its sides and ceiling were 
supported with sheet piling and lagging. The distance be- 
tween the axes of the small gallery and the tunnel was 
57 ft.; the branch adits were about 70 to 80 yards apart. 
A tramway was laid along the gallery, with turntables for 
the earth-wagons at the mouth of each adit. This system 
claims to have effected a considerable saving in time and 
money as compared with the plan of sinking shafts from 
the top; but it is probably only of exceptional applica- 
bility, as in most cases the ordinary system of working 
from a heading within the line of the tunnel itself would be 

less expensive. ; 

Prussia exhibits a system of centering lately used in 
tunnelling, the essential feature of which is the substitution 
of a portable iron framework for the ordinary timber 
centering. 

This system has been adopted in the construction of the 
tunnels of Narusen and Ippensen. The mode of em- 
ploying it will be readily understood from the illustrations. 
A framework, consisting of cast-iron segments bolted toge- 
ther supports a second iron framing, which latter is 
formed of railway metals, bent to the form shown, and 
fitted together with radiating joints, like the voussoirs 
of an arch. These two frames form the principals of the 
centering. The upper voussoirs are attached to the lower 
frame by clips, which overlap the lower flange of the rail- 
way metals of which they are formed. The voussoirs can 
be removed one by one as the masonry of the arch is 
brought up to replace them. 

From the soffit of the iron principals are suspended hang- 
ing pieces, also of railway iron, which support cross bearers 
carrying tramroads in two or three tiers, as may be neces- 
sary, to remove the excavations and to supply the materials 
of construction. 

The advantages claimed for the system are that, from the 
interior space being not hampered by uprights to carry the 
principals, as would be necessary if wood were used, the 
work can be carried on with much greater facility ; it is 
easier to range out the line and to work truly, to ventilate 
the tunnel, and to get rid of water. The first cost is stated 
to be very little, if at all, above wooden centerings ; and, 
from the greater durability of the materials, it is stated in 
the long run to be more economical. It is open, however, to 
the objection that unequal pressure of the surrounding earth, 
if sufficient to fracture the centering, would produce much 
more serious damage than with the ordinary systems in use. 
The design is by M. Franz Rziha. 

In the southern States of Germany a remarkable example 
of cheap railway-bridge construction is exhibited in the 
Bavarian section, by a model, on a scale of ith full size, of 
a bridge! of boats over the Rhine, between Maximiliansau 
and Maxau, which carries a loop-line of the Carlsruhe and 
Winden Railway, opening up a considerable local traffic, 
and carrying the coal trade between Bavaria and Baden. 
The main line crosses the Rhine at the bridge of Kehl. 

The road traffic at this point was formerly carried over a 
bridge of boats, situated about half a mile higher up the 
stream than the present one; this has since been removed, 
and the ordinary as well as the railway traffic crosses the 
new bridge. 

x The Rhine at Maxau is 240 metres wide ; its bed, which 
is of gravel, is constantly influenced by the deposit brought 
down by the current, the navigable channel being thereby 
shifted alternately to the Bavarian and Baden bank. This 
cause has made it n to make two parts of the bridge, 
one on each side, movable, to allow the passage of the river 
traffic, The bridge is at right angles to the stream ; its 


length over all is 362.80 metres, of which 234 metres is 
actual bridge, the ramps of approach from each shore being 
64.10 metres in length. These ramps are supported upon 
timber stages, and their gradient can be regulated by a 
system of screw gear to suit the level of the stream. The 
recorded readings of the Rhinometer at Maxau show the 
extreme range of variation of water level to be 5.10 metres 
—i.e., between 3.60 above and 1.60 metres below the zero 
of the scale. These extremes have, however, been but 
rarely reached ; the mean level of the Rhine is 2.50 metres 
on the scale, and this height of water gives an ascending 
gradient of 1 in 60 to the approaches to the bridge; the 
extreme reading of 3.60 metres on the scale giving a gra- 
dient of 1 in 30. 

The bridge consists of twelve rafts, six of which are 
easily removable to allow the passage of boats; these rafts 
are carried by thirty-four pontoons, or boats, substantially 
built of oak, of which material are also the principal beams 
and the upper planking of the roadway. These pontoons 
are 65 ft. 6 in. long, 12 ft. 2in. broad, and 4 ft. 7 in. deep; 
except the two pair next the shore, which are somewhat 
larger. 

In order to allow the permanent way to adapt itself to 
the rise and fall of the water level, as well as to the 
deflection of the roadway from the immersion of the 
pontoons, on first taking the weight of the train as it leaves 
terra firma, the joints of the longitudinals and the metals 
which they carry are made with a hinge where their shore 
end and bridge end abut, besides which these ends are each 
borne upon a strong coach-spring. 

The general arrangement of the bridge, the position of 
the movable rafts, and the method adopted of attaching 
the various parts to each other, will be readily understood. 

This bridge was designed by M. Basler, engineer in chief 
of the railways of the Palatinate. The total cost of its con- 
struction was 12,0007. 

In the Italian section is an atlas containing plans and 
sections of the great tunnel of Mont Cenis, which is being 
constructed, as is well known, to unite the Paris-Lyons and 
Mediterranean Railway with the Italian railways, so as to 
establish communication with an unbroken gauge between 
Calais and Brindisi, a distance of 1390 miles, and to 
annihilate the danger and difficulties of crossing the Alps ; 
which, will, however, be much reduced, long before the 
completion of the greater work, by Mr. Fell’s summit rail- 
way. Theentrance on the French side, about 1} mile 
from Modane, is 439 ft. lower than the Italian end at 
Bardonnéche ; this would give a gradient in the whole 
length of the tunnel (7 miles 1007 yards) of 1 in 91 nearly. 
The tunnel is not, however, being executed at a uniform 
gradient ; a fall is given towards both ends from the centre 
of 1 in 2000 and 1 in 45 respectively. The works, which 
were commenced in 1857, were first carried on by manual 
labour. During 1858, 844 ft. were thus driven at the 
Bardonnéche end ; this was the greatest progress which has 
been made by manual labour in one year. The works are 
now being carried on with boring machinery driven by com- 
pressed air, motive power being obtained by water at the 
French side from the river Arc, at the Italian side from the 
river Mezelet, from which sources the water is led to 
reservoirs. Since the adoption of machinery, the progress 
has been much more rapid. In 1865, the length driven 
amounted to 2502 ft. on the Italian side. 

Commencing from the French end, the first 2350 yards 
have been through schist ; then 550 yards of quartz were 
encountered, through which the progress was very slow. 
This has been cut through, and the tunnel on the French 
side is now through limestone, which is not quite so difficult 
as the quartz. ‘The present progress through the limestone 
is about 1 yard per day; through the quartz it hardly 
reached 2ft. After passing the limestone, schist is again 
reached, which formation extends to the Italian end. It is 
now stated that the probable date at which the excavation 
will meet will be some time in 1873. 

The public works recently executed by the Italian 
Government are also shown in an atlas of plans ; but they 
are principally military barracks, and do not appear to be 
very important or ‘to possess much general interest. 

The most important work of civil engineering shown by 
Spain is the breakwater of Tarragona, of which there is a 
sectional model. ‘ 

This work, which is still in progress, can lay claim to 
priority in point of age to any work of civil engineering in 
the Exhibition; its commencement dates as far back as 
1790. 

It is intended, when finished, to be about 1500 yards 
long, with a total width at top of 100 yards, including a pier 
on the inner side of 65 yards wide; the base of the break- 
water is nearly 300 yards wide. It is formed of pierre 
perdue. Some of the blocks in the base are of enormous 
size ; their interstices are filled in with smaller blocks ; the 
top stratum is of concrete up to the level of the pier. The 
work has been carried out principally by convict labour. 

It isin the French section, as has been already stated, 
that we find by far the most important exhibition of works 
of civil engineering. France undertakes to tell us what her 
engineers have been doing during the last few years ; she 
shows immense progress in the science. A careful study of 
the admirable collection of models and plans exhibited by 
the Public Works department cannot fail to produce the 
conviction that the works they represent have been most 
scientifically designed, and executed with great care, great 
practical skill, and economy. A very slight description is 











given of a few of the most remarkable of these works, 
The first selected for notice is the great swing bridge a 
Brest, which spans'the inlet of Penfield between the town 
of Brest and Recouviance. Two models—one on a scale 
goth full size of the whole bridge, another j,th full 
size of one of the piers—exhibit the construction. This 
bridge has a greater span than any bridge of similar con- 
struction in the world; it is well and solidly constructed, 
and has stood the wear and tear of ten years without any 
considerable repair. 

The distance between the sea-face walls of the Penfield 
(571 ft.) is spanned by two wrought-iron lattice frames, 
revolving upon turntables which crown two circular towers, 
34 ft. 9 in. in diameter and 347 ft. apart in the clear: the 
latter dimension is the total width of the fairway of this 
part of the naval harbour. Each of these two frames con- 
sists of two girders, 25 ft. 4in. deep over the piers and 
4 ft. 7 in. deep at the centre ; these are strongly braced to- 
gether with perpendicular and diagonal braces, and support 
the roadway, which is itself constructed so as to add con- 
siderably to the rigidity of the structure. 

The shore ends of the frames form a rectangular box, 
which contains the counterweights of the bridge. The 
total weight borne upon each pier is 590 tons; the turn- 
table on the summit of each pier is 29 ft. Gin. in diameter, 
and has fifty rollers, each 1ft.7 in. in diameter and 1 ft. 
11 in, in length. The means of opening and closing the 
bridge is extremely simple; it consists of a pinion fixed to 
the revolving part of the bridge, gearing into a horizontal 
cog-wheel on the pier. The motion is transmitted by an 
intermediate to an upright shaft, which comes up through 
the roadway of the bridge, and is crowned with a capstan, 
Four men with capstan-bars can open the bridge in ten 
minutes. Should it be necessary to repair or replace any of 
the trucks, or any other part of the mechanisin of rotation, 
the whole weight of the bridge can be lifted off its bed by 
means of four hydraulic presses in the centre of the piers, 

The foundations of the piers are on the solid rock. 
They are built of rubble masonry, faced with ashlar. The 
sea walls are of rubble, with dressed quoins; the weight of 
the metal used in the construction of the bridge is 1180 
tons. 

The total cost, including foundations, was 85,000/. 

The design was by M. Oudry; the works were carried 
out by MM. Schneider and Co., of Creusot. 

A very remarkable exhibit by the Ministére des Travaux 
Publics is a model (jth fnll size) of a masonry arch de- 
signed and built by M. Vaudray, engineer of the “‘ Ponts et 
Chaussées,” as an experiment preliminary to the construc- 
tion of a bridge over the Seine, to connect the Rue du 
Louvre and the Rue de Rennes. The bridge in question 
had to span the river exactly over the locks of the Canal 
de la Monnaie; and the necessity, on the one hand, o 
keeping the springing of the arch above the lock walls, and 
on the other, of keeping the level of the roadway down to 
the existing level of the streets leading to it, confined the 
rise of the arch to a height not exceeding 7 ft., whilst its 
span had to be nearly 125 ft. 

In order that the new bridge should be in keeping with 
the numerous important public buildings in its vicinity— 
viz., the Pont Neuf, the Louvre, the Hétel de la Monnaie, 
&c., it was very much to be desired that it should be of 
stone; and, the possibility of building so flat an arch with 
the span required in that material having been questioned, 
it was determined, before carrying out the project, to build 
an experimental arch which should fulfil the required con- 
ditions. The spot selected for the experiment was the 
quarry of the plains at Soupes, sixty miles from Paris, ou 
the Bourbonnais Railway. ‘The natural quarry face of the 
rock was shaped to form one abutment; the other was a 
massive block of masonry built for the purpose. 

The description and general dimensions of the arch are as 
follow: Its form is a segment of a circle, of which the 
chord is 124 ft., the versed sine 6ft. 1lin. It is built 
entirely of cut stone; the number of the voussoirs in each 
ring is seventy-seven, diminishing in depth from 3 ft. 7 in 
at the springing to 2 ft. 8 in. at the keystone; the beds and 
joints of the voussoirs are dressed with the greatest care, and 
are laid in Portland cement mortar, the composition of 
which is two parts sand to one part cement, The thickness 
allowed to the mortar joints was Zin, The joints next the 
skewback were not flushed until after the completion of the 
ring, having been meantime kept open with fir wedges. 

The artificial abutment is 27 ft. in height, 49 ft. in mean 
thickness, and 12 ft. wide (this is slso the width of the 
arch); it was built of rubble masonry, well bonded together 
and laid in Portland cement mortar—one part of cement to 
three parts of sand; its construction occupied twenty days; 
the laying of the voussoirs seventeen days. 

The arrangement for striking the centering was by the 
means of dry sand contained in iron cylinders, hereafter 
described. ‘This method, it will be observed, is peculiarly 
well adapted for so critical an experiment as the one under 
notice. Arrangements were made to observe with the 
greatest exactitude the effect which should be produced on 
the arch by the removal of the centering. The arch was 
left to set four months; the centering was then eased by 
allowing the sand to flow regularly from the cylinders. In 
an hour daylight was perceptible between the soffit of the 
keystone and the lagging; in two hours the arch and the 
centering were quite separate. The result upon the arch 
was then found to be as follows: 

The crown had come down +%;ths of an inch, the joints of 
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the skewback had opened on the built abutment side 174,,ths 
of an inch, After the lapse of three days the arch was 
observed to have come down yJ,ths of an inch more. 

It was then loaded with a weight of 360 tons, disposed 
over the whole surface of the roadway; the loading oc- 
cupied thirteen days. When complete, the crown was found 
to have come down +%,ths of an inch. 

Since then nothing has stirred. The arch was afterwards 
tested by a weight of 5tons being allowed to fall on the 
roadway vertically over the keystone from a height of 
1 ft. 6 in., but no joint has opened, nor has the bridge sus- 
tained the slightest injury. 

This interesting experiment satisfactorily proves that the 
relative proportions of rise to span in large masonry arches 
to which engineers have hitherto limited themselves may 
be largely modified ; it is quite clear, however, that such 
constructions require very accurate work and the greatest 
care in execution, 

Allusion has been made above to a method of easing and 
striking centering by means of sand. A full-sized model in 
the park shows this method, now frequently adopted by 
French engineers for easing large centerings from arches on 
completion of works—viz., by resting the principals of the 
centering upon sand contained in iron cylinders, from the 
bottom of which the sand is allowed slowly to escape. 

Each principal is supported upon round props, fitting as 
a piston into a cylinder, containing fine dry sand. 

The cylinders are of sheet iron, »; in. thick, 1 ft. high, 
and 1 ft. in diameter. About 2in. from the bottom they 
are pierced with holes about }in. in diameter, which are 
stopped with common corks. ‘To ease the centering the 
corks are removed, the sand then escapes through the holes, 
until a cone of sand is formed at the base of the ‘cylinder. 
The formation of this cone arrests the further escape of the 
sand, and therefore the descent of the piston, until the cone 
is swept away, when it re-forms. The sweeping is repeated 
until the piston has descended sufficiently to detach the 
centering from the masonry. 

By taking care to sweep away the same cones simul- 
taneously, the lowering of the centering can be performed 
with perfect evenness, and as gradually as may be desired 
by ysobooo Of an inch, if necessary ; whilst, as no force 
whatever is required to be used, the arch is not subjected to 
the slightest shock during the operation. This system was 
originated by M. Beaud lin, engineer in chief. It has 
been applied to many important works ; amongst others, to 
the fine bride of Austerlitz. 

Three fine examples of engineering are exhibited in 
models, ;\,th full size, of the three iron railway viaducts of 
Busseau d’Ahun, la Cere, and du Midi; they are all three 
of the same type. One of them is the viaduct of Busseau 
d@Abun, which carries the Chemin de Fer d’Orléans between 
Montlugon and Limoges across the river Creuse, close to 
the junction of Busseau d’Ahun. 

It is composed of a lattice girder in six spans, supported 
upon iron columns, surmounted upon masonry bases. 

Each of the five piers consists of eight hollow cast-iron 
columns, in two rows of four (transversely to the roadway), 
crossbraced horizontally and diagonally with rolled iron 
joists ; these piers support four main lattice girders, con- 
nected by cross girders, bearing a timber floor and con- 
tinuous sleepers, 

The eight columns of each pier batter towards a point 
148 ft, above the roadway, thus forming a four-sided trun- 
cated pyramid; the same batter is given to the masonry 
bases upon which they are mounted ; this arrangement gives 
a very pleasing effect to the structure. The bases are 
rectangular blocks of ashlar, with dressed quoins carried 
up from the rock; the iron superstructure is secured to 
them by eight holding-down bolts of 34 in. diameter round 
iron. 

The work of erecting this viaduct was performed with 
great skill; the main girders were rivetted together on the 
bank, and launched into place without the use of scaffold- 
ing ; this was effected under the direction of M. Moreaux. 
The design of the viaduct is due to M. Nordling. Its total 
cost was 60,000/. sterling. 

The fine and well-proportioned iron lighthouse in the park 
has been constructed by M. Rigolet, of Paris, from the 
design of M. Reynaud, Inspector Général des Ponts et 
Chaussées. It is destined for the rocks called “Les 
Douvres,” situated midway between the islands of Guernsey 
and Brehat, off the coast of Brittany. 

The rock on which this lighthouse is to be built is in the 
middle of the south edge of the shoal; its summit is awash 
at high tide. The masonry foundations of the lighthouses 
are 6 ft. 10 in. high; the height of the iron column fs, 
from base to floor of gallery, 158 ft. 6 in.; to top of lan- 
tern, 184 ft. 2in. In plan it is asixteen.sided polygon. The 
diameter of inscribed circle at base is 36 ft. 6 in, ; at top, 13 ft. 
2in, The light is 174 ft. above high-water level. 

Round the base of the column are the store-rooms and 
living-rooms of the lighthouse keepers; above these are 
rooms for the reception of persons rescued from shipwreck. 
In the centre of the column is a cast-iron staircase from the 
base to the lantern. 

The chief peculiarity of the construction of this light- 
house is that the structure depends for its strength wholly 
upon its skeleton ; the iron plates which are attached to it 
are merely a skin, and are not at all relied upon for 
strength ; whereas in wrought-iron lighthouses of ordinary 
construction strength is obtained by the rivetting together 
of the plates of which it is composed. The reasons which 











M. Reynaud has given for this departure from usual con- 
struction are—1, that plate iron is liable to rapid decay 
from oxidisation; 2, the ordinary mode of construction 
necessitates special appliances and scaffolding, &c., not easy 
to erect upon a rock situated as is the Douvres, whereas he 
has been enabled to arrange the parts of his structure so 
that it can be put together on the site with great facility. 
The skeleton of the strueture consists of sixteen frames, 
forming the sides of the polygon, fifteen panels high. Each 
panel is formed of 73 in. by 3} in. T iron, securely rivetted 
together. These panels are bolted each over each, and 
strengthened at their edges by a binding piece of 7 in. by 
82 in. T iron bent to the shape of the polygon. The skin 
is 3 in. plate iron at the base, diminishing to } in. at the 
summit of the column. The joints of the plates are over- 
lapped with strips of $ in. iron. The balcony of the lan- 
tern is carried upon cast-iron cantilevers. The light is 
dioptric, revolving upon ten steel friction-rollers upon a 
hardened steel tread-plate. The supply of oil is regulated 
by clockwork, manufactured by M. Lepaute, of Paris. 

The weight of the lantern is about 4 tons. The total cost 
of construction was (including erection in the park and 
taking down hereafter) 10,0002. sterling. 

The tunnel of Ivry, a model of which th full size) 
is exhibited, is chiefly remarkable for the skilful manner in 
which the difficulty of obtaining a secure foundation for 
the masonry of the tunnel has been overcome. 

This tunnel carries the girdle railway of Paris beneath 
the Champ de Mars of Ivry, and is 220 yards long. Its 
permanent way is about 40 ft. beneath the surface of the 
ground. The formation through which it is driven is sand, 
above a marl bed, which overlies a stratum of calcareous 
stone, good for building purposes, and formerly much used 
in constructions in Paris. The quarrying of this stone has 
left considerable cavities beneath the site of the tunnel, 
which have necessitated the precautionary measures for 
securing its foundation shown in the model. 

To carry down the side walls of the tunnel to the solid 
floor of the quarry, as first intended, would have involved 
immense expense ; and as it was found that the stratum 
which intervened between the required level of the perma- 
nent way of the railway and the excavations beneath was 
of a solid nature, it was determined to shore it up from 
below with masonry walls, exactly beneath the site of the 
side walls of the tunnel, and to fill up the cavities between 
these lower foundation walls with rammed earth. To effect 
this, two galleries were driven beneath and parallel to the 
intended tunnel ; these were lined with masonry walls, so 
placed that one (the thicker of the two and the nearest the 
axis of the tunnel) should coincide in plan with the side 
wall of the tunnel, and should support the stratum of rock 
upon which the latter should be built. 

These minor galleries were arched in, and served as gal- 
leries of inspection, by means of which the foundations 
could be examined both during the progress of the work 
and after it had been tested by the passage of trains, Many 
difficulties occurred in the execution of the work, owing to 
the ground having been largely fissured by faults in the 
quarry veins, A serious obstacle was met with, owing to a 
part of the old quarry having caved in beneath the 
superincumbent earth. The earth which had slipped had 
assumed the form of a truncated cone of about 30 ft. in 
diameter at base and 15 ft. at its upper surface. In order 
to carry the foundation gallery through this fault, it was 
necessary to support the whole circumference of the slip upon 
masonry carried up from the solid rock. This done, the 
whole of the loose déblai was removed through the gallery 
of inspection, and, piers being then built up at the extreme 
edge of the slip, an arch was thrown across the space, and 
the pier-wall of the tunnel built upon it. It will be readily 
seen that this was a critical and difficult piece of work. 
It was carried on night and day, in reliefs, under the direc- 
tion of M. Bassompiére, engineer in chief des Ponts et 
Chaussées. 

An extremely ingenious system of syphons recently ap- 
plied in France to large reservoirs for the purpose of getting 
rid of the surplus and storm waters is shown by two models, 
one of A,th full size, and another of the head of the syphon- 
feeder th full size. 

The system presents some novelty, has been found to 
work well, and it is intended to apply it to other reservoirs 
in France. 

The apparatus consists of two cast-iron syphon-pipes, 
27 in. internal diameter, ,$,in. thickness of metal, through 
which the surplus waters are discharged. To these are 
attached two lesser auxiliary pipes, whose internal diameter 
is about 4in. These latter communicate with the larger 
pair at the highest part of their curve, and are the means 
by which the discharge is regulated. 

In order to protect the apparatus from frost and from 
injury from any other cause, it is inclosed in a masonry 
chamber formed in the dam, and communicating with the 
reservoir by a port, a, which is usually open ; it can, how- 
ever, be closed for repairs, &c. There is a second port in the 
chamber which is closed by a sluice-gate, c. This is only 
opened to empty either the chamber or the reservoir. The 
upper part of the auxiliary pipes or feeders, which have 
been described as being attached to the larger pipes, does 
not communicate directly with the reservoir. This upper 
part is within the masonry chamber, about } in. above the 
prescribed water level of the reservoir. Its attachment to 
the pipe is by means of a water-tight expansion-joint, which 
allows it vertical play. As long as the reservoir is at below 





its prescribed water level the syphon is inactive; but as 
soon as it rises above that level it begins to flow away 
through the small pipe, and, the water continuing to rise, 
the head of the latter becomes completely submerged ; the 
downflow of the water through the small pipe draws with it 
the air contained in the elbow of the syphon, and the latter 
begins to work until, the discharge having reduced the 
water to the prescribed level, air is readmitted to the bend 
of the syphon and its operation stopped. So long as the 
depth of water over the head of the feeder is less than 2 in., 
the whirlpool formed by the pressure of the atmosphere at 
the orifice causes the syphon to draw air as well as water, 
and therefore to discharge with reduced volume ; as soon, 
however, as the water has risen to 2 in. above the head the 
syphon works full bore, and. discharges at the rate of 1500 
gallons per second. 

The apparatus is therefore self-regulating as well as 
self-acting. 

The system claims, and appears to possess, the advan- 
tages of being simple in construction, certain in operation, 
and not liable to get out of repair. 

The feed apparatus, which is the only novelty, is the idea 
of M. Hirsch. 

The principal public buildings and restorations executed 
in Paris during the last twelve years are recorded in an 
atlas of plans exhibited by the department des Travaux 
Publics. The extent of these works may be gathered 
from their cost, 6,630,1807. The designing of these works 
shows not only great skill expended upon the construction 
itself, but a skilful adaptation of site and judicious utilisa- 
tion of ugly waste spaces have also contributed to the 
general embellishment of the capital. It will be remarked 
that in the designing of hospitals and lunatic asylums great 
care has been taken to obtain a cheerful look-out from the 
ward windows. In the arrangement of the public abattoirs 
the approaches from the railway stations have been studied 
so as to give the least amount of street through which 
cattle are driven, whilst the disposal of the dead meat is 
made as easy as possible. None of these details have been 
left to take their chance. 

The next work selected for notice—an undertaking being 
carried on, not upon French territory, but the credit of 
which is due to France—is, perhaps, the most interesting 
object of civil engineering at present in progress in the 
world—viz., the cutting the maritime canal through the 
Isthmus of Suez; models, plans, photographs, and a pano- 
rama of which are exhibited in a detached building in the 
park, constructed in the style of an Egyptian temple. No 
one exhibit has attracted more of the attention of the 
visitors to the Champ de Mars than have these models, 
and none has better repaid the trouble of examination. The 
works which they illustrate deserve attention alike from 
their great magnitude and importance from an engineering 
point of view and from the greatness of the beneficial in- 
fluence which their completion is likely to exercise upon 
the commerce of the world. 

The idea of this great work, by which we hope the whole 
civilised world is shortly to be benefited, is due to M. le 
Baron Lesseps, who has long interested himself with the 
affairs of Egypt, having filled an important diplomatic post 
for many years in that country. The execution of the 
scheme is due to French engineering skill, and the principal 
part of the capital has been subscribed in France. 

The works are illustrated by a model of the isthmus on 
a scale of z5hgoth; the heights are comparatively ex- 
aggerated, 60 to 1; the width of the canal, 6 to 1. 

The Isthmus of Suez, at the part selected for the opera- 
tions of M. Lesseps, is about seventy-two miles wide, mea- 
sured as the crow flies, from Pelousa, on the Mediterranean, 
to Suez, on the Red Sea. The levels of these two seas is 
not far from identical, the mean level of the Red Sea being 
but 6}in. higher than that of the Mediterranean. The 
general character of the isthmus between Pelousa and Suez 
is flat, and is the natural water-basin of the adjoining 
countries, which slope gradually towards the isthmus, east 
and west, from Asia and Africa. Starting from Pelousa, 
and following, southwards, the line traced out for the canal 
towards Damietta, we come to the lagunes of Menzaleh, 
about twenty-five miles long, separated from the Mediter- 
ranean by a strip of beach, which runs out shoal for a con- 
siderable distance into the sea. The Mediterranean mouth 
of the canal is cut through this strip; and here, situated 
eighteen miles west of Pelousa, is Port Said, created by the 
company to be their base of operations, and where are 
established considerable workshops for the maintenance and 
repair of plant. 

Formerly these desolate lagunes of Menzaleh were vast 
cultivated plains, which fertilised by the Tanitique branch 
of the Nile, supported a considerable population, and grew 
a large quantity of the corn which supplied the granaries of 
ancient Rome. 

After leaving the lagunes, the line of the canal cuts 
through a strip of sand about four miles wide, elevated about 
4 ft. above the sea ; this strip separates the lagunes of Men- 
zaleh from those of Ballah, the width of which is fourteen 
miles. Then occurs the elevated plateau of El Guisr, the 
highest ground between Pelousa and Suez ; through this 
the canal is carried in a very considerable cutting, nine 
miles and a half long, with a maximum depth of 56 ft. 
After crossing this plateau a depressed plain is reached 
called Lake Timsah ; the lowest level of this plain is 19 ft. 
below the water of the Mediterranean. On the borders of 
Lake Timsah, or Lake of the Crocodiles, is Ismailia, a tow? 
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ilt by the company midway between the Mediterranean 
pn Rel Sea, where they have located the general direction 
of the works. The line then crosses a second elevated 
plateau, called Serapeum, 46 ft. above the level of the 
Mediterranean, and nine miles long. South of this lie the 
lakes of Amer, two shallow lagunes separated by a narrow 
strip of sand; the exact line which the canal will follow 
through Lake Timsah and Amer hasnot yet been decided upon. 
This part of the canal will be left until the rest of the line is 
completed. Meantime, water communication across them is 
obtained by admitting the water of the Mediterranean into 
Timsab, and the Red Sea into Amer, thus transforming them 
into navigable inland seas. Beyond the lakes of Amer is 
the raised ridge of Chalouf, 26 ft. above the level of the 
sea, the southern slope of which forms the plain of Suez, 
elevated 6 ft. 6 in. above the sea level. After crossing this 
plain, the lagune of Suez is reached, which communicates 
by a shallow inlet with the Red Sea. . 

Thus the total length of the canal is about 100 miles, of 
which thirty-seven miles is in cutting, whilst sixty-three 
miles are at or beneath sea level. 

The first work undertaken by the company, preliminary 
to their main work, was the extension, as far as Lake 
Timsah, of the old fresh-water canal, which, starting from 
Moés, wound eastward, past Abassieh to Ras-el-Ouady. 
This extension gave them means of transport for their pro- 
visions and materials from the Nile into the very heart of 
the isthmus, a supply of water for their workmen and for 
their engines, and enabled them to establish their central 
depét of Ismailia, Southwards from Ismailia the fresh- 
water canal was continued nearly parallel to the intended 
line of the maritime canal as far as Suez, and northwards 
the water was led in pipes from a reservoir at Ismailia as 
far as Port Said, following the line of the works. The 
original source of supply of the freshwater canal from 
Moés was supplemented by a cut from the Nile at Boulak 
to Abassieh, forty-four] miles long; the cross section of the 
freshwater canal is 56 ft. at water level, 26 ft. at bottom, 
6 ft. Gin. deep. ‘ 

The general dimensions of the maritime canal are: width 
at water level in embankment, 328 ft.; ditto in cutting, 
190 ft.; width at bottom, 72 ft.; depth, 26 ft. 3in.; the 
batter of the sides varies with the nature of the soil, the 
steepest slope being about 24 to 1. 

The sectional form of the canal has been the subject of 
anxious consideration. It was originally intended to make 
it somewhat narrower than the above dimensions, and 
steeper at the sides; but it was found that at or near the 
water's edge a slope as steep as 2 to 1 was subject to degra- 
dation from the wash of passing vessels; the general batter 
from about 4 ft. below water level to the bottom is now in- 
tended to be from 2} to 1 to 3} to 1, whilst the edge is con- 
siderably flattened so as to approximate to the shelving 
form which sand assumes when acted upon by the wave 
from passing vessels. 

The first work of digging through the strip of head sepa- 
rating the Mediterranean from the lagune of Menzaleh was 
performed by fellahs supplied by the Egyptian Government ; 
the mode of operation was the old one of scooping the sand 
and carrying it in baskets on the head, The work of the 
fellahs was confined to the higher and drier parts of the 
excavations, the lower part being performed by means of 
steam dredgers, twenty of which were put in operation by 
the company ; these dredgers were driven by 15 horse power 
engines, lifting twenty-six gallon buckets at the rate of 
twenty per minute. ‘The sand dredged north of the beach 
was deposited to form the platform upon which Port Said 
was subsequently built; the sand excavated on the south 
side was placed so as to form the canal banks, en cavalier, 
through the lagunes. By these banks the waters of the 
canal were isolated from those of the lagunes, guarding at 
once against sudden variations of water level arising from 
storm, and protecting the bed of the canal from being silted 
up by sand blown across from the plains. A good illustra- 
tion of the works in the great cutting of El Guisr, as carried 
on by fellahs, is given in the drawing which hangs on the 
wall on the right on entering. When this cutting was 
about half accomplished, the supply of fellah labour by the 
Egyptian Government was stopped; the primitive baskets 
of sand carried on human shoulders disappeared from the 
scene, and were replaced, by MM. Borel and Lavally and M. 
Couvreux, contractors, with steam instead of human power. 

M. Couvreux contracted for the enlargement to its full 
destined width and depth of the cutting of El Guisr. 
Messrs. Borel, Lavally, and Co. undertook the remainder 
of the work. The modes of carrying out the works adopted 
by Messrs. Borel and Lavally are shown in the great model 
in the centre of the room. The model on the left bank of 
the canal shows the mode of disposing of the sand dredged 
from the bed of the canal—by tipping the dredge-buckets 
direct into a long shoot which leads inshore from the top of 
the dredge-frame. This shoot is inclined towards the shore 
at a gradient sufficiently quick to enable the silt charged 
with water to flow along it. The discharge is assisted by 
pumping water into the dredge end of the shoot by means 
of two rotatory pumps worked by the engine of the dredger, 
supplemented, in case the nature of the silt requires further 
liquefaction, by a second pump placed upon the barge, and 
worked by a portable steam-engine. ‘he descent of the 
silt is further helped by scrapers, fitting the concave surface 
of the shoot, attached to endless chains passing over pulleys 
fixed at each end of the shoot. These scrapers are also 
driven by the dredger-engine. These shoots are 2380 ft. 
long;‘their section is a semi-ellipse, 5 ft. wide and 2 ft. 


deep. They rest upon a pair of lattice girders, which latter 
are carried by an upright iron framing, standing upon a 
barge moored inshore of, and parallel to, the dredger. 
Lateral and vertical play is allowed for in the attachment 
of the shoot to the top of the frame of the dredger, and to 
the frame carried by the barge. The dredger-engine is a 
direct-acting, double-cylinder condensing-engine of 35 horse 
power (nominal), The gradient of the shoot is varied to 
suit the description of the silt dredged. To discharge fine 
sand, a fall of 1 in 20 is sufficiently steep, but the pumps 
have to supply a volume of water equal to half the sand ; 
with clay, a fall of 1 in 12 is necessary, but less water 
suffices. The mode of disposal above described is the most 
expeditious and economical in use on the works; it is ap- 
plied in all cases where the height of the bank is not too 
great. Each dredger and shoot is calculated to dispose of 
about 1200 cubic yards per day. 

Where the banks are too high to be commanded by the 
shoot, another apparatus is used!—‘the “ appareil éléva- 
teur,” a model of which is shown upon the left bank of the 
canal, This apparatus is designed to lift trucks full of 
sand from barges and run them to tip inshore; it consists 
of two parallel lattice girders, extending from a barge 
moored to the shore, in a direction parallel to the canal, 
carrying upon their upper edges a tramway, which rises 
shorewards at a gradient of about 1 in 6; the lower end of 
these girders is about 10 ft. above the level of the water, 
the shore or higher end 46 ft. This frame is supported at 
two points, about 14 ft. apart—viz., one on a barge moored 
close alongshore, the other on a platform-carriage on the 
shore. Sufficient preponderance is given to the canal end 
to support the shore end, together with the weight of a full 
wagon. Very considerable ingenuity is exhibited in the 
arrangement of the framing, and in its attachment at its 
points of support, so as to render it sufficiently flexible to be 
non-susceptible of injury from the rolling of the barge, 
whilst its strength is sufficient to carry the weight of 
the full trucks running over it. On the tramway runs a 
carriage, consisting of two pairs of flange wheels and axles, 
kept about 4 ft. apart by means of two horizontal pieces 
resembling the fiddle-sticks of a tip wagon; the wheels 
are keyed to the hinder axle; they run loose on the 
fore axle. To this carriage is slung the sand-truck, and 
it is the vehicle by which the latter is carried inshore. 
The fore axle of the platform-carriage is thickened be- 
tween the wheels, so as to form two drums of different dia- 
meters ; to the lesser of these is attached a rope, which lifts 
the sand-trucks from the barge, and to the larger a second 
rope is attached, which passes over a pulley-wheel at the 
shore end of the tramway, and which draws the full wagons 
up the incline from the barge. The working is as follows: The 
sand, which has been shot by the steam-dredger into boxes 
resembling ordinary end-tip wagons, containing about three 
yards cube, is carried by a barge to the lower extremity of 
the elevator ; a tackle attached to the small drum above 
described is hooked on to rings in the side of the wagon; 
the wagon, thus slung to the platform carriage, is hoisted 
by the engine to a height sufficient to allow of two small 
truck-wheeels, which are attached to the hinder end of the 
wagon, being engaged in the metals of a second tramroad 
placed below, and for five-sixths of its length parallel to the 
first. The engine, by pulling over the pulley-wheels, drags 
the carriage up the incline to the shore end of the elevator. 
The discharge of the contents of the sand-wagon is managed 
in the following way: As has been already stated, the 
upper and lower tramways are laid parallel to each other 
throughout about five-sixths of their lengths. At the 
shore end, however, they converge, the gradient of the lower 
tramway, on which run the small truck wheels of the sand 
wagon, being considerably steepened: the hinder part of 
the wagon is thus borne up, whilst the forward or tip end 
is thrown down, so that the catch of the tailboard being 
disengaged the contents are shot. The empty truck then 
runs down the incline, is lowered into the barge, and a full 
one picked up. There are at present eighteen of these 
elevators at work; each of them takes two of the large 
dredgers to feed it. 

M. Couvreux has employed an apparatus termed a dry 
dredger in the enlargement and deepening of the great cut- 
ting of El Guisr, ‘The apparatus consists of a platform- 
carriage 20 ft. long by 10 ft. wide, mounted upon nine wheels, 
running on a three-rail tramway. On this is a steam- 
engine driving a chain of dredge-buckets, which mount a 
jib projecting perpendicularly from the platform-carriage, 
and which tip their contents into sets of earth-wagons which 
run upon a second tramway parallel to the first. The 
trains of sand-wagons are then run to tip by a locomotive. 
Each of the dry-dredgers shift about 900 yards cube per 
day of loose fine sand. The soil met with in the line of ex- 
cavation for the canal is chiefly sand, river mud, and clay. 
A vein of rock crossing the ridge of Chalouf, about 3 ft. 
above the canal bed, is the only excavation which requires 
blasting. 

A very considerable work in connexion with the under- 
taking of M. Lesseps has been the construction of Port 
Said, the Mediterranean harbour of the canal. This port is 
formed by two breakwaters running out a considerable dis- 
tance into the sea, their shore ends being 4592 ft. and their 
sea ends 2296 ft. apart. The west breakwater is 10,168 ft. 
in length, the east 5000 ft. Their upper surface is 17 ft. 
wide ; their sides batter 1 to 1 to the base. The harbour 
enclosed by these breakwaters is being dredged out to a 
uniform depth of 30 ft, The material used in their con- 





struction is concrete, blocks composed of sand and ground 





lime of Thiel (from in France), the proportions 
being one of lime to four and a half of sand. The works 
of Port Said are being carried out by MM. Dussand, who 
have already constructed, with the same material, break- 
waters at Marseilles, Cherbourg, and Alger. MM. Borel 
and Lavally have guaranteed the completion of their works 
on October 1, 1869. 

The great work, of which the above is a very brief and 
imperfect sketch, will well repay an attentive study, There 
is no country so directly interested in its success as is Eng- 
land, the mistress of India. Hitherto it has been the 
fashion to consign the Suez Canal tothe limbo of great im- 
practicable schemes ; we venture to think that amongst the 
many doubting Englishmen who have visited the models in 
the Paris Exhibition, and have been induced to inform 
themselves of what has been done and is doing, there are 
not a few who will have their scepticism in the feasibility 
of the scheme somewhat shaken. 

America exhibits but few specimens of her engineering 
skill, and respecting those few it was by no means easy to 
obtain much detailed information. 

A bold engineering scheme for the supply of water to the 
city of Chicago, in Illinois, is recorded upon a plan hanging 
against the west wall in the United States section, numbered 
7 in general catalogue. 

Chicago, the capital of Illinois, is situated upon the 
great lake of Michigan, whence it derives its supply of water. 

The pollution of the water near the shore proceeding from 
the discharge of the town drains, &c., rendered it necessary 
that the supply for the use of the town should be drawn 
from a considerable distance out in the lake, and with this 
view a shaft, consisting of cast-iron pipes, 9 ft. diameter 
and 2} in. thick (in seven lengths of 9 ft. each), was sunk 
from the surface of the water, two miles from the shore, to 
about 35 ft. beneath the bed of the lake. The depth of 
the lake is here about 28 ft. 

The part of this pipe which extends from beneath the level 
of the bed of the lake to its greatest depth is cased with brick- 
work incement.¢The part of the pipe which stands in the water 
is protected from the action of the waves by a breakwater 
built round it in the form of a pentagon. This breakwater 
is a strong wooden framing, filled in with coarse concrete 
or rubble masonry. From the lower extremity of this shaft, 
63 ft. below the surface of the lake, a circular tunnel, lined 
with brickwork, in cement, and 5 ft. diameter in the clear, 
and two miles in length, is driven beneath the bed of the 
lake towards the town, where it meets a second vertical shaft 
sunk within the shore line. This latter communicates 
through a chamber containing five wrought-iron regulating 
sluice-gates, with a reservoir from which, by means of a 
large pair of pumping-engines driven by steam power, the 
water is lifted to a water-tower 120 ft. high, and distributed 
all over the town. A legend on the plan states that the 
work is the design of Mr. Coote, and that it has been three 
years in construction. 

A good example of the ingenious application of wood to 
bridge construction, for which America is famous, will be 
found in a model j4th full size of a wooden railway 
swing-bridge which has recently been constructed in the 
State of Ohio. Timber bridges are specially suited to a new 
country where timber is cheap, and where it has been ne- 
cessary to open up a new country rapidly and economically, 
These structures are, however, to be considered as essen- 
tially temporary in their character, and are generally built 
with a view to their being replaced at some future time in 
some more durable material. The bridge exhibited here is 
of a larger span than usual in designs of this class. Each 
opening has a clear span of 150 ft. ; the diameter of turn- 
table is 30 ft.; length of bridge over all, 3365 ft. ; the depth 
of the truss is 10 ft. at the ends, 34 ft. at the centre. The 
arched part is composed of four timbers, 10 in. by 6} in. ; 
main struts, 14 in. by 8 in., extend to each side from the 
turntable to give support to the arched top, which is 
further strengthened by three straining pieces 8in. by 
10in. The chord consists of four 12 in, by 6}in. timbers, 
and is put together with a camber of about 6in. The 
weight of the bridge is 200 tons. 

Within the space to which it is necessary to restrict this 
memorandum it has been impossible to do more than briefly 
to call attention to a few of the most noteworthy exhibits, 
It will be seen that, though the progress of civil engineer- 
ing has not been fully represented, no country having put 
forth its full strength but France, there is still much exhi- 
bited that is interesting and instructive. 


PHILOSOPHICAL INS'!RUMENTS AND 
APPARATUS FOR TEACHING SCIENCE.* 
Paris Exurerrion.—Cwass 12, 

By C. R. Wetp, Esq. 

ALTHOUGH not calculated to arrest the attention of the 
majority of visitors to the Paris Exhibition, the philosophical 
instruments and apparatus for teaching science take high 
rank among the vast variety of objects amassed in the 
Champ de Mars. For it is by means of instruments like 
these that Nature has revealed many of her most important 
secrets to man. Viewed in this light, an examination of the 
philosophical instruments in this remarkable exhibition can- 
not fail to be deeply interesting and at the same time in- 
structive. 








Surveying Instruments. 

The show of these important instruments in the Paris 
Exhibition is greatly superior to that in the International Ex- 
_* We publish from this report such extracts as are most 
interesting to our readers. 
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hibition of 1862; for, though not presenting any great novelty 
of construction, their workmanship is better, and, with few 
exceptions, they display greater perfection and a much 
higher finish. This is especially remarkable with respect 
to a theodolite, constructed by G. Brauer, Russia (16), 
under the direction of Professor Jacobi, of St. Petersburg. 
This instrument, which was tested by the jurors, was 
found to be wonderfully accurate, and to answer all its 
requirements admirably. F. Drier and Co., France (25), 
exhibit several beautiful surveying instruments, many 
of which were used in the survey of Paris. They highly 
merit the closest examination. The levelling instruments 
shown by Gravet-Tavernier and Rigaud, France (23 and 
94), are excellent. The latter exhibits a theodolite made 
of platinum. The instruments of tiis description exhibited 
by J. Kern, Switzerland (10), have long enjoyed high 
reputation. Several will be found in the Paris Exhibition, 
remarkable for their precision and very moderate price. 
The principal novelty they display is in their mechanical 
arrangements, though, in the opinion of some of the jurors, 
rigidity has been somewhat sacrificed in the endeavour to 
obtain lightness. The establishment of M. Kern at Aarau 
employs 120 workmen in the manufacture of surveying 
and mathematical instruments, large quantities of which 
are exported to England, The theodolites exhibited by 
Pistor and Martins, of Berlin, Prussia (6), are of the 
highest order of excellence, and are remarkable for a very 
ingenious apparatus for reversing the telescope in its bear- 
ings. The Société pour la Construction d'Instruments de 
Physique de Gendve, Switzerland (12), also exhibit good 
surveying instruments, very remarkable for their moderate 
price. ‘The Industrial Institution of Lisbon, Portugal (2), 
exhibits well-constructed theodolites, showing a great 
advance in excellence of workmanship over those exhibited 
by the same institution in 1862. Cavaliere Rossi, of Rome, 
well known for his admirable survey of the catacombs under 
that city, exhibits a stenographic and orthographic machine, 
which has been used with great success in this subterranean 
survey. “The machine is carried in the hand. A long 
micrometer screw has a pulley at one end; over this pulley 
is wound an endless cord of definite length, as, say, one yard. 
The operator, placing himself ciose to the wall to be sur- 
veyed, measures off yard by yard with his cord. The act 
of doing so turns the screw at each yard, a definite quan- 
tity, of which the proportion to the yard is known. The 
screw moves a tracer over a piece of paper fixed horizon- 
tally on the machine. The tracer has two points, which can 
be separated by a quantity representing the width of the 
path or gallery being surveyed. The vertical section is 
obtained by analogous means, a light being carried in 
advance of the observer on which to direct a pair of sights, 
the inclination of which determines the position of another 
tracer on a second piece of paper attached to the machine.” 
Such an instrument cannot, of course, give very accurate 
results ; but with it Cavaliere Rossi has made a very inte- 
resting survey of the catacombs. 

H. Schaeffer, Grand Duchy of Hesse (2), exhibits several 

good theodolites and levels. The workmanship of these 
instruments is of a superior order, and reflects great credit 
on the establishment from which it emanates. Becker and 
Buddingh, Holland (7), also exhibit some well-constructed 
levels of good quality. 
p : Under the head of surveying instruments may be included 
planimeters and telemeters, several varieties of which will 
be found in the French department of philosophical instru- 
ments. Planimeters, which, it may be remarked, are more 
used on the Continent than in our country, are constructed 
for ascertaining, without entering into trigonometrical cal- 
culations, the area embraced within any given outline 
traced on a plane surface. “The instrument acts on the 
principle of mechanical integration—that is, the summing 
up the small areas into which any given figure may be sup- 
posed to be divided by an indefinite number of equidistant 
lines, either parallel to each other or, on passing through 
the same point, the former indicating in geometrical lan- 
guage rectangular and the latter polar co-ordinates. It 
will be easily understood that, if motion can be communi- 
cated to a rotating wheel, which is jointly proportional to 
the number of successive lengths of the elementary portions 
into which the surface is supposed to be divided, the aggre- 
gate motion of the wheel multiplied by some known con- 
stant will represent the superficial area to be determined.” 

Telemeters, or, as the name implies, distance-measurers, 
consist of two telescopes placed at the ends of a short base, 
composed of two concentric tubes containing reflecting 
prisms, by which the object is bisected horizontally and the 
images of the upper and lower salves brought before the 
eyes of the observer. A coincidence can be obtained by 
moving one of the prisms attached to a long graduated arm, 
the reading of which gives, by reference to a table, the re- 
quired distance of the object. Specimens of both these 
instruments are exhibited by Gravet-Tavernier and I. 
Lefebvre, France (23 and 42), 

Dividing- Engines. 

Several of these instruments may be seen in the present 
Exhibition. Among the best are those of L. Perraux, 
France (31), who exhibits circular and straight line 
dividing-engines of various sizes, and, as far as they could 
be tested, of very great accuracy, C. A. Guillemot, France 


(40), also shows a dividing-engine of a novel construction, 
provided with an arrangement by means of which a curve 
exhibiting its own error can be described. The above 
makers also display some very delicate cathetometers, by 
which the distance between two points in a vertical line 








can be determined to ;,;}5th of a millimetre (.0002 Eng- 
lish inch). Two cathetometers, exhibited by G. Brauer, 
Russia (16), made under the direction of Professor Jacobi, 
also merit examination. The smaller one is exquisitely 
finished, and is capable of measuring distances between two 
points with very great precision, 

It is absolutely essential in the construction of these 
delicate instruments that the working parts should be free 
from tremor. This condition has been attained in the 
above instruments, which are decidedly the best catheto- 
meters that have ever been exhibited. 

Pantographs. 

Several pantographs, embracing in some instances new 
constructions, are exhibited; but the only instrument of 
this kind which merits special notice is that exhibited by 
A. Gavard, France (33). This instrument, consisting of a 
series of brass rods jointed together in the form of a paral- 
lelogram, so as to have perfectly free motion in a horizontal 
plane, is made by very ingenious and novel contrivances to 
produce duplicate reductions of figures, &e, not only on 
plain surfaces but on cylinders, By its means patterns may 
be drawn and engraved on copper rollers with the greatest 
precision, and impressions taken from them. The inven- 
tion, which is highly creditable to M. Gavard, is likely to 
be of great benefit to the calico-printing trade. 

Under the head of pantographs may be included a micro- 
scopic writing-machine, exhibited by E. Hardy, France 
(91), but which falls far short in its performance of Mr. 
Peter's celebrated machine exhibited in 1862, with which 
the entire Bible may be written three times in the space of 
a square inch, 

Calculating- Machines. 

Under this head, the present Exhibition shows no ad- 
vance over that of 1862, the few calculating-machines ex- 
hibited being of a very elementary nature. These instru- 
ments are essentially of two kinds. In the simpler form 
the operation of addition is effected by causing a figured 
wheel to advance a given number of unit spaces, by moving 
through the same number of spaces a wheel with which it 
is in gear. The process of multiplication is merely that of 
successive additions, and subtraction and division are the 
inverse processes of the former. The celebrated Pascal con- 
structed a machine for executing the ordinary operations of 
arithmetic ; and Leibnitz invented another by which arith- 
metical computations might be made. The only calculating- 
machine in the Paris Exhibition worthy of notice is that exhi- 
bited by C. X. Thomas, France (29). This machine mul- 
tiplies eight figures by eight in eighteen seconds, divides 
sixteen figures by eight in twenty-four seconds, and extracts 
the square root of sixteen figures in ninety seconds. The 
price of the instrument is 20/. It is to be regretted that a 
specimen of one of the extremely ingenious and beautiful 
calculating-machines of Messrs. Scheutz, of Stockholm, is 
not in the Paris Exhibition. One of these machines is in 
the office of the Registrar-General in London, where it is 
performing very useful work. It not only calculates to 
sixteen place of figures, but simultaneously prints the results, 
Specimens of the printing executed by this machine may be 
seen in the Swedish department of the Exhibition, 

Electrical Machines. 

The most important philosophical instruments connected 
with electricity are those by which the various measure. 
ments of electrical quantities are effected. These are divided 
into strength of currents, quantity of electricity, electro- 
motive force and resistance of conductors. The most inte- 
resting electrical machine in the present Exhibition is that 
exhibited by M. Wesselhoft, Russia (14). It is the inven- 
tion of Professor Tépler, of Riga, and acts on the principle 
of multiplying induction resulting from a series of glass, 
plates rotating with great rapidity. This instrument is 
especially deserving of examination, and is a great improve- 
ment on Holtz’s apparatus of a similar nature. 

Few philosophical instruments possess greater interest 
than those known as electro-magnetic. From the period 
when Oersted, in 1820, linked the sciences of electricity and 
magnetism together, and proved that the one acts upon the 
other, not in straight lines, as other forces do, but ina 
direction at right angles, so that, by ultimately making and 
destroying the action of magnetism, a moving power can be 
obtained capable of mechanical application, great expecta- 
tions have been entertained that these forces would admit of 
useful practical application, But hitherto no electro-magnetic 
machine has been constructed at all capable of competing 
successfully with the steam-engine. P. Dumoulin-Froment, 
France (83), exhibits a machine of this kind, but it is more 
in the nature of a toy than a machine of practical utility. 
But Oersted’s discovery of these electro-magnetic laws have 
been turned to signal advantage for astronomical purposes. 
The Americans were among the first to apply these in the 
determination of the difference of longitude, and W. Bond 
and Son, United States (4), exhibit an astronomical clock 
and chronograph which was used for ascertaining, in con- 
nexion with the Atlantic cable, the difference of longitude 
between Newfoundland and Valentia. France exhibits some 
grand magneto-electrical apparatus. That of Nollett’s, ex- 
hibited by Ruhmkorff, France (1), constructed for the Ecole 
Polytechnique, and his inductive apparatus for converting 
dynamic into static electricity, are especially worthy of 
being attentively examined. 

General Morin (not in the catalogue) exhibits a very in- 
genious apparatus for registering minute variations of tem- 
perature by means of a thermo-electric pile. The apparatus 
is composed of fifteen brass rods and the same number of 
iron ones, so disposed as to constitute a thermo-electric pile 





of fifteen couples. If we suppose one of the soldered points 
of junction of the two metals to be kept at a constant 
temperature—the freezing point, for instance,—then, another 
junction being situated in a given medium at another tem- 
perature, a current will be excited in proportion to the 
difference. The existence of this current is made apparent 
by the deviation of a magnetic needle, the electric fluid 
previously passing through the bobbins of a common multi- 
plicator. The needle itself is suspended by a silken thread, 
Let us now suppose the needle to be situated in the plane 
of the magnetic meridian, and to be provided with a vertical 
shaft proceeding from its centre and supporting a copper 
needle at its lower end. As copper is non-magnetic, it cannot 
exercise any influence on the desired result ; and being parallel 
to the iron needle, and consequently in the same vertical 
plane with it, it will strictly indicate the same deviations. A 
horizontal disc of white paper situated under this copper needle, 
and supported by a vertical shaft made to revolve by clock- 
work, completes its entire revolution in the course of one 
hour, being, in fact, neither more nor less than a dial-plate, 
which, instead of being fixed and provided with movable 
hands, as in a common watch, or rather chronometer, is 
itself movable round a fixed hand which is represented by 
the copper needle. The latter has a sharp vertical needle 
point fixed at its lower surface. At the expiration of 
every quarter of an hour the paper dise suddenly springs 
upwards, meets the sharp point, and is pricked by it. This 
mark will show what was the position of the needle at a 
given hour; and as this position marks the degree of the 
intensity of the current, which is itself but an exponent of 
the temperature of the medium under consideration, it 
follows that by this contrivance the variation of tempera- 
ture which has taken place in the course of one‘quarter of an 
hour is registered. It will, of course, be understood that the 
paper disc returns to its ordinary level as soon as it has re- 
ceived the mark of the needle. The performance of this novel 
and ingenious apparatus is stated to be highly satisfactory. 

W. Ladd, United Kingdom (not in catalogue), shows a 
very ingenious electro-magnetic machine, with a new appli- 
cation of the principle of augmenting indefinitelythe power 
of an electro-magnet by currents produced by itself. The 
apparatus can be used for lighthouse and other purposes, 
and is driven by a one-horse power steam-engine, by which 
force effects are produced equal to a fifty Grove’s battery. 

It may not be out of place to state here that electricity 
is likely to receive many néw and important applications in 
the arts, one of which is the refining of sugar. While, by 
means of an electro-magnetic machine, a current of electricity 
may be made to produce its equivalent of mechanical power, 
so, by a reverse process, mechanical power may be made to 
produce electricity. It has been found by experiments that 
a stream of electricity derived from a powerful electro-mag- 
netic machine driven through a solution of brown unrefined 
sugar will bleach it, electricity being thus made to perform the 
function of charcoal. It appears that one of Wilde’s electro- 
magnetic machines, driven by a 15-horse power engine, has 
been set up for this object in a sugar-refinery in Whitechapel. 

Under the head of electricity may be included chrono- 
scopes and chronographs. These instruments are chiefly 
applied to the measurement of the velocity of projectiles by 
electricity, and for registering the exact moment at which 
an astronomical or other observation is made. The chrono- 
scopes shown by E. Hardy, France (91), constructed for 
the French Government, are the best instruments of the 
kind in the Exhibition. 

The instruments used for the automatic regulation of the 
carbon electrodes of electric lamps are extremely interest- 
ing. England is not represented in this department as she 
was in 1862; but France, in the exhibition of V. Serrin’s 
(41) extremely beautiful and ingenious apparatus, now used 
in many of the French lighthouses, is admirably represented. 
The apparatus has been greatly improved since 1862, and 
the automatic regulation of the charcoal points is now under 
the most perfect control. The intense nature of this light is 
such that it has been used with great success in obtaining pho- 
tographs of the catacombs under Paris, and of the sewers, spe- 
cimens of which may be seen adjoining M. Serrin’s exhibition. 

J. Kravogl, Austria (6), exhibits the model of an electro- 
magnetic machine, combining some new principles ; and, 
although not included in the catalogue, it may be desirable 
to state that our War Office has sent to the Exhibition Mr. 
Wheatstone’s ingenious magneto-electric apparatus for firing 
= Be 
An apparatus for engraving by means of electricity, ex- 
hibited in the machinery department of the Exhibition, 
though not included in the class of philosophical instruments, 
may be incidentally noticed. It is extremely ingenious, and 
illustrates, in a very forcible manner, the great activity of 
mind now devoted to utilising electricity. 

The applications of electricity to telegraphy are abun- 
dantly illustrated in the Paris Exhibition, but the examples 
appertain to another class (64), ‘and that of electricity to 
clocks to class 23. 

Elliott Brothers, United Kingdom (13),exhibit SirW.Thom- 
son’s astatic reflecting galvanometer used in laying the Atlan- 
tic telegraph cable ; and P. H. Desvignes, United Kingdom, 
(11), a gyroscope which revolves by electro-magnetism. 

There is a fine exhibition of glass tubes for showing elec- 
tricity in vacuo and in various highly rarefied gases. Those 
exhibited by C. H. Seguy and Ruhmkorff, France (38 and 1), 
and by H. Geissler, Prussia (1), are the most interesting. | 

G. Trouvé,France (8), exhibits various ingenious automatic 
toys, such as humming-birds, small gyroscopes, heads of 
animals, &c., set as pins, which move by magneto-electricity. 
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STEEL-LAID RAILWAYS. 

A tine of railway laid in steel is now well known to 
be superior, in respect of economy of working, to one 
laid in iron. It is well known to require less labour 
in keeping up, and, all other things being equal, to 
maintain a better running condition than an iron way. 
The reasons of its superiority are apparent enough, 
and it is only to be regretted that experiments have 
not been made under conditions to give exact data on 
this point, instead of merely general, although very 
favourable, indications. A yielding roadway is a bad 
roadway for traction; and while bad at all speeds, it is 
iimacialy bad at high speeds. Even if the old fish- 
bellied rails could now be used without actually break- 
ing, their yielding, at every chair, would prevent the 
attainment of anything like really high speed, except 
with great: danger and with a great expenditure of 

ower. Ordinary parallel iron rails yield less than 
sh-bellied rails, and steel yields still less than iron. 
The precise conditions under which a yielding rail 
causes’ increased resistance to traction, especially at 
high speeds, require perhaps nice investigation; for, 
speaking generally, it may be maintained that the 
onward motion generated by the gravity of the load in 
rolling from one end to the mid span of a moderately 
elastic bar, supported at both ends, exactly corresponds 
to the resistance due to gravity in rising again from 
the mid span to the other end. A rolling weight 
placed near one end of a moderately flexible bar will 
roll, of itself, to or beyond the mid span, and bend the 
bar to the extent due to its own elasticity and to the 
load. The work thus done by gravity is exactly equal 
to that required to take the load from the mid span up 
to the other end of the bar, aud were there no re- 
sistance to rolling, per se, the weight would traverse 
from one end of the bar to the other, and back 
again, ad infinitum, merely as the result of gravity 
acting upon a flexible rail. But these motions, recur- 
ring in definite spaces of time, cease at each end of 
the span, whereas, in the case of a railway train, the 
wheels, rising rapidly from the successive hollows, ac- 
ys an upward direction beyond the next chair, and 

with increased force upon the rail beyond. When 
we say “ fall,”.we do not mean that the wheels are 
really carried clear off the rails at any moment, but 
merely that their pressure, as due to the weight upon 
them, is momentarily lessened, and again momentarily 
increased, when the upward motion in rising over the 
sleeper is exhausted. Whatever may be the explana- 
tion (and our few observations above are intended to 
provoke no controversy, nor, least of all, to advance 

new theory of our own), we have the following 

-established ‘facts : The axle friction of carriages, 
and the mere resistance to rolling along a smooth rail, 





are constant at all speeds. The actual resistances to 
the motion of trains, upon our best railways, are, how- 
ever, considerably greater at high than at low speeds, 
and the excess is very much beyond that known to be 
due merely to the atmosphere. Besides the latter re- 
sistance, there is a considerable resistance known to 
increase in the ratio of the square of the speed, and it 
is, we believe, the universal custom of the profession 
to speak of this as the resistance due to “ concus- 
sions,” and what but an irregular, uneven, or yielding 
line can cause concussions? Mr. D. K. Clark’s — 
Yiments, very closely confirmed by a series made by 
ourselves, up to speeds of 59 miles an hour, on the 
London and North-Western Railway (see ENGINEER- 
ING, vol. i., p. 168), show the variable, as distinct 
from the constant, resistances to amount to 2.34 |b. 

er ton at 20 miles an hour, 9.36]b. at 40 miles an 
Se and 21.05 lb. at 60 miles an hour, varying as the 
square of the speed in miles per hour divided by the 
constant 171. These increased resistances apply to lines 
in good and even first-rate condition, and are much 
greater on lines not well kept up. The constant re- 
sistances are, meanwhile, but from 8 lb. to 10 1b. per 
ton for the engine, tender, and train, so that the re- 
sistances due to “ concussions” are about equal to the 
constant resistances at 40 miles an hour, and twice as 
great at 60 miles an hour. 

At the high and increasing speed at which railways 
are now worked, these “concussions,” due to the 
irregularities of our lines, thus absorb the principal 
portion of our locomotive power, and entail a heavy 
charge in the shape of working expenses. But for 
these “concussions” our lines might be worked, pro- 
bably, at 35 per cent. instead of 50 per cent. of their 
present gross receipts, there being always a consi- 
derable proportion of the working charges which, like 
management, station attendance, &c., are independent 
of the condition of the line. ; 

Although we have no precise experimental data— 
and it is greatly to be regretted that we have not—to 
show the superior working condition of a steel-laid as 
compared with an iron-laid line, it is notorious and 
beyond dispute that the steel lines are worked at less 
expense, not only so far as renewals of rails are con- 
cerned, but in respect also of maintenance of way, 
locomotive power, and wear and tear of carriage and 
wagon stock. Steel rails, by their superior hardness, 
strength, and stiffness, approach much nearer than 
iron to the mathematical planes to which all rails 
should conform, in order to diminish the resistance to 
traction to a minimum. Taking the working expenses 
of railways at their present average rate, it would be a 
low estimate indeed to say that, even apart from all 
consideration of the renewals of rails, the superiority 
of steel over iron rails does not amount to at least 2d. 
per train mile, taking into account the saving of loco- 
motive power, wear of carriage and wagon stock, 
maintenance of way, &c. At this rate a line, having 
fifty trains each way daily, and having 240 tons of 
steel per mile of double line, would save, yearly, 
304/. per mile of way, equal to more than 25s. per 
ton of the steel in the line. One great objection 
heretofore made to the introduction of steel has been 
the extent to which the compound interest upon its 
increased cost would mount up in a series of years ; 
but even if the saving in working expenses were but 
half that estimated above, it would fully pay for the 
wpole interest of steel, at 12/. 10s. per ton, at which 
rate steel rails are now often sold. Under the hardest 
wear, steel rails have outworn twenty-five times their 
weight of iron (see ENGINEERING, vol. iii., p. 221), and 
no estimate now made of their service is ever less than 
that of a threefold durability over iron; but if their 
durability was only ‘as much greater than that of iron 
as their cost is greater, or evenif it were absolutely no 
greater, it is virtually certain that they would prove 
cheaper in use than iron, because of the superiority of 
Lea: condition of a steel-laid as compared with an 
iron-laid line, and the consequent very considerable 
saving in working expenses. 








WORK TO BE DONE. 

Tue public works of the kingdom, as executed by 
our own profession, represent an investment exceeding 
the national debt, or more than 800,000,000/. More 
than half of this has gone into railways alone, works 
which, hardly twenty-five years ago, engaged but little 
attention from capitalists, bat of which the gross 
earnings are now nearly forty millions yearly, capable, 
under proper metagoseet, of paying a reasonably 
good dividend upon their total cost. As much may be 
said of our extensive system of canals, artificial har- 
bours, docks and piers, ‘waterworks, gas-works, 
drainage-works, steam-shipping, our thousands of 





road-bridges, and other investments in engineering 
works which make up the tremendous total already 
quoted. Even this has not been enough to employ 
our capital, and we have sent millions abroad—to 
India, to America, indeed to almost everywhere—in- 
vesting not only in foreign works, but lending also to 
foreign governments almost anything they chose to 
ask for. Some of these works have been shamefully 
mismanaged, and the success, often great, of others 
has led to the maddest speculation in further works 
designed “ for the future,” and that vague yet expres- 
sive term has thus become the aversion of capitalists, 
who, waiting only to find new channels of investment 
which will pay zow, lock up their money in the belief - 
that none exist. And it is to capital alone that engi- 
neers can look for employment—the capital which yet 
waits to be reassured after the bitter lessons of the 
Overend-Gurney collapse, the Chatham and Dover, 
North British, Great Eastern, and Brighton revela- 
tions, the Leeds and Birmingham bank failures, and 
those of half-a-dozen other banks in London, the At- 
lantic and Great Western miscarriage, and the thou- 
sand instances of joint-stock disaster variously brought 
about by miscalculation, imprudence, and downright 
dishonesty. 

And yet our export trade, and all trade not due to 
speculative undertakings, is as good as ever, and the 
railways are earning more money than ever before. It 
is certain, too, that such things as commercial honour 
and commercial judgment still exist, that there. are 
still sound, safe engineers who will not lend themselves 
to company-mongering and to the interests of specula- 
tion, and that only discrimination and honesty are ne- 
cessary to discover fresh work to be. done, and. which 
will pay reasonably well upon the capital required for 
its execution. 

It has long been evident that railways can compete 
successfully with water carriage 'in the transport of 
coal, and more than one-half of the six million.tons 
now brought to London yearly comes by rail, notwith- 
standing the competition of the steam colliers.. It has 
become a matter of necessity that we should now have 
a great direct coal line from South Wales to London, 
and this undertaking cannot be much longer delayed. 
In Wales we have the very best coal in the kingdom, 
needing only cheaper and more direct. conveyance to 
render it the chief steam coal. in. the factories of 
London. We equally need a great and independent 
line from South Staffordshire to London—a line often 
urged and promoted by the ironmasters of the district, 
and which should carry iron and coal only. A line 
more direct than the present could be made on which 
trains at 20 miles an hour could bring 400 tons each 
of paying freight, into town, at .a prime cost of not 
more than 4d. per ton per mile, including, of course, 
the return of the empty wagons, and the freight of 
coal for 120 miles need not exceed 3s., and that of iron 
5s. No opposition from existing interests should pre- 
vent the carrying out of undertakings like these. 

The present year has shown, more than ever, the 
ranng | for greatly improved means of communication 
across the Channel to France. Within sixteen years 
there have been four great international exhibitions, 
two in Paris and two in London; and they, who be- 
lieve, or affect to believe, that that of the present year, 
the greatest and, in its practical aspects, by far the 
most important of them all, will’ be the last of the 
kind, greatly deceive themselves, or try to do so, and 
greatly undervalue the modern tendency to relaxation 
and the craving for variety, which increasing means 
must always engender. In a happy inspiration we 
once made an attractive exhibition, and we can and will 
make others yet. That of 1862 was as unattractive as 
want of taste could make it, and the French, with all 
their taste, have this year done even worse, and it isa 
great fact that these exhibitions thrive, despite their 
ugliness. But leaving exhibitions, as incentives to 
crossing the Channel, to one side, the increasing 
ordinary |traffic between Dover. and Calais, and Folk- 
stone and Boulogne, demands either a tunnel or a 

t railway ferry, having almost the stability of a 
ridge. Without entering upon details, it is sufficient 
to say that the crossing of the Channel is one of the 
most important engineering problems of our time, and 
it is certain to he solved before many years in a way 
wholly different from anything we have yet. been ac- 
customed to. 

A railway tunnel under the Mersey, between Liver- 
pool and Birkenhead, cannot be long delayed. Kven 
were it to cost a million, which, it would not, 
it would soon repay more than the interest, 
50,0007. yearly, upon such an investment. Its earn- 
ings would not be comparable with those per; train- 
mile of ordinary railways, but, in the, hands of the 
great ‘railway companies, it would earn as much as 
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twenty miles of ordinary open line, and be of incal- 
culable benefit to the two ports thus connected. 

Much as has been done in India, we have hardly yet 
begun in that country. What are its few thousand 
miles of railways to what must follow? What con- 
ception can we have of an irrigated India, when mil- 
lions of acres of parched lands are transformed into 
rich meadows, giving support to millions of beings 
now gaining in intelligence, and learning the thousand 
artificial wants of modern civilisation? Irrigation will 
transform India into a land wherein a thousand new 
undertakings will pay, which, otherwise, would never 
pay at all. We have before us a letter from one of 
the very highest authorities upon the public works 
and public aifairs of India, and we regret only that we 
are not at liberty to give the writer’s name, as an ad- 
ditional encouragement to young engineers now seek- 
ing employment. He says: 

“The Secretary of State seems to be now really 
“ thinking of doing something about irrigation. They 
“have, as you are aware, sent out twenty-five young 
“ civil engineers, and are to send twenty-five more in 
** December, and as many more as can pass a certain 
** test, and have given authority to the local Government 
“* to employ any qualified men they can find. I trust, 
* from this, that the discussions about the famine are 
“ »roducing some fruit.” 

ven steam-cultivation, although perhaps furnishing 
few opportunities for large investments in single un- 
dertakings, nevertheless offers excellent inducements 
for the investment of a large aggregate sum in many 
smaller speculations. As a national question, that of 
steam tillage is second to but few others in its import- 
ance, and the statesman, the political economist, and 
every philanthropist may look <7 forward to 
the time when all our arable land shall betilled by steam, 
not only with a great saving of labour and expense, but 
with a great improvement in tle crops. No doubt we 
have yet to Jearn much of steam-plough science, and 
of the management of steam-cultivating undertakings, 
and we may indeed look forward with strong hope to 
further improvements. But, as it is, it needs only 
active agitation, the widest dissemination of proved 
results, and a little faith and energy, to establish a 
hundred or more steam-cultivating and draining com- 
erg of moderate capital in the full tide of success. 
hat may be yet done by amalgamation we cannot 
now know; but we may yet see something like railway 
enterprise directed into this new field, and have our 
steam-farming companies, owning freeholds of their 
own, and having hundreds of engines under steam, 
and a capital of a million or so each. Our agricultural 
engineers may depend upon it that it is quite time to 
begin, and that in this, as in every race, “ Blood will 
tell.” 


We are, too, upon the eve of a great change in the 
structure and working of our Transatlantic steam- 
ships, and our Scotias and Russias of the present day 
must soon be looked upon as representatives of a 
former period, invested with the respectable antiquity 
of the Great Western, the Don Juan, the Pottinger, 
and the other historical craft which figured so well in 
the early days of steam-shipping enterprise. We now 
require more and better accommodation and higher 
speed, express steam-boats, without masts or sails, 
furnished like hotels, and driven at the rate of 
450 knots per day, or 18} per hour, making the trip 
from Liverpool to New York in less than seven days. 
It is easy to put from 15,000 to 17,000 indicated 
horse power into a steam-vessel of, say, 500 ft. length, 
60 ft. beam, and yet drawing less than 18 ft. of water, 
and to work such engines at 2 lb. per horse power per 
hour, or, say, about 360 tons of coal a day, or 2500 
tons on a voyage to New York, where many of the 
smaller and slower ships now burn half that quantity. 
Such boats are not idle schemes, for some of the ablest 
and largest ship and engine builders on the Clyde have 
already designed and proposed them, and are pre- 

red, no doubt, to guarantee their performance, 
although this, in the present state of ship-building 
and engineering science, is a :atter of nearly certain 
foreknowledge. It is idle to say that the Great Eastern 
was a failure so far as Atlantic steaming was con- 
cerned. She is a slow ship, and, having no consorts, 
could only leave either side of the Atlantic every six 
weeks, and needs, at least, a thousand first-class pas 
sengers a voyage to make her pay. Passengers will 
not wait for weeks merely to catch a favourite ship, 
nor will shippers of goods, poate Prog of a high 
value, gene sent by fast steam-ships, delay their 


shipment. It is not now uncommon for from three to 
five large steam-ships to leave England, on a single 
day, for New York, and, including the French Trans- 

ic line, the passenger always has his choice of 
the vessels of eight or ten steam-ship companies. No 





single ship, however great and commodious, will ever 
pay between England and America, any more than 
would a single railway train, however excellent in its 
accommodations, running once a week between London 
and Liverpool, and competing with a dozen or more 
ordinary trains running every day. We must haye, 
and shall have, not a single improved ship, but a line 
of them leaving England twice or three times a week ; 
a line requiring a fleet of from sixteen to twenty-five 
such ships to keep it working, and of which the esta- 
blishment would require a capital of from 4,000,000/. 
to 10,000,000/., according to the number and character 
of the vessels employed. The prize is open to who- 
ever has the skill and capital to contest it, and such a 
line would seeeniastleaally appropriate to itself all the 
ocean travel now going on across the Atlantic, because 
of the steadiness, comfort, elegance, and speed of its 
boats, all which, with a large number of passengers, 
could be secured at the present fares. 








THE BREAKING OF RAILS. 

Frew English engineers can have any clear concep- 
tion of the rigours of an American winter. Although 
the city of New York is in nearly the same latitude as 
Madrid and Naples, or in 41 north, while we Lon- 
doners are in 53, scarcely a winter passes in the first- 
named city in which tie mercury does not descend to 
from 7° to 12° below zero, or 39° to 44° of frost, the 
streets, meanwhile, having from 1 ft. to 3 ft. of snow 
upon them, and all locomotion being carried on by 
means of sleighs or sledges. Further north the cold 
is still more intense, and we, ourselves, remember how, 
in the month of January, 1857, mercury congealed in 
the thermometers at Watertown, in the State of New 
York (200 miles north of the city of New York), and 
how a spirit thermometer showed 41° below zero, or 
73° of frost, hardly to be exceeded by any spot in the 
highest polar regions. In Canada the minimum winter 
temperature is often as low as 24° below zero, or 56° 
of frost; and it may be readily imagined how completely 
frozen up is the ballasting, or “‘ road-bed,” of the rail- 
ways in the Northern States and Canada during such 
weather. Indeed, for months together, the ‘‘ road-bed ” 
—for there is not always much ballast, and the sleepers 
and rails lie near to the natural soil—are frozen to 
almost the hardness of granite. ‘Thus tried, axles and 
engine-tyres, and occasionally, but seldom, the splendid 
chilled cast-iron wheels which are universally employed 
in America under the fastest passenger selleg chad, 
break, and the rails themselves break much too often. 
In the winter of 1860-61, Mr. Edward Watkin, M.P., 
while resident in Canada, as the general manager of 
the Grand Trunk Railway, changed the under gear of 
nearly all the six-wheel tenders on that line to the 
doable-bogie system universally employed in the States, 
and this merely to lessen the breakage of rails—an 
expedient which proved, by bis own account, fairly 
successful. Rails break, however, even on the lines 
in the Northern States, where the English six-wheel 
tender is unknown, and only double-bogie tenders are 
ever employed. ‘The brittleness of rails in winter is 
one of the reasons, and we believe it to be an important 
reason, for the extended adoption obtained by Bessemer 
steel rails in America, and that under an import duty 
of no less than 11/. 10s. per ton, payable in gold, at 
New York, a duty nearly equal to the invoice price of 
the rails in England. Bessemer steel rails have been 
taken up in the hardest frosts experienced at Crewe 
and placed immediately under the steam-hammer, and 
subjected to a series of rapid and vigorous blows, yet 
they did not show the least signs of breaking. Steel 
rails of from 75 lb. to 84 lb. per yard, and laid upon 
supports 3 ft. apart in the clear, will withstand the 
blow of a 1-ton ram, falling from a height varying 
between 25 ft. and 40 ft., without breaking, and 
bending but about 5 in., a test that would instantly 
demolish the best iron rail ever made. Such steel rails 
will withstand even the rigours of an American winter, 
and their extraordinary strength under concussion, a 
strength never known or imagined with respect to iron 
rails, no doubt accounts for the wide adoption which 
steel rails have won in the States, notwithstanding their 
higher cost, enhanced, too, by an oppressive and nearly 
prohibitive tariff. Few, too, of the American lines have 
anything like the great number of trains common on 
our railways. The number is regulated greatly by the 
number of engines worked per mile of line, or per 
hundred or per thousand miles. In England we have 
about 10,000 locomotives working 13,000 miles of 
railway. In America they have about the same number 
of engines working about 35,000 miles of line, each 
engine making, too, an annual average hardly as t. 
if, indeed, anywhere near as great, as that made on 
English lines. Here, we are in the habit of adopting 


steel rails only where there is very heavy traffic, and 
we obtain our steel at from 12/. to 14/. per ton, whereas 
it costs from 237. to 25/. (gold) laid down in New York. 
We go into wonderfully minute calculations of the 
compound interest on the cost of steel as compared 
with iron rails, a calculation which really bears but 
little upon the question, forgetting that steel rails save 
more, yearly, than the interest on their total cost, by 
reason of the superior line which they make, and that 
they never break. The breakage of a single wrought- 
iron rail, under the passage of a fast train through 
Hatfield Station, not many years ago, cost the Great 
Northern Railway 13,000/. as compensation for the life 
of the only first-class passenger killed. 








THE MECHANICAL ENGINEERS. 


Tue Institution of Mechanical Engineers has ren- 
dered a certain service to the cause of practical 
science, but its best friends must feel and admit that 
it has hardly lived up to its admirable opportunities 
for the improvement of mechanical practice, and the 
cultivation of a higher order of mechanical thought. 
It is not, of course, an association of mechanical phi- 
losophers, although it numbers among its members 
many of the first mechanicians in the world ; nor is it 
exactly a professional body, in the sense in which that 
term is properly understood, but it is rather the 
representative body of the engineering tradesmen of 
the kingdom. In this respect its sphere is an 
honourable one, and the institution is in itself re- 
spectable ; but an honourable sphere, equivalent merely 
to a laudable object, and a respectable existence are 
hardly enough in the case of a body having such great 
latent powers of usefulness. So long as it remains 
cooped up in Birmingham, so long as it has practi- 
cally but one meeting of importance in the year, so 
long as it awards no premiums for papers, so long as 
it excludes papers not “communicated” through a 
member, so long as it has no committees with instruc- 
tions to report upon subjects of professional and even 
of commercial importance, so long as it has no co- 
herent council, working frequently and effectively 
together, so long, in fact, as no presiding and guiding 
influence is visible in its affairs, so long must the In- 
stitution of Mechanical Engineers occupy an equivo- 
eal position, one which, if it Aad enemies, as we are 
sure it has not, might be described as that of a trades- 
men’s club or a third-class debating society. For its 
meetings are undeniably attended to a great extent for 
business and social purposes, its “ papers” are occa- 
sionally advertisements in disguise, and its “ discus- 
sions” are very frequently but the mere interchange of 
questions and answers upon matters of fact omitted 
from the paper, sometimes purposely so and by re- 
quest, as otherwise no “ discussion” might arise. It 
will not be disputed that, except some speaker like 
Mr. Bramwell or Mr. Siemens stands up, we seldom 
hear in these so-called discussions any enunciation of 
mechanical truths, any criticism, any dependent and 
| original opinion ; but we have much in the interroga- 
tive and responsive style, and that where the paper 
ought not really to have left anything to ask or to 
reply to. . 

he secretary is zealous, we freely admit; indeed he 
is, to a great extent, the “institution” itself; and 
he edits the papers with real care to have them as full 
and clear, and the drawings as correct, as possible, 
and, could he always succeed in these respects, the 
“discussions” of which we have spoken would be un- 
timely nipped, and the duly instructed members would 
have only to acknowledge to themselves what they 
had heard, in silence and in thankfulness. It is hardly, 
we think, for the best interests of the institution that 
the secretary, zealous and desirous of doing his best 
as he is, should so completely represent it as he does, 
and it has, we confess, made some to open their eyes 
a little wider than usual to hear him, while, beside the 
president’s chair, check this or that speaker, even 
when perfectly in order, and direct him as to what he 
should and should not discuss. 

An advantage of the first magnitude possessed by 
the institution is its immense power of collecting in- 
formation in every walk of mechanical engineering, and 
from all parts of the kingdom, and from many places 
abroad. The movable festivals, or meetings, are of 
advantage, too, in bringing the members to see for 
themselves much of which they would otherwise only 
hear, and perhaps care little about. If the council 
could and would afford more time to their tasks, and 
would seek to encourage the best mechanical thought 
of the country, and would obtain also from committees 
of members reports upon questions of importance, 
they might make full use of the advantages we have 
named, The merely descriptive papers which we now 
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have, and which are almost always useful, and often 
very valuable, would then be supplemented by reports 
and essays of even greater importance. We might 
have, for example, the results of a full inquiry into the 
principles and working of the system of water-jet pro- 
pulsion, of pneumatic railways, and of expedients for 
working very steep inclines. We might have an im- 
ortant report upon the present use of steel, and 
the means relied upon to adapt it still further to the 
purposes of iron. Fast ocean steaming is another 
subject of great Importance, and even an inquiry into 
the mechanical laws and possibility of artificial flight 
would not be altogether beneath the institution. 
The question of heavy ordnance is mainly one of 
mechanical engineering, and this the representative 
body in that profession ~—_ from the first to 
have kept a firm hold of the question, especially 
with Sir William Armstrong, Mr. Whitworth, and 
Colonel Anderson on its council. Other subjects, 
too, of a more general nature deserve liberal atten- 
tion. The influence and resources of foreign com- 
petition, the practical effects of the patent laws, the 
technical education of workmen, workshop economy, 
and topics of corresponding interest and importance 
should be met and dealt with, dismissing the narrow 
ideas which now repress some of the most useful im- 
pulses of the members of such a body. The institu- 
tion should in this and other ways take the lead in 
forming mechanical opinion, instead of, as now, leaving 
nearly the whole task to the engineering press, which 
far surpasses it also in the number, value, and variety 
of its merely mechanical descriptions. We could point 
to scores of important mechanical novelties in our own 
volumes which’ have never been brought before the 
Institution of Mechanical Engineers at all. 

Why, too, should not they, as the Civil Engineers 
have done, establish a benevolent fund, to which the great 
mechanical firms would contribute nobly, and which 
would render great and incalculable service in the future 
to those otherwise helpless, and such cases are always 
arising even among mechanical engineers? Why, too, 
should not the institution take steps, if steps be 
deemed necessary, to establish a system and schools 
for the technical education of engineering workmen ? 
This is the body of all others to promote such a move- 
ment. Let the institution be placed beyond the in- 
fluence of narrow jealousies, and its sphere be extended 
beyond that of listening to and discussing mechanical 
descriptions, and its proceedings would soon acquire a 
character, and attract an amount of attention, which 
would make membership a real and desirable distinc- 
tion. This cannot be done by any one man, however 
zealous he may be, nor should any one man be per- 
mitted to prevent its being done. : 








WHY NOT TO GO TO AMERICA. 

So many young engineers are ready, in these times 
of dulness, to turn a wistful eye towards America, that 
it is as well to give them a little advice, as the reality 
differs greatly from the picture of their imagination. 
We shall be quite within the truth when we say that 
we have had at least a hundred applications, personal 
or by letter, from young engineers, asking for advice 
or letters of introduction, with a view to starting life 
in America. And although that country offers certain 
advantages, we have never encouraged any young 
English engineer to think of making it his home. 

With respect to civil engineering, such a thing as 
the “ profession,” as the term is understood in this 
country, hardly exists in America. Engineers are not 
paid there, as here, by a commission upon their work, 
but are engaged at fixed and generally very moderate 

ies, and are at least supposed to devote each his 
whole time to a single employer. He, of course, selects 
his own assistants, but the company or individual em- 
ploying him pays their salaries—and, as a rule, but 
ew are engaged at all. 

There are thus no great engineering offices, nor is 
the “ profession,” such as it is, centred at any one great 
capital, like London, nor inany one leading town. There 
is but little association among American engineers, and 
there is no representative body of the profession like 
our Institution. Engineers have little or none of 
What with us is known as’ parliamentary practice, the 
governing bodies in America seldom troubling them- 
selves with engineering evidence of any kind, and in 
several of the States there are in force what are known 
as “general railroad laws,” whereby any railway com- 
pany may be formed, without inquiry, much in the 
manner of. a limited liability company here. ‘The 


“profession” is, in short, less respected and less 
Profitable in America than in England, and we are 
sure we.do not overstep the truth when we say that 








there is, in America, a prejudice against Englishmen as 
such, especially those who are suspected of conserva- 
tive feelings and of attachment to the Established 
Church. 

As to engineering assistants, the American engineer, 
apart from his own relatives and friends, has his pick 
of the graduates of several large engineering schools 
and polytechnic colleges, such as even we in England 
might establish with advantage. There is the Law- 
rence Scientific School, in connexion with Harvard 
University at Cambridge, near Boston; the Renssel- 
aer Polytechnic School at Troy, New York ; the Civil 
Engineering School of Union College at Schenectady, 
New York; a polytechnic school in Philadelphia ; 
engineering classes at many of the colleges; and so 
on, down to the enterprising gentleman near Chicago, 
who advertises, “ To be a surveyor, thirty dollars; to 
be a civil engineer, sixty dollars!” Is it any wonder, 
then, that engineers in America sometimes unite the 
duties of their profession with those of land-survey- 
ing, school-teaching even, and occasionally preaching ? 
We knew, a few years ago, a young gentleman who 
was chief engineer of anew line of railway, to be, 
when finished, 340 miles long, and whose salary was 
240/. a year. We have known but few American 
engineers, of whatever eminence, to receive a salary 
of 1000/. per annum, although in very rare instances 
2000/. has been paid. We are speaking of gold pay- 
ments, before the war. Since then salaries have been 
increased ; but the cost of living has also increased, 
and in a much higher ratio. 

With respect to mechanical engineering, engine- 
factories and kindred establishments are, of course, 
neither so numerous nor extensive as here. And none 
employ anything like the number of draughtsmen to 
which we are accustomed in such factories. A single 
draughtsman is commonly reckoned enough for a large 
locomotive factory or an extensive railway workshop, 
and his duties are confined chiefly to making large- 
scale skeleton drawings for fixing centres, &c. We 
have known large locomotive works, turning out a 
hundred engines a year, in which no transverse sec- 
tion of any engine existed, the position of the journals 
upon the axles, and other matters of a like nature, 
being shown hy cross-marks upon 1 in. square wooden 
staves, of which a small bundle was laid away some- 
where in the pattern-shop or in the foreman’s room. 
It will be understood, therefore, that mechanical 
drawing is not an art very extensively practised in the 
States, andthe young engineer would be edified to see 
how much is done by a few marks cut with a knife 
into a board, full-size, by the “boss” (Yankee for 
master), and how much is left to the pattern-makers. 
At the same time, the young engineer who wishes to 
see America as a matter of observation, and who-likes 
a little knocking about, will not, perhaps, do badly in 
going. He will find sharp but, as a rule, honest and 
kindly people, most of whom believe in the natural 
superiority of everything American over everything 
English. The Americans are a good deal like the 
Scotch, and share with them many admirable qualities 
with a few pardonable vanities. If the American does 
boast, he is unconscious of it. He speaks only from 
an honest conviction that everything American is the 
very biggest and best of its kind “ in all creation.” 

The young English engineer must bear in mind that 
in going across the water with the intention of return- 
ing after a longer or shorter period, he will not be 
considered by his home friends to have been in the 
best school, and however intrinsically valuable his 
American experience may be, it will not greatly add to 
the chances of his subsequent employment here. We 
are in the habit of thinking American practice crude, 
having much of the rule of thumb, and as wanting, 
generally, in solidity, care, and what we term profes- 
sional conscientiousness. ‘ 


Workmen going to America may do well, especially 
in the West, for there is little or no demand for 
English labour in the large Eastern cities. In any 
case we should not recommend the married workman 
with a family, large or small, to go to America, nor 
the workman carefully trained to one kind of work 
only, It is more the pushing, adventurous, and more 
versatile class of men who get on—useful men in new 
countries, but of which Englishmen do not care to see 
the number greatly increased here, inasmuch as were 
these the general traits of workmen, the conditions of 
labour would be often disturbed, and the great 
operations of industry correspondingly interfered with. 
At the present time trade is generally bad in America, 
and it is not so easy to obtain employment, while also 
the cost of living is greatly beyond anything to which 
the lower and middle clases have ever accus- 
tomed in England. 





MR. FAIRBAIRN’S TRIALS OF STEEL. 

THE important series of experiments, made by Mr. 
Fairbairn, upon the strength of steel, and recorded by 
him in a paper read before the British Association, at 
the Duncee meeting, may suggest the idea that steel 
is not as uniform in its quality as might be desired. 
The tabulated results (see Encrnererine, of Septem- 
ber 20th, pp. 270 and 271) show considerable varia- 
tion in tensile strength, and an even greater variation 
in the “ work done” to produce rupture; that is, the 
product of strain multiplied into elongation. Nothin 
1s more important than that users of steel shoul 
understand that it is easy to produce almost any quality 
of steel desired, and that the harder and stronger 
qualities have less extensibility than the softer and 
tougher makes. Mr. Fairbairn said to the 
makers, “ I wish to have one hundred samples of your 
“ steel, ofany quality you choose to send me, but all 
“ alike in quality,” he would have had very uniform 
results, for any first-class steel-makers can now pro- 
duce a hundred or a thousand samples of steel which 
shall vary less in quality than if they were of standard 
makes of iron. But Mr. Fairbairn imposed !no con- 
ditions, and we know that certain makers purposely 
sent him, in the belief that he wished sent to him, 
samples of al/ the qualities of steel they produced. It 
appears from the tables that Messrs. Charles Cammell 
and Co.’s steel gave the very highest results in respect 
of the “ work producing rupture.” The first, second, 
and third samples were of crucible cast steel of various 
tempers. The fourth was ordinary double shear 
steel. The fifth and sixth (the fifth giving the 
very highest result of any tried) were Bessemer 
steel; the fifth as made for steel tyres, and 
the sixth for boiler-plates. In both the last-named 
specimens the tensile strength was about one-half 
greater than that of Lowmoor iron; but the tensile 
strength multiplied into the ran iy: exceeded any- 
thing ever before recorded of steel in bars, this bei 
what is called the “dynamic value” of the metal, and, 
in so many words, this is its practical value for the 
purposes of construction. It should be fully 
understood that any quantity of steel of any 
quality recorded in Mr. Fairbairn’s tables can now 
be made with as much uniformity as prevails in 
Lowmoor iron. Messrs. Cammell and Co. made 
the two thousand steel suspension links for the Prague 
bridge, and out of these but five links were condemned, 
although subjected to a very high tensile strain—a 
strain which the makers protested was excessive and 
needless. We are pleased to see Messrs. Cammell’s 
steel placed so highly in this important series of tests, 
and it need not be doubted because of the apparent 
variability in Mr. Fairbairn’s results that any quantity 
f any recorded quality can be made. 








MYSTERIES IN MANUFACTURES. 

We publisued in our last number a letter addressed 
to us by Messrs. McHaffie, Forsyth, and Miller, of Glas- 
gow, contradicting our statement that the material 
employed by them in the cupola for reducing the con- 
tents of silicon and graphitic carbon in the pig iron 
is principally oxide of manganese. We have no de- 
sire to dispute this point, nor do we intend to comment 
upon the singular fact that manufacturers who take so 
much care to keep the public in the dark about the 
precise nature of their process should be so anxious to 
enlighten our readers on that particular detail. Messrs. 
McHafifle, Forsyth, and Miller have, however, gone a 
little further, by stating generally, that steel castin 
such as they make could not be produced in the 
manner described by us. With regard to this we 
cannot permit our readers to be misled or mystified. 
There was a time when the preamble, .“ It is well known 
“to metallurgists,” could be used with impunity for 
almost any assertion, because at that timevery little was 
known to metallurgists in general, and those few who 
possessed some a took good care not to com- 
municate it to others. This time, fortunately, is long 
past. “ Metallurgists who have given the manufac- 
“ture of steel from pig iron their study” know that 
the presence of manganese in the pig iron has a ten- 
dency to keep out the silicon, and to convert graphitic 
into combined carbon. ‘Those who doubt this fact will 
learn something by a visit to the blast farnaces where 
manganesic iron ores are smelted, as, for instance, the 
district of Siegen, where the spiegeleisen is made, or the 
Georgs Marienhiitte, in Hanover, which makes grey 
iron for the Bessemer process from ores containing a 
small percentage of manganese. Spiegeleisen, although 
charged with 5 per cent. of carbon, contains no 
phite, and its pereentage of silicium is very low. * 
is due tothe presence of manganese. The grey iron, 
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which contains some 1} per cent. of manganese, is at 
the same time comparatively poor in silicium. Attempts 
have been made at the Georgs Marienhiatte to charge the 
iron with a greater percentage of manganese by adding 
richer manganesic ores, and the immediate result was the 
reduction of the percentage of silicium to sach a degree 
as to make the iron almost unsuitable for the Bessemer 
process. A still further addition of manganese turned 
the graphite into combined carbon, and produced 
spiegeleisen. ‘There has been even such a thing made 
at these furnaces as mottled spiegeleisen, é.c., a mixture 
of grey iron and manganesic white iron. ‘The action 
of the different elements in the cupola is precisely the 
same as in the blast furnace, and there can be no doubt 
that the presence of manganese there will produce 
similar results. The addition of oxide of manganese 
has, as arule, been unsuccessful, on account of the 
difficulty of bringing the manganese into proper con- 
tact with the iron, since the powder, whether intro- 
duced through the tuyeres or charged at the top, was 
carried off by the blast before it could be reduced. 
Tue idea of enclosing the powder in slowly melting 
iron pots appears, therefore, to be a very sensible 
mode of obviating this difficulty, and if the iron 
pots of Messrs. McHaffie, Forsyth, and Miller do 
not contain oxide of manganese, all we can say 
is, that they ought to contain that substance. 
With all this we do not, however, advocate this mode 
of steel-making, although its products may be of a very 
good quality with proper care and selection of raw 
materials. ‘The removal of silicon by the manganese is 
only partial, and a sensible proportion of that substance 
is always left in the iron, which cannot be extracted by 
subsequent annealing. There is also a tendency to 
produce mottled iron by leaving a part of the graphite 
uncombined, a tendency which has most chance of 
being particularly active in the centre of massive cast- 
ings. ‘These, after annealing, would probably be found 
“rotten” in the centre, or deficient in strength. The 
simplest modes for making steel castings are the pro- 
cess of M. Martin, in Sireuil, and Mr. Bessemer’s plan 
of mixing cast iron with liquid steel in the converter. 
With regard to the latter, it would be equally feasible 
to cast a metal free from silicium, and containing a 
surplus of carbon, which may be removed after solidi- 
fication by annealing. It is more than probable that 
the Bessemer process will be found capable of pro- 
ducing cheaper and better steel castings than any 
other process now in use, if the same amount of care 
and attention is given to this branch that has been be- 
stowed upon most other modes of making steel or 
malleable iron castings. 








FRENCH ENGINES IN ENGLAND. 

Besipes the famous French locomotives made at 
Creusot, from Mr. Sinclair’s designs, for the Great 
Eastern Railway, another French maker, M. Quillacq, 
of Anzin, some time ago sent a pumping-engine and 
a pair of winding-engines to a colliery near Newcastle, 
which is much like sending coals themselves to that 
canny town. In his report in Class 47 of the Paris 
Exhibition, Mining a. Metallurgy, Mr. Warington 
Smyth refers to the incredulity expressed by some of 
his co-jurors as to the fact that French engineers could 
thus compete with English makers on their own 
ground, but Mr. Smyth had obtained a written com- 
munication from the owners of the pit, stating that 
these engines were both “lower in price and of better 
finish” than the engines tendered by English firms, 
and moreover that, after eighteen months’ use of the 
pumping-engine, it had proved “highly satisfactory,” 
the winding-engines not having been so long at work. 

It is most important to know how far the facts re- 
ported of these engines apply generally to French as 
compared with English work. Coal and iron are 
abundant, but not very cheap ; and there is plenty of 
skilled labour at Anzin, which is in the department of 
the Nord, not so very far from Dover, nor even from 
Newcastle. 

M. Quillacq, who is also mayor of Anzin, served an 
gy ee the famous firm of Sharp, Roberts 
and Co., of Manchester, and afterwards worked at 
Maudslay’s. We shall hope to escape the charge of im- 
pertinence in saying too, that, ia speech and appearance, 
the af wa fo and engineer might bereadily mistaken 
for a handsome Englishman, even yet hardly arrived at 
middle age. Hundreds of our readers will remember 
an excellent pair of horizontal winding-engines which 
he exhibited at the International Exhibition of 1862, 
and which occupied a place in the western annexe 
near the French marine engines (not to be compared 
with them in quality of work). M. Quillacq’s vertical 
pons gia in the Paris Exhibition are also a 
good jo 





The French engineers are indisputably taking much 
of the foreign fa which we once considered as our 
own. When we were at Lille, last winter, we saw 
locomotives, part of an extensive order, in course of 
construction for Russia; and Schneider and Co., of 
Creusot, have just secured eighty more for the same 
country, in the face of keen English competition. In 
Paris too, where, one would suppose, manufacturing 
advantages are still fewer, Gouin has made some very 
large iron bridges for Italy. It has often been asked 
whether M. Schneider and M. Gouin do not enjoy 
special advantages by reason of their connexion with 
the French Government, the first named engineer being 
the president, and the second the vice-president, of the 
Legislative Assembly, and both of them personal 
friends of the emperor. If there be anything in this 
we need not suppose M. Quillacq to share in such 
advantages, and the question again presents itself, 
“ How is it that the French engineers can beat us, even 
“on our own ground ?” 








STEAM-ROLLER FOR BOMBAY. 

We were present yesterday morning at the trial in Hyde 
Park of a steam-roller which has been constructed by Messrs. 
Moreland and Son for the a“ Bombay. ‘This roller 
is upon the age patented by Mr. D. Thomson, and presents 
many features of dissimilarity from any other steam-roller 
which we have hitherto seen. 

The whole machine, engines, boiler, roller, and steering- 
wheels is enclosed within a rectangular boiler-plate framework, 
8 ft. broad over all, and 18 ft. long. The plates of this frame- 
work vary from 3 in. to4 in. about the engine, and are } in. thick 
over the remainder; these are strengthened, horizontally and 
vertically, with angle and T irons rivetted on the outside of the 
plates from top to bottom, and along their entire length. The 
top is covered with flat boiler plates, and an iron hand-rail runs 
all round for the protection of the men working the engine and 
steering the roller, who are stationed there. Projecting up 
above this roof, and at cne end of it, are placed two inverted 
vertical cylinders, each 11 in. in diameter {and 1 ft. 6 in. stroke. 
These work upon one and the same crank-shaft, placed im- 
mediately below them, on either end of which is a small drum 
round which works a pitch-chain, which communicates motion 
to the roller itself, and which acts as the driving-wheel of the 
whole machine. The valves are worked by eccentrics on the 
crank-shaft, communicating with a link motion, which is 
worked by a lever placed on the roof close to the steering 
apparatus, both of which can thus be attended to by one man. 

The roller itself is 7 ft. Gin. in diameter and 6 tt. wide; it is 
formed entirely of boiler-plate rivetted together, and strengthened 
internally by stays; an external plate of iron is bolted on over 
the drum, which can be replaced by another so soon as it may 
have worn out. In the case of the engine we are now describ- 
ing, the roller is made in two pieces, and thus forms in reality 
two rollers, both upon the same shaft; but this, we were in- 
formed, has been done chiefly for convenience of shipment. At 
either end of the rcller is a small drum, considerably less in 
diameter than the roller itself, over which the pitch-chain works 
which communicates motion to it from the crank-shaft. The 
steering-wheels, of which there are two, are 3 ft. 6 in. in dia- 
meter and 14in. broad; from the axle, at each end, pass up 
through the framing two rods, at the upper end of each of which 
is a toothed segment, into which a worm-wheel works from a shaft 
connected with the steering-wheels. There are two steering- 
wheels intended for two men; but even on rough stones the 
machine can be easily steered by one man with one hand. Both 
the roller and the guiding-wheels are on springs, which, we 
observed, admitted of considerable play, and must take off con- 
siderable strain from the framework, which, however, from its 
great depth, seems well calculated to sustain any amount of 
strain to which it could be subjected. The boiler, which is 
nearly over the guiding-wheels, is of a circular vertical form, 
3 ft. 6 in. in diameter, with tubes on the Field principle. ‘The 
steam is taken off from the top of the boiler by pipes which run 
along the top of the framework to the cylinders, and the exhaust 
is similarly led back by pipes and emitted below the firegrate ; 
thus perfect combustion is secured, and there is no pufting noise 
of exhaust steam to be observed whilst the machine 1s in motion. 
In the centre of the roof is a circular tank rising above it, 
capable of containing about 1 ton of water, aud the feed to the 
boiler is effected by means of an injector. 7 

The total weight of this machine is 254 tons (with water and 
fuel), of which 21} tons is carried by the roller, and the remain- 
ing 4 tons by the guiding wheels. Of the former weight the 
roller itself contributes 8 tons, and the remaining 134 tons is 
made up by the boiler, engines, frameworks, &c. The boiler 
works upto from 100 to 120 Ib. pressure. 

At the trial on Thursday morning the road in the park be- 
tween Prince’s-gate and Queen’s-gate was barricaded, and it was 
on this portion that the roller was at work. The whole road 
was picked up along its centre, fresh ite laid down, strewed 
over with sand, and well watered. The roller certainly did its 
work well, and after twice passing over it, the new granite was 
so consolidated as to present a surface such as the most fasti- 
dious could not have objected to. In very few instances did we 
discover pieces of granite crushed by the roller, but they were 
for the most part well and evenly consolidated. 

We have been promised drawings of this roller, which we shall 
hope to give in an early number. 








BrrKENHEAD.—The receipts of the Birkenhead ferries, from 
April 24 to Se ber 30, this year, amounted to 16,8272 In 
the corres’ ing period of 1866, the amount of revenue col- 
— — 2 =e working ayy of the ferries 
was April 24 to Septem! , this against 
13,2630 in the corresponding period of 1868.” Captain "Bartier, 
the ferry manager, has is salary i to 5002 per 
annum. A somewhat larger amount is in future to be carried 
to the contingent fund in respect to the ferry steamers. 





THE LATE MR. JAMES COMBE. 

WE regret to announce the death of Mr. James Combe, 
one of the elder generation of engineers who are now so 
rapidly passing away from us. Mr. Combe was born in 
1806, and entered the profession as pupil to a mechanical 
engineer in his seventeenth year. In 1826 he became con- 
nected with Messrs. Rennie, and remained with them for 
twelve years, at first in a subordinate capacity, but for the 
latter half of the time as one of the chief assistants of that 
firm. In September, 1837, he obtained the appointment of 
resident engineer to the London, Brighton, and South Coast 
Railway, an appointment which he resigned in March, 
1843, in order to devote himself exclusively to an extensive 
private practice which he had acquired. Failing health com- 
pelled him gradually to abandon professional pursuits, and 
in 1857 he retired from business, and left London. From 
that time he resided in seclusion at Torquay until his 
death, which took place on the Ist of the present month. 

Mr. Combe was elected as an iate of the Institution 
of Civil Engineers on the 30th March, 1830, and was trans- 
ferred to the class of members on the 5th March, 1844. His 
proposal paper of the first-named date bears the signatures of 
these seven great engineers—W. C. Mylne, Sir William 
Cubitt, George Rennie, J. U. Rastrick, J. M. Rendel, I. 
K. Brunel, W. Tiernay Clark, Sir J. Macneil, James Simp- 
son ; and all of these, except the last two, are dead. 


STEEL RAILS. 
To THE Epiror oF ENGINEERING. 

Srr,—Referring to your issue of the 5th of April last, vol. 
iii., No. 66, p. 815, I beg to hand you diagram of the 
Barrow Bessemer steel rail therein referred to, showing the 
extent of wear on it for the six months from the 29th March to 
the 28th ult., 183 days. 

As this period embraces the summer half of the year, the 
average daily traffic over the line of rails amounted to 34,742 
tons, as ‘against 27,268 tons for the previous period, and gives a 
total for the 183 days of 6,357,786 tons, as against 4,635,560 
tons for the previous 170 days. 

On the 28th ult., I placed a new iron rail (previously 














weighed) in the line opposite this steel rail, and also carefully 
cleaned and then weighed the latter, so that at the end of the 
current six months the comparative wear of steel and iron rails, 
under exactly the same circumstances, will be accurately 
ascertained. Yours faithfully, 
North British Railway, Glasgow, James DEas. 
October 8, 1867. 


Warer Surety or Lisson.—A contract has been secured 
between the Portuguese Government and a company of 
Port capitalists with reference to the future water supply 
of Liston. The company is to start with a subscribed capita 
of 1,120,0002. (which may be carried to 2,000, 0002) and it is 
to be constituted within six months, dating from July 2, 1867. 
It is proposed to bring to Lisbon the waters of the river Alviella 
by a canal 65 miles long. By this means it is calculated that 
a sup ahs yee per day will be assured to the population 
of which at present amounts to 220,000 souls- 
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M. AUGUSTE PERDONNET. 

Ow Friday last, the 4th inst., the funeral of M. Auguste Per- 
donnet, the celebrated civil engineer and the director of the 
Central School of Arts and Manufactures, who died recently 
at Nice, took place in Paris amidst a great concourse of 
friends and of savants. 5 

Several funeral orations were pronounced upon his tomb, 
and amongst them one by M. Dumas, the eminent chemist, 
the following extracts from which well merit a place in this 


re Gentlemen,—In order to attract the large assemblage 
which throngs round the tomb to which the mortal remains 
of M. Perdonnet are about to be consigned, the talents, the 

ublie services rendered by the departed and the éclat of 

is life were not sufficient, however great these may have 
been. A benevolent and large-hearted man alone could 
inspire the affection, the respect, the pious gratitude which 
js so unanimously expressed by this mournful multitude. 
M. Perdonnet had not only been endowed by Providence 
with rare talents, a high station, and an ye for- 
tune, but he had also received from God the spirit of 


i oceasion served, his knowledge, his time, his 
influence, and his purse were set at work: his knowledge, 
to enlighten the ignorant ; his time and influence, to help 
the weak and friendless; his purse, to relieve all kinds of 
Those who have B+ agpnon his life know what 

me of the of his many years of labour, 
pore ig as the hens been with the greatest undertakings. 
M. Perdonnet, who looked upon his private fortune as a kind 
of trust, looked at the same time upon the fruits of his own 
labour as belonging to those young talents which are stopped 
in their progress by want, and to those institutions which 
enlighten and moralise the labouring classes. The sorrow of 
this assembled multitude is due to the fact that M. Perdonnet 
practised Christian charity in all its forms. 

* * 


misfortunes. 


* * 

“M. Perdonnet loved youth; he loved its movements, its 
life, its generosity, its ardour. He was full of sympathy and 
indulgence for youth ; and if on certain occasions he was 
firm and severe, it was because a higher interest—namely, 
that of the school—demanded it. He loved the Central School 
passionately, as — of those powerful instruments for 
preparing men capable of directing society in its struggles 
with nature, and of ensuring its material progress towards 
order and enlightenment. 

“The Central School was hardly established when he was 
called upon to join it, and he was the first to establish a 
course of lectures on the construction of railways. He was 
one of the initiators of this remarkable industry which has 
revolutionised the world, and at the head of whose multifarious 
works may be found hundreds of M. Perdonnet’s pupils. 
The elementary treatise on railways and the Portefeuille de 
UIngénieur des Chemins de Fer will soon be received as classi- 
eal works. They embody at once his learned lectures, and 
the universal experience of the engineers of the two worlds. 
For when it was necessary to gather information, to con- 
trol a new method, or to make known and apply a new dis- 
covery, M. Perdonnet spared himself neither in distant jour- 
neys nor expense. Received everywhere as an accomplished 
master, he was able to gather together precise data re- 
specting all the facts which cropped up in the still novel 
industry of railways ; ‘and he has contributed more than any 
one else to its rapid extension by the exact information 
which he has published, by his impartial criticisms, and by 
his enlightened judgment. 

* * * * * * 

“Placed in the centre of the greatest undertakings, on the 
one hand, and in the midst of a choice youth, on the other, 
animated, moreover, by a love of the good, and full of sym- 
pathy for his pupils, it was natural that he should desire at 
once to give to the railway companies well-informed assist- 
ants, and prepare a career for the engineers whom he had 
trained. o one more than he has helped to place the 
pupils of the Central School upon the road to labour and to 
fortune. Long before receiving the title of director of the 
school, he exercised in this sense its most serious attributes 
with all the ardour and all the refinement of his soul, exercising 
an indirect and discreet supervision of the works and the 
career of his old disciples, whose circumstances sometimes 
bettered themselves, when they were worthy of it, under the 
pressure of an influence which never revealed itself. 

* * * * * . * 

“Thus we find M. Perdonnet in the elevated sphere of 
instruction of a high degree, and thus we find him again 
in the more extended domain of instruction which he has 
founded in favour of the artisans, under the name of ‘ Poly- 
technic Association.’ Animated towards the masses with a 
sincere love, he has given them much, and never demanded 
anything of them. In return for the good which he has 
perme ol for them, he never aceepted but new obligations, his 

ifices becoming greater with the very success of his works. 

“ He served the masses with an absolute self-sacrifice. He 
wished to see them more enlightened and better. In his 
familiar lan e, in which sentiments full of good humour 
were mingled with ideas of great depth, he sometimes gave them 
hard words of advice, which, however, were always listened 
to with respect, for the people knew that they were beloved 
by this chief who never flattered them. 

“Be who you may, if you enter the workshops and find 
there foremen or workmen familiar with the details of prac- 
tical geometry, of mechanics, of physics, or of chemistry, who 
prove by their that our t writers are no 
strangers to them, and their sentiments that they have 
regulated their conduct by the law of morality, remember 
Perdonnet with gratitude, for you find yourself in the presence 
of pupils formed by the lectures which he has instituted, who 
have learned under masters of his choice to combine with a 
better workmanship a more thoughtful conception of nature, 
and a higher respect for the dignity of man. 

“ Be these workmen whom education has made 


better, these souls whom it has ennobled, have not on that 
No; but work has ceased 


account taken a dislike to work! 








to be for them an unintelligent and mechanical operation. 
It has become worthy of man, who submits to it as toa natural 
law; instead of being the tyrant of ome work has be- 
come its slave, and the hand executes only that which the 
mind has understood and decreed. Let us not be astomshed, 
therefore, at this great assemblage, and let us see in it, with a 
certain degree of satisfaction, that men remember more than 
is generally believed the good which is done for them, and 
that public gratitude follows in the wake of all truly dis- 
interested sacrifices. Why are the most eminent engineers 
and the most renowned administrators here to render a last 
homage to these mortal remains? It is because Perdonnet 
more than any other man has contributed to strengthen their 

wer over matter. Why have these workmen, pupils of the 

‘olytechnic Institution, quitted their workshops to accom- 
pany them with veneration? It is because they had ac- 
cepted their venerable president as exercising a real power 
over their souls. Why are the pupils of the Central School 
of Arts and Manufactures all present here? It is because 
Perdonnet, before being the director of the school, was to its 
pupils a devoted master, an indulgent friend, and a thoughful 
father. 

“M. Perdonnet, who was Swiss by origin, might have 
chosen his place of rest far from the din of this great city 
amidst the calm of his native mountains. But it is good that 
his ashes shopld repose near us, under the guard of the ¢ ils 
of the Polytechnic Institution and of the Central School, that 
these may teach future generations to preserve a pious 
respect for a good man, whose life was made up of two 
the one devoted to labour and glory, and the other to self- 
sacrifice and charity—who leaves this world empty-handed, 
without other profit than the labours of half a century, the 

rmanent marks of his works, and the fruitful imprints of 

is goodness.” 








THE KANSAS CITY BRIDGE. 

Tue Americans are beginning to bridge their rivers boldly. 
The Mississippi is spanned at Rock Island and at Clinton; 
and this year bridges are being built across it at Burlington 
and at Quincy, whilst next year it is proposed to cross it 
at Dubuque and at Keokuck. The Ohio is crossed at Steu- 
benville ; a bridge is now building over it at Louisville, and 
two more are contemplated for next. year at Parkersburg 
and Bellair. 

Thus far only one bridge has been started over the Mis- 
souri; but it is intended to commence constructing bridges 
at Omaha and St. Charles next spring, while two companies 
propose to bridge it at St. Louis, one of them designing to 
erect a steel arch of 520 ft. clear span. The bridge, which 
has just been commenced over the Missouri, is at Kansas 
city, and it has been designed to allow of the passage of the 
onlay road-traffic and of the trains of the Cameron Rail- 
road over the same floor, the bridge being used alternately for 
trains and road-carriages. For this purpose the floor of the 
bridge will be made 18 ft. wide in the clear, and will be laid 
with a street-rail and Nicholson’s pavement. The admission 
of carriages upon the bridge will be regulated by watchmen, 
and each end will be provided with gates and signals, so as 
to preclude the possibility of teams and railway-trains being 
upon the bride simultaneously. 

As the time required to cross the whole bridge, at a —e 
of five miles per hour, will be but a fraction over t 
minutes, the detention to the road traffic must be quite slight, 
as even with a traffic of ten trains per day the crossing of 
teams cannot be interrupted over one hour in the aggregate. 

It has been thought both safer and more convenient to 
make this arrangement than to separate the different classes 
of traffic by placing the roadways either side by side or one 
above the other. In the former case it was considered that 
there would be great danger of accident from the frightening 
of horses by meeting a train on the bridge, and in the latter, 
the carriage road would have to be on top of the truss, and 
would be placed so high (not less than 60 ft. above the bottom 
on the other side of the river), as to make it difficult of access, 
and seriously to impair its commercial value. By the ar- 

ement adopted the public may feel quite safe in crossing 
the bridge, while it amounts to no more than a ible de- 
tention of five or six minutes to a train until the hoor can be 
cleared of carriages. 

Provision is, however, made in the putting down of foun- 
dations, so as eventually to widen the bridge should increas- 
ing business demand it. 

e arrangement of spans which has been adopted is as 
follows: 


. ft. 

1 shore span over Pacifie Railroad of ove 70 
1 span reaching to channel, of ove 135 
1 pivot drawn span, of eve ove ove 360 
1 main adjoining span, of ... ove ose 250 
2 spans of 200 ft. each $60 See ove 400 
1 span reaching to north sho: ose ove 180 
Totallength ... ee 1895 


It is ~ to build the drawbridge entirely of iron, and 
to open and shut it by steam power. The great length of 
this draw is required, by the law of Congress, and is fully 
60 ft. longer than the longest bridge of the kind ever before 
erected, the one at Rock Island being 280 ft., and that at 
Clinton, 300ft. long. The plans for this span have not yet 
been decided on, the engineers being engaged in com g 
estimates of the cost of various arrangements, and i 
issued circulars inviting proposals from the principal bridge 
builders in America. 

The other spans will be built of a combination of wood and 
iron, in which the parts not exposed to fire and receiving 
strains of compression will be of wood, while those parts 
which are either exposed to sparks or cinders from the loco- 
motives, or have to do duty in tension, will be of iron. Mr. 
Chanute, the chief engineer of the bridge, states as the reason 
for the adoption of this combined system of construction, that 
the accumulated interest alone on the sum saved by the pro- 
posed arrangement, would replace the wooden parts every 





seven years, while they were quite safe, with proper protec- 
tion, to last 15, and possibly 20 or 30 years; that wooden 
bridges, well housed in, had lasted in America 50 and 60 
years; and that while it was unsafe in a valley so exposed to 
violent wind gusts to house in a whole bridge, the parts which 
he designed to make of wood could be effectually covered and 
protected from the weather, so that even allowing a con- 
siderable sum yearly for insurance and repairs, it was probable 
that the accumulated interests on the sum saved, would re- — 
build the bridge entirely in iron, at the expiration of the life 
of the first structure. 

This argument would seem to derive some force from the 
present very high prices of labour and material in America, 
consequent upon the war, so that fifteen years hence an iron 
bridge may be built as cheaply as a wooden one could now be. 

It is, however, in the foundations, and not in the super- 
structure, that the greatest difficulties are to be overcome. 
The river at this point has a general fall of 14 in. per mile, 
and runs with a velocity ranging from 34 to 9 miles per hour, 
according to the height of the water. The current is at 
present comparatively gentle, being 44 miles per hour; yet 
such is its force, that piles driven down from 13 t to 16 ft. into 
its bed, are washed out in three or four days, and cuttings or 
deposits occur at any obstacles placed in the current to the 
extent of 15 or 20ft. in as many days. The soundings taken 
from time to time by the engineers show that during the 
—— floods the river scoured out some 30 ft. of its bed, and 
that from 16 to 20ft. of this has been again filled up with 
sand as the river subsided. 

The bed rock has been ascertained by borings to extend 
entirely across the river, but is overlaid on the north side by 
a deep deposit of quicksand. The deposits in the river to the 
rock, at the site of each of the piers, are as follows, at the 
present stage of water; the numbering being from the south, 
or city side: 


First pier... 21 ft. waterand...  2ft. sand 
Second ,, ... 26 7. oo te On 
2: of ae Oe 8? ee 
ROR 5 os Eg om ee Lae 
Fifth ,, S «in a Bo 
Sixth ,, 3 ft. above water 83 ,, 


Os. ne. 2. at ek ee 

In view of the constant shifting of this sand, it has been 
decided to go down to the rock with the foundations of the 
first four piers, and to do this, in such a current, it has been 
found necessary to originate many new devices, and to invent 
some new processes. Experiments already made have re- 
sulted favourably, and the engineers seem to have full con- 
fidence in the success of their plans; and they have under- 
taken to go down 40 ft. or 45 ft. into the silt without the use 
of the pneumatic method. 

The chief engineer of the bridge is, as we have stated, Mr. 
O. Chanute, and his principal assistant Mr. R. H. Temple. 
The erection of the foundations of this bridge will involve 
many engineering difficulties, and we hope, as the work pro- 
gresses, to lay particulars of it before our readers, 








THE SOCIETY OF ENGINEERS. 
Visit To THE SouTHERN THAMES EMBANKMENT AND 
Briackrriars Brriper Works. 

On Friday last a large y of the members and asso- 
ciates of the Society of Engineers paid a visit to the Southern 
Thames Embankment and the new Blackfriars-bridge works, 
theexcursion forming the lastof the pleasant visits to engineer- 
ing works of interest, which have, according to the Society’s 
custom, taken place during the summer recess. The ex- 
cursion on Friday was quite as interesting as those which 
preceded it; but, owing to the pressure on our space this 
week, we are compelled to postpone giving any account of 
the works visited. We may, however, mention that at the 
Southern Thames Embankment the visitors were met and 
shown over the works by Mr. Whittaker, Mr. Webster's 
representative, whilst at the Blackfriars Bridge works they 
were received by Messrs. Thorn, the contractors and their 
engineer, Mr. F. W. Bryant. At both places every pains 
was taken to explain fully to the visitors the manner in 
which the works were being carried out, and at both places 
there was much — > that was interesting. At. the 
Blackfriars’-bridge works especially there have been many 
engineering difficulties to contend with, and these difficulties 
have been most ably met by the contractors and their engi- 
neer. 








Tue ATLANTIC AND Great Western Rattway.—The 
report of the committee of investigation of the Atlantic and 
Great Western Railway, consisting of Sir William Russell, M.P., 
and Messrs. Cnet ailey, M.P., Thomas Cave, M.P., John 
Fildes, M.P., and F. W. Oewel, of Amsterdam, is a clear docu- 
ment, and so far satisfactory that it seems to demonstrate the 
intrinsic value of the line, and its ability, within a moderate 
time, to meet all the mortgage charges existing upon it. The 
committee propose that the interest should be deferred on the 
first divisional bonds for two years, on the eecond for three years, 
and on the consolidated bonds for four years from the 31st of 
March last, when they consider it fairly certain that payments 
can be resumed, and that the road will have been placed through- 
out in perfect condition without a floating liability of any kind. An 
earlier resumption would in their opinion be practicable, but for 
the fact that they have found the state of the line much worse 
than been anticipated, and such as will necessitate, accord- 
ing to an estimate by Mr. Trevithick, an outlay of earnings to 
the extent of $2,600,000. Already, however, during the six 
months since the appointment of a receiver, its condition haa 
experienced a great improvement. Suggestions are at the same 
time made for an ent of the open debts of the com- 
pany, and the future position of the share capital. 

“Very LIKE A WHALE.”—A French savant has likened the 
quickness of volition in an animal tothe telegraph. He tells his 
class: When a whale is harpooned the nerve affected instantly 
telegraphs to the creature’s brain, “Harpoon in tail;” upon 
which the brain telegraphs back, ‘Jerk tail and upset boat.” 
What a wonderful thing is science! 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Clyde Shipbuilding for September—The shipbuilding trade at 
the sa ports pay Clyde continues moderately brisk, but 
far from the condition which the various shipbuilding firms 
are capable of. Several contracts, mostly for iron ships, were 
closed during the past month. e ships which have been 
ordered are not in all cases actually required for immediate use ; 
but owners, both at home and abroad, are taking advantage of 
the economical terms on which they can secure ships, the cheap- 
ness of materials and the low state of workmen’s wages being 
such as have not been seen for some years. The vessels which 
were launched during the month and nine months ending 30th 
September, as compared with the corresponding periods in the 
two years immediately prceetings are as follows: 

18 


. 1866. 1867. 
Vis. Tons. § Vis. Tons. Vis. Tons. 
Month ... ... 10 4,580 13 9,230 16 8,500 
Nine months... 193 113,567 163 86,854 143 89,600 
It is especially worthy of notice that during September the 
vessels launched have Ee of very small tonnage, as a general 


rule. The following is a tabulated summary of details regard- 
ing the principal vessels Jaunched during the past month: 
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Other Shipbuilding Jtems.—Paisley, a town a {few miles to 
the west of this city, of which it. is sometimes portly styled 
a suburb, is doing something in shipbuilding, and promises to do 
more. From the New Quay, on the Cart, there has just been 
launched, by Messrs, Donald, Macfarlane and Company, an iron 
screw steamer, named the Black Eagle, 100 tons burthen, and 
66 ft. long. She is intended for capal navigation. On the banks 
of the same river Cart there is about to be opened an extensive 
jron-boat building establishment. It will embrace about four 
acres of ground, and will employ a large number of hands. 
Carpenters’ workshops and sheds are in course of erection on 

d. 

— Robert Duncan and Company, Port Glasgow, launched 
a twin-screw steamer last week. Her dimensions are as 
follows: Length, 180 ft.; breadth, 2 ft. 6 in. ; depth, 9 ft. 6 in. ; 

tonnage, 330 register, and 570 builders’ measurement. 
She is named the Tigre, and is intended for nger traffic on 
the river Paraguay, Monte Video. Messrs. Rankine and Black- 
more, of the Eagle Foundry, are supplying the engines of the 


re. : 
ire famous Greenock-built clipper ship, Sir Lancelot, which 
lately made such an ext i ron home from China, has 
been ordered by the Admiralty to be surveyed preparatory to 
being taken as a transport for the conveyance of stores, &c., to 
Hong Kong. 

The = Jae steamer, Comercio de PA pwong formerly 
mentioned in my “Notes,” had her trial trip last week, 
on the The rssults obtained in running the 
mile were deemed highly satisfactory, the speed being 


measured } 
nearly 12 miles per hour, with a, moderate consumption of coal, 


€@xerted 





and a remarkable absence of vibration. She was built by Messrs. 
A. and J. Inglis, for Messrs. Bates, Stokes, and Company, of 
Liverpool. 

Mr. Fyfe, the famous yacht-builder, of Fairlie, on the Firth 
of Clyde, is at present finishing a handsome schooner yacht, of 
120 tons; he has a 15 ton cutter on the stocks, and he has also 
just laid down a schooner of 58 tons. These are all to order, 
and he is in terms with an Irish yachtsman for a cutter of the 
same size as, but on finer lines than, the world-renowned Fiona, 
a yacht which has hitherto carried almost everything before her, 
and which lately came home after winning, during the season, 
some 5002. in prizes. 

The New Clyde-built Sloop-of-War.—The newly built screw 
sloop Danaé, 1287 tons, 350 horse power, nominal, machinery 
by R. Napier and Sons, of Glasgow, steamed out of Portsmouth 
harbour last week, te make her trial of speed at lightest draught 
of water over the measured mile, in Stokes Bay. A part of the 
full boiler power runs were made over the mile, when an unex- 

cted and accidental fracture took place in a small drain-pipe 

leading from the superheaters, most likely caused by the “ jar” 
from the main feed-pipe, and this accident at once put an end to 
all turther proceedings for the day. During the time the ship 
was under way, the engines worked with admirable smoothness 
and regularity of action. ‘Their revolutions, when under full 
steam-pressure, ranged between 92 and 94 per minute. The 
vibration of the ship was quite equal to what was experienced 
in ber preliminary run last week outside the Isle of Wight. 
The Danaé will be fast under steam for her tonnage; but if the 
wer of her engines is taken into consideration, to- 
gether with her improved form of bow, as compared with her 
sister vessels previously tried over the mile, she may not prove 
to be what is generally understood as a “ successful ” vessel. 

I have just learned from a private source that Messrs. Ran- 
dolph, Elder, and Company have contracted with the African 
Steam-ship Company to build another ship for their Liverpool 
and West Coast trade, to run along with the Macgregor Laird, 
Calabar, Mandingo, and Lagos, all of which were built and 
engined by the same eminent firm. The measurements of the 
new steamer are as follows: Length, 265 ft.; breadth of beam, 
82 ft.; depth of hold, 22 ft.; 250 horse power. She is to have 
two high-pressure cylinders of 34in. diameter, and two low- 
— cylinders of 66in. diameter, cylinders jacketed, and 
ength of stroke in both cases 3 ft. 6 in. 

The Glasgow Pig Iron Market.—During the last week there 
has not been much change in the state of the pig iron market. 
Some holders are not much disposed to part with their stock at 
any prices recently offered, believing that an advance in price 
will soon be obtainable. As some indication that there is such 
& prospect, it may be mentioned that the market has generally 
been firm for some days past. Yesterday a large amount of 
business was done at 54s. 3d. cash, although on Wednesday last 
the prices were 54s, cash, and 54s. 2d. one month ; even on that 
day 54s, 14d. one month was taken for a lot ot 500 tons. 
Yesterday's price for No. 1 Gartsherrie and No. 1 Coltness was 
61s., and for No. 1 g. m. b. 55s. Sd. The Ardrossan shipments 
during the week ending 3rd October were 3567 tons, including 
700 tons to supply foreign orders; and for the week ending 5th 
October the shipments of pig iron at Glasgow were \2693 tons, 
more than half of which was tor exportation. 

Railway Items.—It was announced a few days ago— 
apparently on good authority—that the general managership of 
the Caledonian Railway, about to become vacant by the resigna- 
tion of Mr. C. Johnstone, on account of ill health, was to be 
filled by Mr. Smithells, of the Lancashire and Yorkshire Railway, 
and that he was to receive 25002. of salary the first year, and 
3000/. per annum afterwards, and that he was to have an 
assistant at 10002 per annum. It turns out now, however, that 
this announcement must be taken cum grano salis, as it is at 
least premature, if not even erroneous. Should Mr. Johnstone 
get his retiring allowance of 50002 and an annuity of 4002, he 
need not care much who is his successor. 

Active operations were resumed a few days since on the Solway 
Junction Railway, and in the course of the next fourteen days 
a large body of navvies, masons, and other workmen will be col- 
lected and placed on the line, with the view of enabling the 
company, in April next, to open for traffic the portion of it 
between Annan and Kirtlebridge, on the Caledonian Railway. 
The magnificent undertaking of the iron viaduct across the 
Solway Firth is also nearly completed, and so successfully have 
the works of the structure been effected, that it has been resolved 
to erect twenty additional bays or arches at its southern end, 
next the Cumberland side of the Solway, by which means the 
viaduct will be lengthened 200 yards, and the heavy sea em- 
bankment at that point laid down on the plan will be to that 
extent shortened, thus affording more sea-room, lessening the 
tidal force against the works, and so securing greater safety to 
the public. This resumption of the works is doubtless brought 
about by the subscription of 60,0007. voted by the shareholders 
of the Caledonian Railway at the half-yearly meeting of the 
company, held a fortnight ago in this city. 

The Highland Railway—whose works you have been illus- 
trating most successfully in ENGINEERING—has been proving 
its great usefulness in one direction at least. Upwards of 700 
trucks were ordered at stations on the line last week to take 
sheep to the famous October Falkirk Tryst. This would repre- 
sent a transfer of about 30,000 sheep in one week. ‘The sheep 
traffic on the Highland Railway has been greater this autumn 
than in any previous year, and greater during the past week 
than in any during the whole season. 

So far as the North British Railway is concerned, tite advance 
made in the fares for return tickets, some months since, is under- 
going a modification. The charge for return third class tickets 
between Edinburgh and Dundee was formerly advanced to 10s. ; 
it has now been reduced to 6s. for tickets issued on Saturday 
for return on the same day, and to 7s. for those issued on Friday 
for return on the following Monday. ‘This is said to be a step 
in the right direction; it may, at all events, somewhat assist to 
gst the comeeey out of the slough of despond in which it has 

n compelled for some time unwilling to dwell. 

Windmilleroft Dock.—This duck is fast nearing completion, 
and will, in a very few days, be in such a condition that it will 
be ai the dis: nd of the Clyde trustees for the relief of the 
shipping in the harbour proper. The dredging-machine is stilj 





at work inside the dock. Two or three days ago the permanent 
iron swing bridge that has been laid over the mouth ot the dock 
was opened for traffic. It is 143 ft. long, and cost 15,0002, 
Mr. Duncan, the engineer to the Clyde trustees, has determined 
to place a dredging-machine in the entrance to the dock on 
Friday, and when that portion is deepened sufficiently vessels 
will be admitted. I understand that plans are being prepared 
for the graving dock which the Clyde trustees have talked about 
so long, but for which they now intend to seek Parliament 
powers, They are not disposed to purchase the graving docks 
and ground belonging to Messrs. Tod and Macgregor, the ship- 
builders. ‘The new graving dock, which is to be constructed 
for the —_ trustees, is to be, according to Mr. Duncan’s plans, 
500 ft. in length, and 20 ft. deep on the sill at top of spring tides, 
At the last monthly meeting of the trustees, the treasurer men- 
tioned, as evidence of the increase of shipping in the harbour, 
the following facts regarding the harbour — 
2. 8. 
Month of September, 1867 12,849 7 3 
1866 11,590 8 5 


” ” 


£1,258 18 10 increase. 


35,451 10 9 
32,266 16 2 


£3,184 14 7 increase, 

Subscription for the New University Buildings.—The present 
site of Glasgow University is to give place to a goods station for 
the City Union Railway, and consequently new buildings are 
wanted upon another site. The grounds of Gilmorehill, to the 
west of the city, have been secured; but as the university is 
not a wealthy corporation, a public subscription, with a pros- 
pect of a Goverument subsidy, was required to enable the 
authorities to go on with the buildings. Already upwards of 
100,0007. have been subscribed, many of the subscribers being 
persons who never darkened a college class-room. Of course, 
persons ought to subscribe, if they have the means. I feel some 
pleasure in being able to select from the list of subscribers 
the names of some persons connected with engineering and 
allied professions. 


Quarter ending Sept., 1867 


” ” 1866 


£ 
Robert Addie, iron and coal master ~— ooo «. 1000 
James Bain, ironmaster ... on fase 100 
William Baird and Co, Gartsherrie ° ooo «. 5000 
Blair, Campbell, and M‘Lean, coppersmiths _... sg * ee 
G. and J. Burns, shipowners... eee ose oo ee 
Connal and Co., iron merchants ... ove 250 
Duncan and Co., shipbuilders “ 50 
James Dunlop, ironmaster ese oes coe 100 
William Fairbairn, engineer, Manchester eco 100 
James Fairie, coalmaster ... oss éos on = 250 
James Ferguson, coalmaster, Lesmahage ove «- 1000 
John Fleming, engineer and machinest .. nia ee 1000 
Houldsworth and Co., Anderston Foundry Company, 2000 
Coltness Iron Company... eco eee io & 
D. and J. Hutcheson and Co., Highland Shipping Co. _ 250 
Lancefield Forge Company eco en oee en SOO 
James Merry, M.P., ironmaster ... wee 1000 
Mirrlees and Tait, engineers ove ove eve -- 1000 
Walter Macfarlane, Saracen Foundry ... ove es 1000 
W. and A. McDine, engineers... ase ane 300 
Neilson and Co., engineers ioe see as -- 1000 
Family of the late J. B. Neilson, inventor of hot blast 1000 
Walter, W., and H. Neilson, engineers ... ove .-- 1000 
Randolph, Elder, and Co., engineers 1000 
Neil Robson, ironmaster ... ou « 500 
George Smith and Sons, shipowners... eee 1000 
C. J. and John Tennant, chemical manufacturers 3000 
‘Tod and Maegregor, shipbuilders fd ‘a a 
30 


Corporation of Hammermen See eee ose eve 

This of itself is certainly a noble list of contributions; if it 
should be the means of obtaining any more from other parts of 
the kingdom or distant parts of the world to which ENGINEER- 
1NG finds its way my purpose will be served. 








SMOKE-NUISANCE INSPECTION. 
To Tue Eprror or ENGINEERING. 

Sir,—I write to correct an error ia your impression of the 
4th inst., in the description of the business of the Government 
engiueer under the Smoke Nuisance Act. I happen to be the 
individual who minds and bel to the ir ger’s shop in 
Maiden-lane which was so minutely described. 

Trusting you will insert this in your valuable columns to 
prevent mistakes, 





I am your obedient Servant, 
W. SAnpvison, JUN. 
6, Maiden-lane, Covent-garden, Tuesday, October 8, 1867. 


[Mr. Sandison, Jun., must pardon us for stating that his 
father served a gentleman from our office, not long since, with 
a balf-a-crown’s worth of * goods” ever the counter. We may 
mention, also, that on Mr. Sandison senior’s card, that gentle- 
man is describe:l as “ Civil and Mechanical Engineer, Valuer, 
&e., 6 and 7, Maiden-lane, Covent-Garden.”—Eb. E. ] . 








Rartway ImprovemENts.—The last completing link of the 
extensive system of high-level lines at Battersea, which has been 
in course of development since 1864, to improve the access to 
the Victoria Station, was inspected during the present week by 
Major Rich, R.E., on behalf of the Board of Trade, who sub- 
mitted the various heavy bridges and other works on the main line 
of the London, Brighton, and South Coast Railway to the usual 
severe tests; nine of the heaviest class of locomotives and 
tenders being employed for the purpose, giving a moving load of 
430 tons. The works, which have been ‘carried out under the 
superintendence of Sir Charles Fox and Scns, as engineers to 
the company, are of an unusually heavy and interesting cha- 
racter, and do great credit to the contractors for the brickwork, 
&c., Messrs, William and John Pickering, and the contractor 
for the ironwork, Mr. James Haywood, of Derby. 
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NOTES re INDIA. ; 
x cotton shipped from Bombay during the month of July 
is teecbaed to $4,173,664 lb., of which atout three-fourths 
were shipped to China, 

The Government of India, it is stated, have vetoed the pro- 

] made by Mr. Walton for the laying of a submarine line of 
telegraph between Bombay and Kurrachee. 

The damage done to the Bombay and Baroda Railway by the 
recent floods has been repaired sufficiently to enable through 
traffic to be resumed. 

At Allahabad the Ganges has broken through a sluice-gate 
and inundated the low ground known as the Fort Esplanade. 
The breach was partially repaired, but the force of the water 
is so strong that outbreaks are constantly occurring. The 

lace has to be watched night and day with the greatest vigi- 


The line between Ghazeeabad and Meerut was not, accord- 
ing to the latest advices, expected to be opened for traffic before 
the 15th of September. ‘The construction of this line has been 
s0 defective that eight or ten additional bridges and culverts 
must now be put in. The contractors, Messrs. Brassey and Co., 
are bound to keep the line in repair for a year after opening. 

The Englishman mentions that Government has sanctioned 
the construction of a short branch line at Samnuggur, to connect 
the Eastern Bengal Railway with the river Hooghly. ‘This 
will give that railway a landing-place just opposite the coal 
depot at Biddabutty, on the East Indian line. 

‘rom Kurrachee we learn that there is between 20 and 23 ft. 
of water on the bar of the harbour, which is being gradually 
worked away by ihe action produced upon it by the completed 
portion of Mr. Walker’s plans, particularly the Keeamaree 
Groin. A vigorous prosecution of the improvements, as originall 
contemplated, is now advocated. Some anxiety seems to be felt 
with regard to the water supply of Kurrachee failing. 

The Government of Bengal has appointed a committee to 
consider the plans of Colonel Fraser, C.B., for small lighthouses 
at the mouth of the Hooghly, and for jetties at Calcutta. 
Colonel Fraser proposes to build five lighthouses from Point 
Palmyras to the Mutlah, and to begin with Saugor Island. 
This plan will dispense with the present lightships, will save no 
small number of lives and amount of property, and among its 
minor advantages will give Calcutta telegraphic intelligence of 
the shipping from Saugor Island. 

Mr. Chapman has drawn the attention of the Bengal Govern- 
ment to the fact that the supply of water over many parts of 
Bengal has permanently diminished. He fears that local 
inquiry will show this to be the case ina degree highly injurious 
to agriculture, and tending to famines. He strongly recom- 
mends Government to consider Sir Arthur Cotton’s scheme for a 
canal from Rajmehal to Calcutta, by a weir across the Ganges. 
He ascribes much of the evil to the growing subdivision of 
property, ‘* undoubtedly one of the greatest drawbacks to all 
material and social progress.” The denudation of forests has 
greatly increased the risk of famine, and to the deterioration in 
the quality as well as quantity of water much of the epidemic 
per which has wasted lower Bengal for years, is considered to 

ue. 








A NEW KIND OF STEEL. 
(From our own Corres t.) 

THE progress of steel-manufacture is becoming more and 
more rapid every day. We have to record invention after in- 
vention in this important branch of manufactures, in which 
discoveries follow each other in such rapid succession that 
practice has hardly time to put the merits of one invention to a 

liminary test before another equally promising and interest- 
ing novelty makes its appearance. Since the invention of the 
Bessemer process, which has inaugurated this new era in metal- 
lurgy, we have had the inventions of cyanogen steel, titanic 
steel, and chrome steel, by Mr. Robert Mushet; we have the 
Martin process, the Siemens process, Mr. Parry’s patent, and 
the Richardson process. Of all these, few only have as yet had 
the chance of a practical test on a commercia! scale, and some 
are still in their infancy. The number of these recent inven- 
tions has been again enlarged by a new method of making steel, 
invented by Mr. J. P. Smith, the secretary of the Institution of 
Engineers in Scotland, at Glasgow. Mr. Smith has not as yet 
taken out the provisional protection for his invention, and he 
therefore does not name the substances employed by him in his 
process; but the method, or rationale of bis invention can be 
understood without a knowledge of the precise name of the 
chemicals employed. The process commences with pig iron, 
which is melted in an air-furnace, in the cupola, or in a cruci- 
ble. After fusion a certain percentage of the chemicals is added 
to the liquid mass, and the result is an almost instantaneous 
separation of the carbon from the pig iron, the new addition 
taking the place of the carbon in the iron, and the carbon ap- 
pearing at the surface of the liquid metal in the form of 
graphite, which can be skimmed off and removed if the surface 
of the metal is kept sufficiently quiet. Mr. Smith, who is now 
working on a practical scale in a small foundry in Glasgow, has 
collected very fine samples of such graphite, skimmed off the 
surface of his liquid metal, Graphite is produced both from 
grey and from white iron—a fact which seems to indicate that 
the admixture is capable of removing combined as well as un- 
combined carbon, and of throwing it out in the form of graphite. 
Mr. Smith bas not yet ascertained whether any percentage of 
carbon is left combined with the iron after this decarburisation, 
but some analyses of the products of his process are now in 
progress. From the tests made by Mr. Smith, it appears that 
the percentage of combined carbon in the product, if any, must 
be exceedingly small. A further addition made to the liquid 
Mass, after removing the graphite, throws out the silicon ina 
similar manner. The silicium comes to the surface combined 
With one atom of oxygen as oxide of silicum, a white, dry, in- 
combustible powder, which is insoluble in water and in sul- 
Phuric or nitric acid. The appearance of this mass is ver 

ge. It forms minute crystals loosely adhering to ea 
other, and arranged in numerous superposed layers like so many 
thin skius thrown out in succession upon the surface of the 
nid metal. The oxide of silicium obtained in this form is 
Very pure, and it has been used by Professor Anderson, of 





great success. Mr. Smith has a considerable quantity of this 
curious material in his possession which he has collected from 
the steel so far produced. It is remarkable that, by this mode 
of treatment, the carbon is removed from the iron before the 
silicium, while in all processes, which refine the pig iron by 
oxidation, the silicium 1s the first tu be driven off. The sub- 
stances added to the iron take the place of those removed, and 
the product is therefore not exactly the same thing which would 
be comprised under the present definition of steel, if such a 
definition can be maintained and adhered to. The new product 
is a kind of steel in which the constituent carbon is replaced by 
another material. In appearance, this steel looks like very hard 
Bessemer steel made from iron which contains phosphorus. 
The grain is very close, and the crystals are arranged in groups 
with their axes in different directions. They reflect the light 
accordingly, giving to the fracture the appearance of 
alternating bright and dark spots. The metal melts 
at a higher temperature than cast iron, but at a lower 
degree than common steel. It can be cast with facility, and it 
makes no bubbles nor honeycombs. At a very dull red heat 
this material can be hammered, if carefully treated; but it is 
not malleable, and can be used only in the form of castings. 
The tensile strength is very considerable, but no sufficiently ac- 
curate tests have yet been made to give a precise figure for the 
breaking strength. Mr. Smith has produced a number of small 
bells from the meta). These are all cast from one pattern, and 
exactly alike in all dimensions ; but the temper of the metal, or 
the percentage of admixture, is different in each bell, and, ac- 
cordingly, each of these bells gives a different sound, making up 
a very wide range of keys or notes, without altering the scantling 
of the bells. The higher or lower tone of the bells is not acci- 
dentally produced, but is the result of the precise proportion of 
the mixture, and can be regulated at will. Kictough the 
temper or degree of hardness of the steel can be varied within a 
wide range, the character of the material always remains that 
of great hardness. It is superior in this respect to the hardest 
kinds of steel, and is, therefore, particularly suited for the manu- 
facture of cutting-tools. Some trials made in this respect have 
given excellent results. The material is for this purpose cast 
into the form of square bars of the exact scantling required for 
the finished tool. Each tool is then ground to the approximate 
form without any previous hammering. After this the point of 
the tool is brought to a dull red heat, and dipped into water or 
oil. The cutting edge is then finished upon the grindstone, and 
the tool is ready for use. A considerable number of such 
tools is now in operation at the workshop of the Anderson 
Foundry Company in Glasgow, and the results obtained with 
this steel are very remarkable. ‘The speed at which cast iron is 
turned in the lathe is from 30 to 36 ft. per minute, and soft 
wrought iron is turned at the rate of 50 to 60ft. The same 
tool is employed for the roughing and for the finishing cut, and 
the tools generally work at this rate for a whole day without 
requiring to be sharpened. 








THE BIRMINGHAM WIRE-GAUGE. 
To rue Eprror oF ENGINEERING. 

Srr,—A careful perusal of Mr. Latimer Clark’s paper on the 

Birmingham wire-gauge, and of Mr. R. S. Culley’s remarks in 

our edition of last week, prompts us to assist in further venti- 
lating the question. Assuming Mr. Clark’s tables to be correct, 
and believing the figures quoted in Mr. R. S. Culley’s hand- 
book, page 280, to represent the sizes of Messrs. Johnson’s wire, 
we observe that in the numbers 1 to 22, which embrace nearly 
al] the wire used in constructions, there is a perfect harmony 
in the sizes adopted by the largest wire-drawers in England, 
viz., Messrs. R. Johnson and Nephew, Messrs. Rylands Brothers 
(as extracted from the Llectrician), and Mr. W. F. Henley; 
and it is probable that the same gauge is used by a number of 
manufacturers whose names have not been quoted, although it 
would have been useful if Mr. Clark had ulso given the dimen- 
sions of the wire produced by the leading Birmingham manu- 
facturers, who may reasonably be supposed to be more closely 
identified with a gauge originated by their local predecessors. 
In our Westphalia Works we follow the exact sizes above re- 
ferred to, in all orders given according to the Birmingham 
wire-gauge. 

It would, therefore, seem that amongst practical men them- 
selves there is not that difference of interpretation of numbers 
which could not be met by consolidating the Johnson-Ryland- 
Henley figures into the recognised B. W. G. 

But unfortunately the numbers of that gauge do not suffice 
for present requirements. Most of the specifications of rope wire 
stipulate fractions of half and quarter numbers, with the 
additional precision of full or bare, and, therefore, in the useful 
numbers for ship rope, say from 10 to 20, we have already in 
daily practice forty different sizes for that wire alone. 

In rising to the finer wire used for carding, weaving, &c., the 
difference of anumber represents pounds sterling per ton in value, 
and therefore here, as in the quarter-numbers ot ship rope or 
the half numbers of telegraph wire, dimensiofis should be 
correctly defined. Makers and consumers must know the exact 
thickness represented by conventional numbers and vulgar 
fractions of numbers, and nothing more would appear to be 
necessary than to apportion a certain number of ghousandth 
parts of a certain unit to a certain number on the Birmingham 
wire gauge. 

The question is, who is to be the umpire as to the numbers, 
aud what is to be the unit? The Birmingham gan-barrel 
gauge in numbers became obsolete with the introduction of arms 
of precision, the calibres of which required specifying to the 
thousandth part of an inch, or the now equally well understood 
decimal fractions of a metre. 

There is no reason why worn-out B. W. G. should not also 
be allowed gradually to sink into an honoured grave. His happy 
release will give comfort to all those who have to deal with wire 
and sheets; and while the public mindfis slowly ripening for the 
adoption of the metrical measure, let us simply accept the 
Jotnson-Ryland-Henley numbers, apportion the diameter of the 
intermediate sizes, express their equivalent in thousandths of 
an inch, or, better still, in tenths of a millimetre, and thus pave 


the way for a denomination which everybody can understand 
and com with a well-known standard. : 


w, tor the preparation of silicic acid, or pure silica, with | The reform may at first entail some trouble with the working 


wire-drawers, which, however, is of no practical importance, 
since ultimately it would tell in their favour by more closely 
defining the work done. 

Yours truly, 


HEINTZMANN AND RocHuSSEN. 
23, Abchurch-lane, King William-street, E.C., Oct., 8, 1867. 


THE VARTRY WATERWORKS. 
To THE Eprror oF ENGINEERING. 

Srr,—It appears that one of the mains of the unfortunate 
Vartry Waterworks, erected for the supply of Dublin, has burst 
near the village of Newton Mount-Kennedy, and the escaping 
water has nearly drowned some of the inhabitants. Mr. James 
Andrews, the resident engineer of the works, accordingly writes 
a letter to Sir J. Gray, chairman of the waterworks committee, 
in which he states that the accident arose from an old crack in 
one of the pipes, which extended under pressure, so that the 
pipe finally gave way. Had Mr. Andrews stopped when he had 
stated this, there would have been no ground for animadversion. 
But he goes on toassert that “the pipe being thus defective, the 
contractor will be responsible for the damage.” This opens a 
new view of a contractor's responsibilities, and one I feel satisfied 
no solvent contractor would be disposed to accept, since it is no 
part of his function to insure the parties for whom he works 
against the risks naturally pertaining to the prosecution of 
their business, If an engineer makes an engine for a steam- 
ship owner, and if the engine should break down, and the vessel 
be in consequence lost, would any one think of holding the con- 








ftractor for the engine responsible tor the consequences of the 


defect? And what is the difference in the principle, whether 
the article supplied is a steam-engine or a pipe? Ido not know 
who the contractor for these works is; bnt the cool assurance 
with which Mr. James Andrews saddles him with the responsi- 
bility, which is neither obvious nor reasonable, raises a sentiment 
much more unfavourable to Mr. James Andrews himself than 
to the contractor. If it was the contractor’s business to put in 
only sound pipes, it was equally Mr. James Andrews’s; business 
to see that none other were employed; and if from some over- 
sight an unsound pipe was by chance admitted, why should the 
contractor, any more than Mr. James Andrews, be held respon- 
sible for the result? For aught the public can know, the pipes 
may have been too weak, and some one rather weaker than the 
rest may have been the first to give way, from too scientific a 
margin of strength having been allowed. But whatever the 
cause of the accident, the penalty of its consequences must 
necessarily be borne by the pruprictors of the works, such acci- 
dents being dne of the incidents of their business, and for which 
it is their duty to provide. Ifa railway axle breaks, and a train 
is damaged or destroyed, the consequences cannot be visited 
upon the maker of the axle, but have to be encountered by the 
railway company; andin like manner the Dublin corporation 
must be prepared to confront the consequences of the failure or 
injury of the Vartry pipes ormbankments, however costly those 
consequences may be. A most uneasy feeling prevails oer 
out the whole valley of the Vartry in connexion with these works, 
and the people seem to live in continual dread of being over- 
whelmed by another Holmfirth catastrophe. 
October 8, 1867. 


THE MONITOR QUESTION. 
P se To Fey ye OF aye yon ” 

1R,—I do not think it necessary to expend many words upon 
the weak and wordy dissertation in seule of the Dunderbeng 
and in reprobation of the monitors which Mr. W. Watt, C.E., o 
Washington city, last week inflicted on your readers. Mr. 
Watt says that I have understated the thickness of the armour 
of the Dunderberg, and overstated the thickness of the armour of 
the Dictator. But even if the fact had been so, the circumstance 
could in no wise have affected the force of the argument I em- 
pee. This argument is that if armour is applied to ships to 
eep shot out, its thickness should be such as to be fully ade- 
quate to the realisation of the intended function, and that, with 
any given displacement, much thicker armour can be carried on 
the low sides of monitor vessels than it is possible to carry 
upon the tall sides of broadside ships where the metal has to be 
spread over a much larger surface. These doctrines are equally 
sound whatever the thicknesses of particular vessels may happen 
to be, and I em willing to admit, if it gives Mr. Watt any 
satisfaction, that the thickness of the armour of the Dunder- 
berg is anything he thinks proper. If, moreover, he can find 
any engineer in this country wilting to endorse his encomiums 
upon that vessel the eccentricity may be in‘ulged without 
challenge from me—though I fear Mr. Watts converts will 
not be numerous until he is able to produce intelligible 
warrant for his admiration. But with reference to the 
thickness of the sides of the Dictator I have only to repeat 
that the delineation you formerly gave of that vessel, 
showing a total thickness of iron of 10} in. on the whole depth 
of the protected side, is the right thickness, and the alleged 
decrease of thickness in steps, which Mr. Watt specifies, is not 
correct. At all events, my measurements and the drawings you 
inserted were obtained from Ericsson himself, who is not only 
the author of the system, but was the contractor for the con- 
struction of this particular vessel, and your readers will have no 
difficulty in concluding whether he or Mr. W. Watt ought to 
know best how the vessel is built. It is no funetion of mine 
to proclaim the nature of Mr. Reed’s faith regarding monitors, 
and | decline to be the medium for conveying to Mr. W. Watt 
this information. But in the discussion which took place at the 
Institution of Civil Engineers, when my paper on “Ships of 
War” was read, the leading engineers of this country who were 
there assembled heard Mr. Reed’s exposition of his views on the 
monitor question, and saw his design for a new monitor with 
revolving turrets which he had pressed the Admiralty to adopt, 
since which time it is well known his recommendations have 
been sanctioned to some extent. In this ccuntry so completely 
has the opposition to the monitor system broken down, 
that there is now objection left worth confutation, and I have 
retired from the field of controversy merely because in the 

residuum of prejudice that remains there is nothing presentin, 
any stimulus of difficulty, and because, practically, the work o' 
conversion to the monitor faith has been now virtually performed. 
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Joun Bourne. 
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W. H. Le Fevvre, Esq., President, in the Chair. 
October 7, 1867. 
The Quality of Iron as now Used. 
By Ew1ne Martuxson. . 

Tue title of this paper is somewhat indefinite, and, in itself, 
hardly perhaps, aff so sufficient an idea of its subject as 
could have been wished. It, however, opens a very wide field 
for discussion and remark; and if this be the result of its being 
read here, the object for which it was written will be gained. 

The consideration of iron as a material or, rather, as the ma- 
terial with which all have to work must be interesting to civil 
and mechanical engineers alike, and | benefit that may accrue 
from information that is exchanged will be useful in almost all 
the many diverse paths of the profession whose members have 
their theories, calculations, and designs based upon certain data 
which they take for granted. Anything that may throw light 
upon or affect in any way the first elements in a train of reason- 
ing is, all will agree, a matter of no small moment. 

On introducing for consideration the subject of the quality or 
strength of iron, the writer may be deemed bold to venture on a 
topic that has been so ably b= | almost exhaustively treated by 
the most eminent engineers and men of science. Where Fair- 
bairn and others have written so much and so ably, he might, 
indeed, be thought presumptuous who would put forward any- 
thing claiming to override or contradict what they have given. 
But there is in the present case no such intention, but rather an 
endeavour to show how far and in what manner the information 
that does exist is negligently used, sometimes misapplied, and 
often altogether ignored. It is probable that in this Society there 
are many members who, like the writer, are enguged as manu- 
facturers, and practically deal with iron in some shape or other 
every day, and who are not professional engineers. To the latter 

entlemen they look for the original designs from which to work ; on 
them they wish tothrowas much responsibility as they can ; in their 
labours of originating and contriving they would wish to share 
as little as possible, and it is only incidentally, and by the way, 
that some of this designing work has to be done, though probably 
the necessity of it comes pretty often. But though wisely re- 
fraining from meddling in the province of the professional en- 
engineer, the manufacturer is an apt critic of his doings, and, 
having the advantage of seeing and working from the designs of 
many different men, is able to note the exceliencies and pecu- 
liarities of their styles, and, by comparison, discover the points 
in which each is specially strong or faulty, and the engineer who, 
from professional etiquette, does not perhaps know how others 
may be using better metbods than his own, often obtains from 
the manufacturer, not only information as to working details, 
but hints of improvements and ideas that have originated else- 
where. It is, then, one of the peculiarly good features of this 
Society that the two very different classes of men here meet to- 
gether and contribute to acommon fund of information and dis- 
cussion. It is therefore to make some remarks on the qualities 
of iron as at present used in England, from a manufacturer's 
point of view, that this paper is written; and if for this reason 
engineering is spoken of, not only as a science, but asa trade, it 
may be pardoned if what is the custom at these meetings is thus 
in some degree overstepped. 

In glancing for a moment at the history of iron-making in 
this country, certain fs are found that it existed at the time, 
or even before the time, of the Romans invading England. It 
was, however, almost entirely in the southern part of the king- 
dom that this work was carried on, and it is in Sussex, Kent, 
and Gloucestershire that the most distinct traces are found. At 
the Norman Conquest the first-named county had almost a 
monopoly of the supply, and even at the beginning of the pre- 
sent century one furnace still existed in Sussex at a place called 
Dallington. It is curious to note that the same reasons decided 
on the locality for iron-making then us now, é.e., the close con- 
tiguity of the ironstone with the necessary fuel, then, of course, 
wood or charcoal ; and as the quantity required was very great, 
it is probable tat to this cause is owed the rapid destruction of 
the enormous forests that once covered the southern counties. 
In the Forest of Dean, in Gloucestershire, for many generations 
in later times, the ironstone cinder that had been discovered on 
the site of the old furnaces furnished ample material for the 
| pomnees of good pig iron. But with the continued and waste- 

ul consumption of wood for fuel, and the consequent expense, 

iron-making languished instead of increased, and, incredible as 
it may now appear to those who see such boundless stores of 
mineral wealth, England only a hundred years ago was import- 
ing iron from North America at the rate of 4000 tons a year. 
It was in the beginning of the seventeenth century that Lord 
Dudley first attempted to use coal in his Staffordshire furnaces ; 
but other manufacturers seem to have had little faith in the 
new fuel, for not till a century later was it adopted to any con- 
siderable extent, and this first occurred at the well-known fur- 
naces of Coalbrookdale, in Shropshire. With the inventions of 
James Watt, and the general adoption of the improved steam 
engine for mining and all manufactures, iron-making received 
the final impetus that has continued to the present day, and 
which has given the staple and continuous supply of iron for 
every want and for every conceivable variety of upplication. 

That good iron has always been made in England can hardly 
be doubted, and the finely finished armour and the elaborately 
wrought gates of the old days could only have been made from 
well worked irom. The revival of he iron trade may be said to 
have commenced about a hundred years ago, and it has since 
then been marked by two great everts, which have probably had 


greater and more permanent effect on the ag one bs this | strength of iron, which may be much above or below what is 


country than anything since the invention of the steam-engine. 
The first of these was the invention of puddling by Cort in 


1783, and the other the successful adoption of the hot blast in | Of those in which any test is specitied, there will be something 
smelting by Neilson in 1829. For some time after the latter | to say presently, but generally there is a pe gm hrase 
process came into operation, the iron produced by it, though | about “ sound clean castings, free from all air-holes an 

more plentiful and cheaper, was manifestly inferior to the cold- | defects ;” or, again, sometimes castings are to be of “ good grey 


blast iron. Still it saved to the country thousands of tons of what, 


but for it, would have been, as heretofore, thrown aside as worth- | cation to another so often that they become quite a tradition to 
less cinder; and although much prejudice has existed and still | all concerned. What is the result? The specification goes 
exists against the quality of hot-blast iron, yet now, by increased | forth to the iron-founders and contractors, and tenders are re- 
skill and attention in the manufacture, its inferiority in general | quested. Now, the inner workings of a contractor's mind, 


ualities and strengths of various irons have been made by Mr. 
airbairn, and although all engineers cannot perhaps agree with 
him in his deductions and in his theories for the application of 
his material, still his experiments are, as ascertained facts, most 
useful to all, and are generally acknowledged to represent truly 
what they profess to do. ‘Taking these, then, first, it will be 
found that Mr. Fairbairn used for his tests of cast-iron bars 1 in. 
square, which he treated as girders 4 ft. 6 in. between their bear- 
ings; and with the load applied in the centre, the amount of 
breaking weight and the deflection under this transverse strain 
gave as fairly as possible the comparative strength and tough- 
ness of the different kinds. Having by this process tried up- 
wards of fifty different samples of English, Scotch, and Welsh 
irons, he found that the breaking weight varied from 581 to 
357 Ib., and the deflection from 2.224 to 1.09. The average 
breaking weight here is 450 lb.; but taking from his list of irons 
the very bad ones, Fairbairn gives as a fair average 471 Ib., and 
as the mean deflection 1.675 in. This confirmed the then ascer- 
tained and now acknowledged rule, that the breaking weight of 
a rectangular bar increases as the square of its depth, and he 
gives as his formula for calculating the ultimate strength of 
such bars of any size: 

b=breadth in inches, 

d=depth in inches, 

j=distance between supports in feet, 

S=constant 471 (average) ; 

but S may be of course varied according to the quality of iron. 


4.5 bd? XS _ breaking weight. 


P Pat in slightly different ways, all the formulz for this purpose 
are of the same character. Fairbairn’s is adapted to the special 
length of bearing he used in hisexperiments. Molesworth takes 
eaiber a lower estimate of the strength of cast iron, and gives as 
his formula: 
b=breadth in inches, 
d=depth in inches, 
s=distance between bearings, in feet, 
W=breaking weight, in ewt., 

= 18, 


w=? xk, 
3 


which corresponds with 448 lb. on Fairbairn bar. There are 
many other formnls# used, but as they follow the rule that the 
elie weight of the bar is as the square of the depth, the 


in calculating the strength of any bar some given quality of 
iron must be assumed. It may be mentioned that a bar 1 in. 
square is not the best for making tests, as the size is so small 
that the slightest flaw tells to a large extent. Bars 1 in. wide 
and 2 in. deep are now generally used. However, taking Fair- 
bairn’s for the present purpose, there is now a convenient stan- 
dard, by which may be measured the quality of iron for most 
purposes, most, not all, because there are special cases where 
great softness or intense hardness is desired, and they would 
not be represented fairly in the “‘ girder” test now spoken of. 
In this paper, in comparing different qualities, numbers will be 
given, by which will be meant values of Mr. Fairbairn's S. 
Having thus enumerated (fairly, it is hoped) the data which 
may be worked from it is now to be seen how these are generally 
used at the present time, what are the standards of excellence 
exacted by engineers, and how far they are really enforced ; 
and this leads to the principal propositions now offered, i.e. : 

1st. That there are seldom any standards of excellence held 


Up; 
2nd. That standards when given are too low ; 
3rd. That when given they are often‘not duly exacted. 
And first and principally with cast iron. The results of Fair- 
bairn’s tests have been seen; but it must be noted that as he 
was trying the different and proportionate value of the various 
brands of iron, each bar was necessarily made from one kind of 
pig. Now most present are aware of the fact that no one iron, 
however good and strong, is equal to what may be obtained by 
judicious mixtures; and, moreover, though this is hardly a 
corollary of the foregoing, average mixtures as generally used 
are superior to average irons taken alone. Twenty years ago 
Fairbairn stated this before a parliamentary committee ; that is 
to say, every ironfounder, having his own a of mix- 
ing (which he often hugs as a great secret), will generally 
have two or three kinds of iron in his yard, and mixes them to 
his liking. In London there is an advantage not obtained by 
country founders, in the large quantity of scrap that is to be 
bought, and which forms a large ingredient in the iron used 
here, the only drawback being—and this is important sometimes 
—that no certain knowledge can be obtained of what quality 
is being melted. But the great bulk of cast-iron work made in 
England comes from the Midland Counties and the North, where 
great and many are the varieties known to the initiated. Some 
are far superior to the standards as yet mentioned, and very 
many are vastly inferior. And now let it be seen what engi- 
neers require. Well, generally they are most obliging, and re- 
quire nothing in particular. Remember, cast iron only is being 
now spoken of. ‘The only Government department that meddles 
in these matters is the Board of Trade; and among the regula- 
tions for railway construction it is demanded that in all cast- 
iron bridges there shall be a strength capable of sustaining three 
times the d@id load and five times the moving load. But this, 
of course, leaves the design entirely to the engineer; and the 
Government inspector, in examining the drawings, doubtless 
bases his calculations on some theory or formula as to the 


actually used. 
In what proportion of work is any strain mentionedat all ? 


other 


iron ;” and these oracular conditions are copied from one specifi- 


while he is preparing his estimate, would be an interesting meta- 


only difference between them is the value of the “ constant,” as | , 


the marvellously low ones, and how can they be carried out? 
Can the mystery be solved? There is a great difference be- 
tween the prices quoted if a large number are competing—an 
extremely large and surprising difference—and the lowest offer, 
if from a respectable firm is accepted. Now of the many 
different iron-men, three may be mentioned—the one who makes 
his own pig iron, an ironmaster, the founder who buys his pigs 
cheap, and the founder who buys his pigs good. In these days 
of free trade it is quite fair that the lowest bidder should suc- 
ceed. Perhaps he is clever. and can manage his works econo- 
mically; then he is entitled to the result of his cleverness, 
Maybe he is a man contented with small profits; then by all 
means let him be employed in preference to the greedy man, 
but let it be known surely, at any rate, that he is giving what is 
wanted. Now, the man who makes his own iron will naturally 
use his own pigs in preference to buying elsewhere, and, as 
seen already, no single iron, being as good as a mixture, his 
castings are presumably inferior, and though this aloue may not 
be to a great extent, let it be remembered that there is an im- 
mense difference in the quality of ironstone; and not only may 
a single kind be used, but a single kind of poor quality. More- 
over, he may, if the form of casting will allow it—and it some- 
times does—run his metal direct from his smelting furnace into 
the mould, and this is manifestly inferior to iron recast in the 
usual way. The second man spoken of buys his iron, and 
chooses his market. It would be out of place here to name any 
special sort of iron, but all who know anything of the trade are 
aware that certain brands are cheap, decidedly cheap, varying 
from 10s. to 25s. per ton below the best prices. Now, these 
will produce castings of good appearance (this is a matter of 
moulding), but, as far as strength goes, they are notably 
deficient, and in some cases almost rotten, and the average of 
them would probabiy break at 350 lb. of dead weight, and most 
easily with a sudden shock. A rude test of pigs is to break 
them with a hammer, and it will be found that the inferior iron 
just mentioned will fly to pieces with a stroke or two froma 
small sledge, while the ordinary hammer necessary for the 
foundry-man is a heavy one of 201b. weight. It will probably 
be allowed that, if the foregoing facts are correct, these irons 
are not what any engineers present would like to employ in any 
constructions with which they may be concerned. 1t may per- 
haps be said to those who doubt, “ where ignorance is bliss, ’tis 
folly to be wise ;” for the irons are in the market, and are used 
for foundry purposes every day, and this is ever likely to be so, 
while in the rage for competition cheapness is the one and only 


“But, it may be said, engineers do impose tests, ‘‘ and do insist 
on them.” These cases are most noteworthy exceptions to the 
general rule, and are worthy of imitation. Only in very large 
and important works is this done, and it may safely be affirmed 
that not in more than one case out of twenty is any test of 
breaking strain actually carried into effect with cast iron. But 
it may be said again, “‘ This is not necessary ; we always keep on 
the safe side in our calculation.” This is most prudent, and it 
is hoped all do so; but surely in the present day it is too rough 
a rule with which to be satistied. An engineer designs a girder 
to carry 20 tons, and by Fairbairn’s formula calculates it would 
take 80 tons to break it. Really it would break at 60. ‘The 
engineer is certainly safe, but he has a margin of 3 to 1, instead 
of 4 to 1, and if any sudden strain, shock or blow fall on his 
girder, it is less able to resist it. But it has followed 
in due course: the girders were made 10 per cent. too cheap, 
and they are 20 per cent. too weak, which is a very poor economy 
indeed. But the engineers who give and enforce tests, what of 
their practice? They make their designs and dimensions from 
certain data, and most properly see that these are true in 
practice. It has been seen that Fairbairn gives 471 as an 
average. The most eminent engineers generally take a scale of 
from 470 to 490. In a recent specification of Mr. Dempsey’s, 
he gives as his test of quality a bar 3 ft. between bearings, 1 in. 
broad, and 2 in. deep, and this is to bear 26 cwt. in the centre 
without breaking. This taken by the standard thus, 


4.5 x1X2?xX486_ _9916 Ib, (26.05 ewts.), 


3 
gives 486 as expressing the quality required, as the bar with it 
Just survives the 26 ewt. as demanded by the specification. In the 
specification for the New Midland Railway terminus, Mr. Barlow 
gives as their gauge of strength a bar | in. wide, 2 in. deep, and 
4 ft. 6 in. between bearings, to carry 1800 1b. without breaking. 
This again gives RS 2 

4:5x1%2" x450_ 1899, 

vo 


or astrain of of only 450. ‘This, however, was only for columns 
where cast iron is in its best form, and the test would serve to 
keep out iron that was quite unfit. Upto the present year no 
strain has been given exceeding 500 1b., so far as the writer can 
ascertain. 

This point is now arrived at. Fairbairn’s experiments with 
single specimens of pig iron have been ;quoted, and have been 
taken here as representing the average iron in the country. 
Molesworth’s formula has been given rather below Fairbairn’s 
in quality, but one which is probably used as much as any, 
especially by those who take all their data from books. It 
has been shown, also, how the first engineers use very nearly 
the same figures, and only just overstep the bare average of 
quality that can be obtained. It has been seen how necessary 
even these tests are to keep out the very inferior iron that Is 
generally used with impunity in the great majority of cases 
where no tests are exacted. The different qualities have been 
identified by figures which range from 350 to 490; and taking 
471 as the medium, it will be seen that although 471 was 
the fair average yet of the irons used, the bad ones go much 
further below the standard than the good ones go above It, 
thus showing that there is a tendency for poor qualities to 
be supplied where there is no supervision. 

(To be continued.) 








Procress or SuErF1KLp.—The population of Sheffield and 
the adjacent townships and the adjacent townships stood in 
1821 at 65,275. In 1831 it had increased to 91,702; in 1841, 
to 110,891; in 1851, to 135,807 ; and in 1861, to 180,165. 








strength and quality to cold blast is only about 3 per cent. 


The most careful and elaborate experiments on the different | physical study. 





ere do the marvellous tenders originate— 








1865, it had further expanded to 207,261. 
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ments, and the cutwaters of the piers are simply constructed 
of picked rubble, and the voussoirs are of rustic-faced work. 
In order, however, to improve the appearance of the eleva- 
tion, the small stones of which the voussoirs are really com- 
posed are cut so as to give the appearance of locks ; 
and the same effect is also obtained in the case of the corner- 
stones of the piers. The employment of small materials in 
this way tly facilitated the handling and laying of the 
stones, and also reduced the cost of the work. 

The haunches of the arches are to some sees pteest by 
the formation in each of a pair of small longitudinal vaults 7 ft. 
3in. wide. These vaults have been introduced to reduce the 
amount of filling required between the spandril walls, and 
thus to reduce the thrust to which these latter are subjected. 
The lightening of the structure was not at all necessitated by 
the foundation, as the substrata does not carry a load of 
more than 4 kilogrammes per square centimetre, or about 
8175 lb. per square foot. 

The plinth of the bridge rests upon square dentils, and 
carries a parapet consisting partially of pierced work,’ 
design of this parapet, which is simple and elegant, will be 
seen from the engravings. 

Materials employed.—The footings and the piers, upito the 
level of low water, are constructed of cut stone and granite 
from the quarry of Bécon; the corner stones of the abut- 
ments, the eutwaters, and the voussoirs on the face of the 
arches are of limestone from Pernay, near Saint-Mars; the 
remaining voussoirs, and the face-work of the abutments be- 
tween the corner stones are of rustic-faced stones from the 
same quarry ; the rubble-work, employed for the interior, is of 
the schist ‘of the neighbourhood; whilst the plinths and 
narapets are of oolitic limestone from Chauvigny, near 

‘oitiers. 
The lime was obtained from the kilns of Paviers and Doué, 


and, for the greater part of the masonry, the mortar was | P 


simply composed of 6 parts of powdered lime and 9 parts of 
per the same as for the béton of the foundations. Some- 
times, however, to accelerate the setting of the mortar in the 
upper parts of the arches constructed during the bad season, 
there was substituted for one part of lime an equal quantit 
of Portland cement, this mortar being thus composed of 
part of cement, 4 parts of lime, and 9 parts of sand. This 
mixture was found to give very satisfactory results. 

Centres.—The centres were fixed so that each rested i 
five points of support, two of these points being formed by 
the footings of the piers, and the three others by rows of piles, 
a double row of piles being driven in the centre of each open- 
ing. ‘the wood employed in the construction of the centres 
of each arch amounted to 859 cubic feet for the lagging- 
boards, &., and 6099 cubic feet for the main Gumsnest, 
making 6958 cubie feet in all. Nine centres were constructed 
for nine arches out of the sixteen, and these centres were used 
over again for the other arches. The cost of each of the nine 
centres averaged 6204. 

These centres were found to answer their purpose well ; 
their deflection at the centre during the construction of the 
arches averaged 1.57 in. The settlement of the arches, after 
the centres were struck, averaged 1.96 in. 

Time occupied in the Execution of the Work.—The work 
was contracted for on the 24th of April, 1863, and in the 
course of the remainder of that year the foundations of the 
abutments on the right-hand bank and those of the seven 
first piers were constructed. In the course of 1864 the foun- 
dations were completed, and eleven of the arches constructed, 
whilst in 1866 the last six arches were built, and the work 
finished. The time occupied in the construction of the 
bridge was thus about thirty months. 

Cost.—A summary of the cost of construction of the bridge 
is given in the following table : 
Actual Cost. 
Total. Per foot 


Nature of the Work. tng 

£ 
Foundations ... eee pen ee ew. 32,896 16.7 
Masonry below the plinths... eo «= oves«SO,716 16.6 
Plinths and parapets eve eee o- 5,668 28 
Centres ene eve os eve o. 8,096 4.1 
Miscellaneous eee eee «. 6,064 3.2 





Total... ee ove ee £85,440 £43.3 

The superficial area of the elevation comprised between 
the extremities of the abutments, the water-level, and the 
level of the rails is 76,396 square feet, and the cost per square 
foot of elevation has thus been about 1/. 2s. 6d. 

The work was planned and executed under the general 
direction of M. Didion, Inspector-General of Ponts et Chaus- 
sées, and general representative of the administrative council 
of the Paris and Orleans Railway Company; and of M. 
Morandiére, Engineer-in-chief of Ponts-et-Chaussées, and 
director of the new works on the western section of the com- 
pany’s lines. 

The engineers in charge of the work were M. Croizette 
Desnoyers, Rnginesr-in-ehiol of Ponts et Chaussées and chief 
engineer of the company’s lines in Bretagne and Vendée ; 
M. Moreau, Engineer of Ponts et Chaussées, and the =~ 
neer of the company, who prepared the plans; and M. 
Dubreil, Engineer of Ponts et Chausées, who had actually 
charge of the works. . 

The chief of that section of the Paris and Orleans Company's 
lines upon which the bridge is situated was M. Violet, Con- 
ducteur of Ponts et Chaussées ; and, finally, the contractor for 
the work was M. Perrichont. 

The railway bridge of Chalonnes, which we have described, 
is represented at the Paris Exhibition by a model and by a 
drawing of its details, this model and drawing being exhi- 
bited by the Department of Publie Works of France. 








Rarwway Enterprise iw Honoary.—M. Langrand Du- 
monceau, a Belgian financier of some eminence, has brought 
forward a scheme for an Austro-Hungarian Railway,—from 
Kaschau to Oderberg, with a branch trom Abos to Eperies. 
The length of the tines to be carried out is 228 miles. 
Belgium will no doubt supply the rails and plant required. 











THE STEAMSHIP “ AUSTRALIAN.” 
Tue fine steamship Australian, another addition to the 
“ Paeities hi 







West India and p Company’s fleet, recently 
built at Wi » Pill, Spence, and Co., 
sailed from 5th inst. on her first voyage to 
the West * ‘earge and a full comple- 
ment of) pi y her sports of destination being Port-au- 
Prince, Vers Cruz, and Tampico. 

Th of the’Australian are 324 ft. 6 in. long by 


* Jim beam, and 28 'f Bin, d 
39 ft. a 6 in. , Tegistering gross 
2498 was, She is brig-ri but without any bowsprit, 
having oe stem, the plan usually adopted by her 
owners.’ vessel has beén ‘built under the inspection of 
Lloyd’s surveyor from the company’s specifications, and under 
the superintendence of Captain Tweedie ; great care has been 
taken to insure strength, and at the same time to obtain 
buoyancy, steel having been largely introduced into )the 
upper fastenings. A deck-house is carried fore and aft amid- 
ships, in the centre of which is the saloon, very neatly 
decorated and panelled with inlaid woods. Abaft this there 
are firstdtlass state-rooms for 62 passengers, which are 
particularly light, well ventilated, and unusually large. 

The engines, constructed by Messrs. Blair and Co., limited, 
of Stockton-on-Tees, and designed by M. George Y. Blair, 
their managing director, have inverted cylinders, direct- 
acting, 58 in. diameter and 4 ft. stroke. They are fitted with 
surface-condensers, cantniving te large surface of 3600 square 
et, and are algo made to work with the common jet injection, 
if required. 

The vacuum maintained is 27in. The pair of engines has 
only one air-pump and one circulating pump, each 30 in. 
diameter, 2ft. 8 in, stroke, of which the parts are dupli- 
cate. When workir 
ump becomes an air-pump. The stroke of the pump is 
not observable om the di ge of the circulating water, 
which is ‘a continuous steady flow, and is not greater than 
the amount of water from the discharge-pipe of an ordinary 
jet-condensing engine. 

The water is discharged through the tubes of the surface- 
condenser, 

The crank-shaft is 13 in. diameter at journals, and is in 
two pieces, with bolted flanges in the centre, made so as to be 
interchangeable in case of accident to the after crank. 

We draw attention to the length of stroke of these engines 
4 ft.; this is believed to be the longest stroke in any screw- 
engines of pear. this size. The two engines, made by Messrs. 
Napier, for the French Transatlantic Company, had the same 
stroke, but for 84 in. cylinders. 

Economy is sought to be obtained by working expansively 
by oy valves, cutting off at from 6 in. to 24 in., which, 
together with a high speed of piston, and working with 
steam of 30 Ib.) pressure, gives the advantages of com- 
pound engines. .The propeller is four-bladed, with very 
narrow surfaces, only 2 ft. 8 in. in broadest , diameter 
17 -" and pitch 26 ft, causing little or no vibration to the 
vessel, 

On the trial-trip the engines averaged from forty-seven 
to fifty revelutions, and gave a speed of twelve and a half 
knots to the.vessel, The starting-gear is fitted with a steam- 
cylinder, and is ~~ under the control of one person. She 
is also — with Weir's marine governor. The boilers, 
four in number, with three furnaces each, 3 ft. 1 in. width of 
grate, bars in one length, 6 ft. long, east in pairs, giving an 
abundant supply of steam, ate constructed to work with 
steam of 30lb. pressure, which is well dried in a separate 
steam-chest, and there is an entire absence of priming. 

The feed-water is heated by the exhaust steam. 

Tubes of boilers are 7 ft. by 3}in. outside; there are seventy 
to each furnace, and eombustion chambers. 

The arrangements for the machinery-were carried out 
most successfully by Mr. William C. Lang, the company’s 
superintendent engineer. The aim kept in view in the con- 
struction of the engines has been simplicity and fewness of 
parts, combined with more than ordinary strength. 

Every care has been taken to guard against contingencies, 
viz., the engine-room is separated from: the stoke-hole by a 
= bulkhead, thus avoiding the risk of this large 
space filling altogether with water, and, in addition to large 
engine and donkey-pumps, which draw through cogegible 
mud-boxes and cocks all in sight and above the floors, 
there are four 8 in. ship-pumps, attached to the steam- 
winches—the method adopted in all this company’s steamers. 

There is also a means provided for letting steam into any 
of the holds either for extinguishing fire or for clearing the 
bilge-pipes. 

e consumption is about 30 tons of Welsh coal per day. 
This is an estimate based upon the performance of her sister 
ship, the Columbian, and on the result of a four days’ trial trip 
from Hartlepool to the Mersey. On this copsumption the 
speed of the vessel will be ten knots per hour on the average 
of the whole voyage. 





From tHe Norts.—Messrs. Wigham Rivhardson and Co. 
have completed a large order for iron buoys, for the London 
Trinity House, and they are completing a powerful tug for the 
Commissioners of Northern Lights. Messrs. C. Mitchell and 
Co. have completed a steamer of 1000 tons, named the Capella, 
which will trade with passengers and goods between London 
and Hamburg. Messrs. Hepple have contracted with the River 
Tyne Commissioners to build a new floating ferry for Shields. 

_Dearu or StGNor Bonevit.—The death is, announced of 
Signor Bonelli, ex-director of telegraphs in Piedmont. Signor 
Bonelli was a most active promoter of telegraphic communication 
in Italy, and he was known abroad by various distoveries in the 
science of telegraphy. . 

AusTRALIAN GOLD.—The value of the Australian gold im- 
ported, to August 3lst this year, was 3,277,6182. For the 
whole of 1866 the corresponding total was 6,889,674/.; for the 
whole of 1865, 5,051,1702. ; for the whole of 1864, 2,656,971L. ; 
on of 1863, 5,995,3682.; for the*whole of 1862, 
6,704,7532; for the whole of 186 $31,2252; and for 
whole of 1860, 6,719,002. a / ae 


as a jet-condenser, the circulating } 





MR. JOHN A. ROEBLING. 

Jouy, A. Rozsuine, the engineer, whose portrait we 
published in our last number, was born on the 12th 
of June, 1806, in the city of Miihlhausen, in Thiiringia, 
Prussia, After the usual academical education, he 
visited the Royal\Polytechnic School at Berlin, re- 
ceiving the degree of Civil mnginees upon the com- 
pletion. of his studies; this obliged him to remain 
three. years in the service of the state, most of the 
time being spent in the superintendence of public 
works in Westphalia. 

Emigrating to the United States in 1831, he settled 
in the neighbourhood of Pittsburgh, in Western Pen- 
eytvenia, almost the frontier region of the far west at 
that time, purchased a tract of wild lands, and devoted 
himself for several years to reclaiming it and building 
up a small country town, The life of a farmer proving 
rather monotonous to one educated for an engineer, he 
embraced the first opportunity which offered to enter 
again upon the pursuits of his profession. 

Extensive canal and slack-water improvements were 
then in progress in most of the States of the Union, 
and he obtained his first situation in America as as- 
sistant-engineer on the slack-water navigation of the 
Beaver river, a tributary of the Ohio ; this was followed 
by an engagement on the Sandy and Beaver Canal, a 
work intended to connect the waters of Lake Erie with 
the Ohio river, but never completed, both from lack 
of means and from the opposing influence of the 
rising era of railways. ‘The last employment on works 
of this kind was on the Upper Alleghany river, where 
he located a feeder for the Pennsylvania State Canal. 
The time had now passed by for building canals, and rail- 
ways were the order of the day. Entering the service 
of the State of Pennsylvania, he was employed for three 
years in surveying and locating three lines of railway 
across the Alleghany mountains, from Harrisburgh to 
Pittsburgh, the road being ultimately built by the 
Pennsylvania Central Railway Company, not a state en- 
terprise. 

A short period of rest from public works was de- 
voted to commencing the manufacture of wire rope, a 
business in which he was the pioneer in America, and 
occupies the first place to this day. The introduction 
of these ropes on the inclined planes of the old portage 
railroad, on which the canal boats of the Pennsylvania 
State Canal were transported across the Alleghany 
mountain-range, was attended by the usual opposition 
incident to the introduction of anything new, and 
necessitated the rebuilding of the machinery by him on 
a style adopted to wire rope. 

It was in this mannfacture that the necessary ex- 
perience was gained in regard to the nature and “allies 
of wire, and the practical application and handling of 
the material, an experience soon to be brought into 
play in the construction of the first suspension aque- 
duct in the United States. 

The general idea of suspension bridges had been a 
favourite one with him ever since the college days, 
when it formed the subject of the graduating thesis ; 
a suitable opportunity was merely wanting to carry 
them out in reality. 

This was offered in the year 1844 at Pittsburgh. 
The wooden aqueduct of the Pennsylvania Canal, across 
the Alleghany river, having become so unsafe as to 
require its removal andthe erection of a new structure 
on the old piers, the time being limited to nine months, 
including the winter season of 1844-45. The work 
was let by contract to thelowest bidder, who proved 
to be Mr. Roebling. It was carried to a successful 
completion by him within the time specified, and opened 
to commerce in May, 1845. 

This aqueduct comprised seven spans of 162 ft. 
each, consisting of a wooden trunk to hold the water, 
and supported by a continuous wire cable on each side, 
of 7 in. diameter. 

A rigorous winter and an unusually rapid river 
added greatly to the difficulties to be overcome, 
heightened as they were by the entire novelty of the 
method of construction, and by the unavoidable im- 
perfections of hitherto untried cable machinery, in- 
tended for the first time to make a large cable in the 
place in the-place it was to occupy permanently. 

One satis ope! phase, however, in the history of 
that work, and indeed of a subsequent one also, was 
the practical refutation its success afforded to the 
numerous attacks of the engineering profession of 
that day, who scouted at the bare idea of a suspension 
aqueduct, and predicted its downfall as soon as the 
water was let into it. 

Following the building, of the aqueduct came the 
erection of the Monongahela Suspension Bridge at 
Pittsburgh, on the piers of the old wooden bridge 
destroyed by the great fire of 1844; it connects that 
city with the borough of Sligo, and consists of eight 
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spans of 188 ft. each, supported by two 4} in. cables, !ing two side-walks, 10 ft. wide. The framework of 


which in this instance were made on land separately for 
each span, and then hoisted in place from flatboats. 
In this bridge the pendulum principle was applied to 
counterbalance adjoining spans under the action of 
unequal loads. 

In 1848, Mr. Roebling undertook the construction 
of a series of four suspension aqueducts on the line of 
the Delaware and Hudson Canal, connecting the 
anthracite coal regions of Pennsylvania with the tide- 
water of the Hudson river; they were all completed 
in the course of two years, as follows : 

Lackawaxen aqueduct, 2 spans of 114ft.each, & two7 in. cables 
Lares ” ” yt ” ” 83 ” 

igh Falls ” ” D ’ ”» 9 
Oe ik ” 1 ” ito * . 93 ” ” 
They are all essentially permanent works, as merely 
the woodwork of the trunk requires occasional re- 
newal. 

During this period Mr. Roebling removed from the 
west, establishing his works and his residence at 
Trenton, in the state of New Jersey. 

Public attention had for some time past been 
directed to the problem of connecting the New York 
Central and Great Western Railway of Canada by 
bridging the chasm of the Niagara river, a problem 
which, from the nature of the locality, admitted of no 
other solution than by a railway suspension bridge. 
A company had been formed several years for that 
purpose, and had selected Mr. Ellet for their engineer. 
Under his superintendence a temporary bridge was 
erected at the site for foot travel and light earriages ; 
this was in use several years, being subsequently 
removed. When, however, the time arrived for com- 
mencing the main work, Mr. Ellet had become involved 
in personal difficulties with the company, and left them. 
Mr. Roebling was then invited’ to make plans and 
estimates for the bridge, and was at the same time ap- 
pointed the engineer. 

For four years, commencing with 1851, the work 
was continued without interruption even during the 
coldest Canada winters, until, in March of 1855, the 
first locomotive and train crossed a railway suspension 
bridge ; and it may be safely said that up to the present 
day it is still the only example of the kind of any 
magnitude. 

It is needless to enter into any details of construction 
here, as the structure is too well known; it will be 
sufficient to state that it has a clear span of 825 ft., is 
supported by four wire cables.of 10 in. diameter each, 
and has two floors, the lower one devoted to vehicles 
and the upper one to the railway trucks; these two 
floors are connected by struts and diagonal tension 
rods, so that the superstructure forms, infact, a con- 
tinuous hollow girder stiff enough to support the 
action of a rolling load, the weight, however, being 
supported by the cables. 

Simultaneous with the progress of the Niagara 
bridge, another railway suspension bridge was com- 
menced by Mr. Roebling, in the state of Kentucky, 
across the Kentucky river, on:the line of the southern 
railroad leading from Cincinnati to Chattanooga. Thé 
gorge of the Kentucky river is both deeper and wider 
than that of the Niagara, requiring'a clear span of no 
less than 1224 ft. ‘The anchorages and stone, towers 
were rapidly completed, and the necessary plates and 
saddles hoisted on the towers; most of the cable wire 
was delivered,,»as also the material. for. the, super- 
structure, the girder principle: adopted hete being 
essentially different from that carried out in the 
Niagara bridge, no floor for'vehicles being required in 
this case, when suddenly the finances of the railway 
company collapsed;,and the: bridge, as well as the 
railway, were abandoned for the time being. At this 
day the massive towers stand like monuments in the 
wilderness, places of pilgrimage from the neighbour- 
ing settlements. 

In the fall of 1856 the foundations of the towers of 
the Ohio bridge, at Cincinnati, were laid ; work was re- 
sumed the next year, and then interrupted for want 
of means. 

With the further history of this now completed 
work, the readers of this journal are familiar, through 
the report which has recently appeared in its pages. 

In the mean time arrangements were made to pro- 
ceed with the erection of still another suspension 
bridge at Pittsburgh, to take the place of the old 
wooden Alleghany bridge, built in 1818, and now no 
longer safe. The removal of the old structure and 
construction of the new permanent work, including 
the building of three new piers and two anchorages, 
required three years from 1858 to 1860 inclusive. 
The total length of this bridge is 1030 ft., divided 
into two spans, of 344 ft. each, and two side spans, of 
171 ft. each. The floor has a width of 40 ft., includ- 


” 





the superstructure is composed essentially of iron 
girders, with a flooring of wood. Ornamental open 
towers of cast iron support the cables, which are 
four in number, two of 7 in. diameter, attached to the 
floor between the side-walks and carriage-way, and 
two of 4in. diameter, attached to the ends of the 
floor-beams; in addition to the cables, there is an 
effective system of stays. 

This bridge being completed, all enterprise was 
stopped for a couple of years by the outbreak of the 
civil war. In 1863, however, operations were re- 
sumed on the work at Cincinnati, and the bridge 
finally finished in 1867. 

As regards the future works of Mr. Roebling, it 
may be mentioned that the reports, plans, and esti- 
mates of the New York and Brooklyn bridge, across 
the East river, have been matured during the present 
year; that with a clear —_ of 1600 ft., besides the 
approaches, it will cost about six millions of dollars, 
and that there is every prospect of enough capital 
being subseribed to enable operations to be com- 
menced this winter. 








SHIPBUILDING YARDS. 


* Tre mechanical plant of a modern iron shipbuilding 
yard comprises machines of a very limited number of 
types. The operations to be performed in building an 
iron ship are virtually confined to bending, punching, 
aud rivetting plates and angle-irons, and accordingly 
the whole plant of an iron shipbuilder consists of a 
repetition and multiplication of punching and shearing 
machines, of plate-bending rolls, and of machines for 
rivetting. There are some accessories, such as drilling 
machines, or plate-planing machines, to the application 
of which the refinement and high finish of the best 
class of work is due; but, even in the most advanced 
shipbuilding yards of the present day, these machines 
play a very fer rma iy part compared with the main 
bulk of the machinery. The punching and shearing 
machine used is the same as that employed by boiler 
makers; but there is, however, an addition made to it 
in the shipbuilding yard which boiler-makers cannot 
use to the same extent. This is the dividing-table, 
for advancing the plate to the machine at regular inter- 
vals, and by equal lengths or distances, so as to pro- 
duce an equal and uniform pitch in each straight row 
of holes, without the necessity of previous marking 
and setting off. The movement of the dividing table 
is self-acting; the table is traversed upon a fixed bed 
by means of a correctly pitched rack advancing by the 
length corresponding to one tooth for each stroke of 
the punching slide. ‘The plates to be punched are 
fixed to the table, and are passed in front of the 
punching-machine with an intermittent movement, 
advancing during the up stroke of the punch, and 
standing still while the punch descends and perforates 
the plate. ach stroke of the punching-machine 
makes one hole, or occasionally, when several punches 
are fitted to the slide, a corresponding number of holes 
are made at each stroke of the machine, A direct- 
acting, punching, and shearing machine has been in- 
yented by Mr. D. Cook, of Glasgow, and is now in use 
in several shipbuilding — This machine has no 
gearing, and is worked by a steam piston acting upon 
a lever which works the eccentric shaft carrying the 
punching slide. The steam cylinder is single-acting, 
and the weight of the piston pulls the punching slide 
back when the steam is allowed to escape from the 
cylinder. Mr. Cook’s machine has the great advan- 
tage of moving only at the instant when the action of 
the punch is required, and standing still during the 
time in which the work is adjusted. For machines 
whieh cannot be worked with a dividing-table, as in 
making curved lines of rivet holes, or holes in irregular 


positions, such a machine is preferable to those of the | P 


common kind worked by gearing. It not only gives 
the workman any required length of time for adjusti 
the work, but it also allows of the stroke of the punc 
being reduced almost. to the thickness of the plate only. 
The punch being always kept close to the plate, it is 
very easy for the workman to piace the latter in the 
precise position in which it is intended to be punched. 
The ordinary punching-machine, on the contrary, which 
gives a continuous and almost uniform movement to 
the punch, must be made so as to give a very long 
stroke to the punch itself, in order-to allow, the work- 
man sufficient time for adjusting before the punch 
comes down upon the work. This time very often is 
too long, but occasionally it may be too short, causing 
the stroke to be missed, or, what is still worse, the 
hole to be inaccurately or improperly placed. Mr. 
Cook’s punching-machine has the merit of avoiding 











all these difficulties, and it also saves much wear and 
tear of gearing, belts, and other a subject to dete- 
rioration in the common punching-machine. For 
bending plates, the well-known threerolls are preeny 
employed; they are usually placed two at the bottom 
and one at the top, between the two lower rolls. There 
are, however, some bending-machines which have two 
rollers placed vertically above each other, and a third 
in an adjustable position behind these two. A modifi- 
cation of these latter machines is used for producing 
sharp bends or corners in plates used for a 
The single roll is in this machine fixed in a movab 
frame, which enables the roll to be raised or lowered 
by means of a pinion gearing into a wheel segment. 
The plate is brought into the proper position between 
the font rolls, which latter are occasionally replaced 
by a simple slotted frame, and this suspended roll is 
then pressed down by means of the wheel segments 
which work the brackets carrying the roll. For bend- 
ing bars and angle irons, a machine is employed similar 
to the machines used for straightening rails. The bars 
are placed upon two fixed props, and pressed down 
between these by a ram moving in a straight line. 
This bending-machine is by preference made horizontal, 
i. e., the ram moves in a horizontal line, which facili- 
tates the handling of the long bars and angles operated 
upon. All this machinery is worked from the shafting 
of a shed generally placed parallel to the river front- 
age, and at a small distance behind the latter. Occa- 
sionally some machines are placed closer to the ships’ 
sides in the open yard, and they are then made so as 
to be self-contained, with their engines attached, re- 
quiring only a steam pipe to be carried to them from 
the boilers. It is very remarkable that hydraulic ma- 
chinery has not been applied to any extent for working 
shipbuilding implements. The whole appearange of a 
shipbuilding yard forces the idea upon the mind of an 
engineer that hydraulic pressure would be the most 
suitable means for transmitting power and effecting 
work. The punching-machines, the shears, and almost 
all bending-machines, have reciprocating movements, 
and require heavy pressures to be exerted upon their 
working parts. The production of all these motions 
by power transmitted through shafting-straps and cog- 
wheels causes an enormous loss of effect, and a very 
considerable wear and tear. In a large yard, more- 
over, the shafting must be carried along a very great 
distance to afford a sufficiency of working space be- 
tween the different machines; the straps are in the 
way of the work as it is being moved about the yard ; 
and sometimes several engines are required to avoid 
excessive lengths of shafting. These again require 
great length of steam pipes, causing a waste of steam. 
All this would be avoided by hydraulic machinery, An 
engine pumping into an accumulator such as 18 em- 
ployed by Sir W. G. Armstrong, for working the cranes 
of large docks or warehouses, would give the necessary 
power; and water pipes carried below ground all over 
the yard would make it possible to start a machine at 
any particular spot, by making a simple connexion with 
the pipe nearest at hand. The machines for punching, 
shearing, and rive; ting, if made on a plan somewhat 
similar to that of Mr. D. Cook, might be worked by 
water pressure with great advantage, and the same 
system would afford great facilities for managing and 
working cranes and other machinery employed in the 
yard. The experience gained in working hydrauli¢ 
cranes shows that there are practically no difficulties 
in the application of this class of machinery, and that 
hydraulic pressure is an efficient, convenient, and re- 
liable mode of transmitting power where it has to be 
distributed over a very large area, and where great 
strains are to be exerted. Up to the present time, 
hydraulic machinery has not been largely adopted by 
iron shipbuilders. The new shipbuilding yards on the 
Clyde are all made according to one type or model, 
with regard to their arrangement and selection of 
lant. Armour-plate bending-machines and some 
hydraulic lifting-jacks are the only machines using 
hydrostatic pressure which have come into favour with 
iron shipbuilders. There can be no doubt, however, 
that at some future time hydraulic machinery will be 
as largely employed ‘in shipbuilding yards as it is at 
present used in, docks and warehouses and in steel 
works; and it will afford similar advantages to ship- 
builders to those which it has given to the steel-makers, 
who have learnt from Mr. Bessemer to apply hydraulic 
pressure to their converters, cranes, cogging-machines, 
rolls, and tyre mills. 
Came * 

tefFKLD.—The iron trade of Sheffield and the district 
contifues somewhat depressed. ‘There is more activity shown 
with regard to steel, both for home use and for export, and 
there is some demand for steel rails. The armour-plate trade 
continues active, and sufficient orders have been received to 
keep the rollers at work until Christmas. 
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Tne iron-built ironclad frigate Wilhelm I., of which we this 
week give illustrations, was designed for the Turkish Govern- 
ment under the name of the “ Fatikh,” but she has since been 
purchased for the Prussian navy. Her principal dimensions 
are as follows: 


ft. in. 
Length, extreme ... ove ose 872 4 
»» between the perpendiculars . 855 10 
» . Of keel for tonnage ... 310 18 
Breadth, extreme ... eos eas 60 0 
a for tounage eee ooo 60 0 
Depth in hold ove eve eve 18 103 
Draught of water forward ... ose 24 6 
oe a aft eos eco 26 6 
Height of port-sill above water-line amidships 10 0 
Burthen in tons, O.M es e. 595832 


The ship was intended to carry thirty-three seven-ton guns, 
twenty-eight of which were placed in a protected battery which 
extends from 42 ft. abaft the fore perpendicular along a length 
of 232 ft. on the main deck; and of the remainder, four were 
placed behind armoured bulkheads on the upper deck, and one 
was protected by an armoured battery at the extreme after end 
of the main re This armament has, however, been modified 
since her purchase by the Prussian Government. The engines 
are of 1150 nominal horse power, and are intended to work up 
to an actual power six times greater, and the estimated speed 
at full power is 143 to 15 knots. The engines, which are of 
the three-cylinder class, are being constructed by Messrs. 
Maudslay, Sons, and Field. The vessel is also to be fully rigged 
and equipped, so as to proceed under sail when required. The 
armour plating on the sides of the battery is 8 in. thick; that 
on the transverse bulkheads at its extremities is 6 in. and 5}in., 
the greater thickness being used where the bulkheads are ex- 
posed to fore and aft fire; and that on the stern, which protects 
the right aft port, is 6 in. thick. The teak backing in all these 
parts is 10in. thick, and there are, in addition, longitudinal 
girders, two thicknesses of skin plating, and vertical frames at 
intervals of 2 ft., which complete the framing of the target 
formed by the ship’s side. The details of these arrangements 
will be described further on. The protection of the hull at the 
water-line is secured by an armour-belt, which rises to the 
height of the main deck on the after side of the battery, and to 
the lower deck on the fore side. The lower edge of armour is at 
a depth of 6ft. 8in. below the water-line amidships, and a 
little less forward; while at the counter it is brought con- 
siderably nearer the surface. The lower strake of plating in 
this belt is 7 in. thick amidships and 5 in. at the extremities, 
but all the other plates are 8in. thick amidships, and taper to 
Gin. at the bow and stern. The backing, &c., in wake of the 
armour-belt are similar to those before alluded to. The out- 
line of the armour plating on the sides of the ship is shown in 
Fig. 1, above. The armoured bulkhead at the fore end of 
the battery runs down to the lower deck; and as the armour- 
belt is there only about 2 ft. above the water-line, the deck is 

rotected from vertical fire by 2in. plating worked on the 

ams, and by teak backing worked between the beams. By 
this arrangement, a considerable weight of armour is saved 
from that which would be required if the bow was plated up to 
the height of the main deck. The upper part of this bulkhead 
is continued up so as to form an armoured bulkhead, which 
protects two guns on the upper deck underneath a short fore- 
castle deck. Each of these guns can be trained at two ports, 
from one of which it can be fired in the line of keel, and from 
the other at an angle of 20° on the aft side of an athwartship 
line. On each side, therefore, these guns command a training 
of 110° from the line of keel. On account of the fore and aft 
fire being obtained, there are no topsides or fittings on the upper 











deck before the bulkhead, the light portable guard rails and 


stanchions shown in Fig. 1 being fitted for convenience and 
safety under ordinary circumstances. The after bulkhead of 
the protected battery is not run up in a similar manner to the 
fore one; but on the upper deck just above the end of the battery 
there is an armoured half-tower on each side, which contains 
one gun that can be fought from two ports. One of these ports 
is on the broadside, and at it the extreme training forward is 
30°. The port on the aft side of each half-tower allows the 
gun to be fired at an angle of 150 with the keel; but in order to 
do this without recessing the side, it is necessary that the tower 
should be built out over the ship’s side about 4ft. On the fore 
side of the half-tower the armour is pierced by look-out holes, 
which allow8 the tower to be used for conning the ship when in 
action. A light bridge is carried across the ship above the 
upper edge of the armoured side, as shown in Fig. 1. From the 
preceding remarks, it will be seen that each gun in the half- 
towers has a training in both ports of 105°, reckoning from 15° 
with the keel. The right-aft fire, which is not obtained by 
these arrangements, is secured by the stern chaser in the pro- 
tected battery on the main deck. The bow is formed and su 
ported so as to allow the ship to be used asa ram, and this, 
combined with the great steering power resulting from the 
adoption of a balanced rudder, would make her formidable in 
this respect. The general arrangements of the rudder are 
similar to those of the Bellerophon, in which ship they have 
stood the test of service with the most satisfactory results. The 
rudder-head is protected by the armour-plating on the stern, 
and arrangements are made for steering the ship during action 
by a wheel placed within the protected battery, just under the 
half-towers. The unprotected parts of the ship’s sides are very 
lightly framed and plated. The space outside the battery on 
the after part of the main deck serves as officers’ quarters; the 
crew live in the battery; and the fittings on the lower deck are 
similar to those of other large frigates. 

This ship is constructed on the bracket-frame system first 
introduced in the Bellerophon, and, like her, has an inner skin 
which extends about two-thirds of the length, and rises to the 
height of the main deck on each side. The vertical part of this 
inside plating forms the wing-passage bulkhead on each side, 
and is stiffened by vertical angle iron bars, so that it forms a 
very strong longitudinal girder which resists the strains on the 
structure caused by the unequal distribution of weight and 
buoyancy, and the ship’s motion in a seaway. Throughout the 
double bottom the framing may be regarded as a combination of 
the longitudinal and transverse systems; and it is in the ar- 
rangements of the latter that the bracket-frame system differs 
from that adopted in the Warrior and other ironclad frigates. 
The longitudinal frames in the Bellerophon and this ship are 
much deeper than the corresponding frames in the Warrior, and 
they are continued right forward to the stern in the latter ships 
instead of stopping at some distance abaft it, as in the Warrior. 
By this means the framing forward has been much simplified, 
end immense strength has been given to the bow in case the 
ship should be employed as a ram. The keel arrangements 
resemble those of the ironclads of the Royal Navy, and are illus- 
trated by the = ctive view of a part of the midship framing 
given in Fig. 2. The flat keel is formed of a double thickness 
of plates, and the vertical keel plate is 54in. deep and #in. 
thick, with double angle irons 6in. x6 in.x1in. on the lower 
edge. The whole of the work in the vertical keel is made 
water-tight, and it thus forms a central longitudinal division to 
the double bottom The stern and stern-post are formed by 
solid forgings which are connected with the keel plates in a most 
efficient manner. As there is a balanced rudder, the after post 
is dispensed with. There are six longitudinal frames on each 
side of the ship, their depths varying from 46 in. to16in. The 
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were longitudinal forms a shelf which receives the lower ed, 
of armour and backing, and is strongly connected with the 
bottom plating and the skin plating behind armour by continu- 
ous angle irons. The other longitudinals are worked on pro- 
jecting strakes of bottom plating, and attached to them by con- 
tinuous angle irons on the outer edges, while their inner edges 
are secured to the inside plating by short angle irons worked 
between the transverse frames. The plates in the longitudinals 
are in one depth, and are worked in the longest procurable 
lengths, the butts being carefully fitted and strapped, and 
similar care is taken to connect the butts of the continuous 
angle irons on the outer edges of the longitudinals. The longi- 
tudinals are twisted so that they stand square to the bottom at 
any transverse section, and care is taken to arrange the bottom 
ge as to prevent the longitudinals crossing any seam, 

he longitudinal frames at the foot of the wing passage bulk- 
heads are made water-tight, and thus form longitudinal 
boundaries to the space covered by the plating on the inside of 
the frames and to the wing-passages. ‘[he compartments thus 
formed in the double bottom are further subdivided by trans- 
verse water-tight frames at intervals of about 20 ft., and each of 
these subdivisions has its own means of access, drainage, &c. 
The three longitudinals out from the keel on each side are not 
made water-tight, but are lightened by having large holes 
2ft.x1 ft. cut in the centre of the spaces between the trans- 
verse frames, except in those spaces where a butt comes. No 
loss of strength is involved in this lightening, as care is taken to 
proportion the holes cut in such a manner as to leave the plates 
as strong at a cross section through the holes as at their weakest 
section. By means of the great depth of the plates in these 
frames, the longitudinal strength of the ship is much greater 
than that of an ordinary vessel, and the double bottom is made 
roomy, and easy of access for repairs, painting, &e. The great 
—_ of the latter arrangement in an iron structure are so 
universally recognised as to need no remark. 

The transverse frames in the double bottom are 4 ft. apart 
and are composed of continuous angle irons on the inner edges, 
which are continued across the keel and scarfed to the frames 
in the wake of the armour, of short frame angle irons 54in. x4 in. 
X's in. worked between the longitudinals to receive the rivets in 
the outside plating, of short angle irons 34 in. x 84 in. x y% in. 
worked on the longitudinals, and of yein. bracket plates con- 
necting all these angle irons. The form of these bracket plates 
is shown in Fig. 2. At intervals of 20 ft. solid plate frames are 
fitted between the longitudinals, and between the inner and 
outer bottoms, and worked water-tight. On these the frame 
angle irons are double, 3} in. x 4 in. x \% in., and are worked staple 
fashion between the longitudinals. In this system of construction 
the transverse strength given by the framing just described, 
and by the transverse bulkheads, is distributed by means o: 
the longitudinals, which are kept from buckling by the bracket 
frames, the latter also serving to secure the rigidity of the 
bottom plating, and prevent the working which is so destructive 
to the fastenings of an iron ship. 

Before and abaft the double Testes the framing is similar to 
that in the double bottom, with the exceptions that the longi- 
tudinal plates are reduced in depth, that the angle irons on their 
inner edges are made continuous, that lightened plate frames 
are used instead of bracket frames, and that the dimensions of 
the frame and continuous transverse angle irons are reduced. 

A special mode of framing is adopted at the stern to resist the 
strains resulting from the action of the screw, and to prevent 
the vibration so commonly experienced in ships with large engine 


power. It consists of a combination of transverse plate frames 


and continuous horizontal flats, the latter extending between 
the stern-post and the aftermost bulkhead, and strongly con- 
necting them. ‘This connexion is rendered stronger a 
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wrought-iron tube, which takes the engineer's shaft-tube, 
being firmly secured to the post and bulkhead, and connected 
with the transverse plate frames by encircling rings of angle 
iron. The whole mass of the framing is thus rendered 
nearly rigid. 

In wake of armour the framing is entirely transveree, and is 
formed of 10 in. x 84 in. x} in. angle irons, with double angle 
irons 3} in. x 34 in. x in. on the outer edge. The spacing of 
these frames is 2ft, and the alternate ones are ended at the 
longitudinals at the foot of the wing-passage bulkheads. Every 
other frame is scarfed to the continuous angle irons before 
alluded to, and thus a transverse connexion is made in the 
framing from gunwale to gunwale, at intervals of 4ft. The 
searfs and butts of the continuous transverse angle irons are 
carefully shifted on adjacent frames. It will be remarked in 
Fig. 2 that lightened plate frames are worked between the 
armour shelf and the longitudinal next below it. These frames 
are 2 ft. apart and fin. thick. By their use, as well as by 
other means, provision is made to meet the vertical strains re- 
sulting from the immense weight of armour on the ship's sides. 

The decks of this ship are very strongly framed and pillared. 
The beams to the upper and lower decks, and to the main deck 
outside the battery, are spaced 4 ft. - but throughout the 
battery they are 2 ft. apart. Under the batteries on the upper 
deck the beams are also worked on every frame, thus having a 
spacing of only 2ft.; but as these batteries are short, there are 
be a few beams spaced so closely. 

he upper deck is completely covered with plating, that over 
the midship battery being 4 in. steel, and that before and abaft 
the battery }in. steel. ‘The main deck is entirely covered with 
din. iron plates. ‘The whole of this plating is worked flush on 
the beams, the edge strips and butt straps being worked on the 
upper surface, and scored up into the wooden deck planking. 
On both the decks the outer edges of the plating are worked 
out to the skin plating, and strongly connected with it. On the 
lower deck a stringer plate is worked on the beam ends, and its 
fore ends are scarfed to the 2 in, plating on the lower deck 
beams forward. At the stern the deck is entirely plated over as 
far forward as the stuffing-box bulkhead, and a water-tight 
compartment is thus formed. The butts of the stringers and deck 
plating are treble chain rivetted, and the edges of the latter 
are single rivetted. 

The outside bottom plating of this ship is worked in the usual 
manner, in alternate sunken and projecting strakes. The edges 
are double and the butts treble chain rivetted. The lower 
strakes are 1 in. thick, and the upper ones gradually decrease 
to Zin. The thickness is also reduced a little towards the 
extremities of the ship. The fore part of the bottom plating 
is doubled for about 40 ft. from the stem, so as to take the wear 
of the cables, &c., and the after ends of the strakes of plating 
are chased into one another, so as to form one fair thickness up 
and down the sides of the stern-post. 

In wake of armour there are two thicknesses of plating, each 
being formed of # in. plates. The inner thickness has treble- 
chain rivetted butt straps, but the butts of the outer thickness 
are without straps, and are double rivetted to the inner thick- 
ness. The edges of both thicknesses are single rivetted, but 
only the outer thickness has edge a Longitudinal girders 
10 in. x 84 in. x 4 in., are worked outside this plating, and are so 
arranged as to have two girders in wake of each strake of armour, 
at about 1 ft. in from the edges of the strake. The widths of 
the strakes of skin plating are also arranged so as to make the 
edge fastenings of the inner thickness work in as fastenings in 
the longitudinal girders. From what precedes, it will be seen 
that the target formed by the ship’s side at the battery is made 
up of the following thicknesses of iron and wood: 8 in. armour, 
10 in, teak Lacking, with two longitudinal girders to every strake 
of armour, two thicknesses of in. plating, the whole being 
backed by 10 in. frames spaced 2 ft. apart. 

The plating on the unprotected parts of the ship is 4 in. thick, 
worked flush with single-rivetted edge strips and treble-rivetted 
butt straps on the inside. ‘The framing to this part of the ship 
is composed of 7 in. xX ye in. plates, with a single angle-iron 
4 in. X 3} in. X in. on the outer edges spaced every 4 ft. along 
the side, directly over the alternate frames behind armour, and 
of angle-irons 4 in. x 84 in. x y4 in. worked intermediate between 
these frames, so as to stiffen the plating. Feet are formed at 
the lower ends of these frames, and they are rivetted to the 
main deck plating abaft the battery and to the lower deck 
plating before it. 

The double bottom previously described gives great safety to 
the ship in case she strikes the ground and has her inner plating 
penetrated, and still further strength and safety are obtained by 
dividing the interior of the ship inte compartments bounded by 
transverse water-tight bulkheads. The plating in these bulk- 
heads is carefully worked, stiffened, and made water-tight, its 
general thickness being 4 in., and the stiffeners being formed of 
4 in. x 3} in. x § in. angle irons placed vertically, 30 in. apart. 
There are nine of these bulkheads in this ship, and they are 
arranged so as to enclose engine and boiler-rooms, maguzines, 
&e., and to bound the double bottom. Within the limits of the 
double bottom these buikheads are always brought on a water- 
tight frame, and partial bulkbeads are fitted in the wing passages 
80 4s to forin continuations of the main transverse bulkheads, 
and complete the water-tight divisions out to the outside plating. 
Outside the double bottom the bulkheads « verlap the transverse 
frames, and are single rivetted to them. The upper edges of the 
bulkheads are connected with the plating on the main deck 
beams by double angle irons. At the boiler space, where the 
transverse strength of the decks is much reduced by the large 
hatchways required for getting in the boilers, the plating of the 
transverse bulkheads is increased in thickness to § in., and there 
are two sets of stiffening bars worked on opposite sides of the 
plating. One of these sets is formed of 3 in. x3} in. x in. 
angie irons placed vertically 4 ft. apart, and the other of T-irons, 
44 in.X 2h in Xdin., placed horizontally, and made to answer as 
horizontal edge strips to the plating. 

Before and abaft the bulkheads which bound the double 
bottom, water-tight flats are worked below the lower deck, and 
serve both as platforms for store-rooms and as horizontal water- 

t divisions to those parts of the hull, thus completing the 
double character of the bottom tthe ship. Water- 


tight trunks, which extend up to the main deck, give admission 


to the spaces below these flats, and at the same time would pr®~ 
vent the water from passing out on to the lower deck in caS® 
these spaces were filled. This is a patented improvement by 
Mr. Charles Lungley, and was adopted, by Mr. Lungley’s per- 
mission, in the Bellerophon, by Mr. Reed, the Chief Constructor. 
In addition to these water-tight divisions of the hull, the shaft 
assage, the passage between engines and boilers, and the bulk- 
Freads of the maguzines, shell and spirit rooms, chain lockers, 





&e., are all made water-tight, and so additional safety is secured. 

Water-tight coors, scuttles, man-holes, &c., are fitted in order 
to give access to and afford communication between the various 
compartments; and a very complete system of drainage, pumps, 
&c., is provided for all parts of the ship. 

The Wilhelm I. is being built by the Thames Ironworks and 
Shipbuilding Company, and corsiderable oe ee has been 
lately made in her construction. She was designed by Mr. E. 
J. Reed, the Chief Constructor of the Navy, by the sanction of 
the late Board of the Admiralty, obtained, by the desire of his 





majesty, of the Sultan (for whom she was originally intended), 
through the intervention of his excellency M. Musurus, the 
Turkish Ambassader in England. 








Pupsry Sream [irEe-ENGine.—The new steam prize fire- 
engine, made by Messrs. Shand, Mason, and Co., of London, 
just purchased by the millowners of the Pudsey district, had a 
day’s trial on Thursday last at several of the mills. ‘To com- 
mence operations, an alarm of fire was given at the place where 
the engine is stationed; the engine was immediately drawn out 
and the fire lighted, and then drawn to the nearest mill, and in 
ten minutes irom the time of alarm the water was playing on 
the assumed conflagration, the steam being got up rather sooner 
during traveliing than when at rest and surrounded by acrowd. 
A single jet of Lin. diameter was thrown over the top of the 
chimney; afterwards two jets were thrown over the top of the 
mill at the same time, one being $in. diameter and the other 
Sin. After playing about an hour the fire was damped up, and 
preparation made for removal to another mill, with steam up 
ready. On arrival at the next mill, in four minutes, one jet was 
playing on the premises. Four mills were visited in this manner, 
with similar results. The orerams pressure of steam was 120 |b. 
per square inch, varying only 5 |b. or 101b.. during the whole 
travel. The water-pressure was 100 1b. per square inch, and at 
this pressure projected the water over all the factories at which 
the engine was tried, The engine is easily drawn by two horses, 
carries ten men, and all hose, apparatus, &c.; is fitted to carry 
coals and water sufficient to keep steam up so as to reach a fire 
at ten miles distance, and be ready for work at once on arrival. 
—Leeds Mercury. 

Sreet Rais.—The Scientific American of a recent date 
contains the following:— The New York and New Haven 
Railway Company are testing the steel rails in a section between 
Port Chester and Greenwich. The president of the road, Hon. 
W. D. Bishop, formerly Commissioner of Patents, is an energe- 
tic, practical man, and we shall look to him for a report on the 
subject which will be conclusive of its practicability. Mr. 
Bishop is the first railway president to adopt the plan of loca- 
ting his office on wheels. His office is a neatly fitted car, and 
his headquarters may be truly said to be anywhere between 
New Haven and New York that his presence is required.” 
From the wording of the above the reader would judge thai the 
practicability of using steel rails had never been gested in this 
country. They have been used here for several years, and are 
found to be economical and practicable just in proportion to the 
quality of the rails. If the New Haven Company has secured 
good steel rails, they will wear well, and no doubt the report 
will so state; but if it has bought some of the cheap steel rails, 
a plenty of which can be found in our market, how shall the 
report be “conclusive”? If the president of the company is to 
be found only on his car somewhere between New York and 
New Haven, we think it will be rather annoying to those who 
have business to do with the executive head of the company. 
Not much of an improvement that.—American Railway Times. 

Tue RopmMan Gun.—The misplaced satire ot the Pall Mall 
Gazette gives way to faint praise of the “ interesting ” results 
and “fine velocity” of the 15-in. gun. Its error regarding 
“racking ” we corrected last week. The Army and Navy 
Gazette has from the first shown the greatest appreciation of the 
gun, and will be glad to see its original impressions (shaken for 
a moment by the misstatements of the Standard) now confirmed. 
ENGINEERING’s brief comment is by far the keenest and most 
scientific paragraph on the subject which has yet appeared in 
England—it is a pity that it did not appear some months xgo. 
The Engineer is in a deeper muddle than ever, as will be seen 
by the fact that, in a question of guns, it goes off to talk about 
what it has “ always said” about British powder. We are not 
aware of anything which prevents “ British powder” or any 
other from being used in the 15-in. gun, and this side issue 
certainly has nothing to do with the subject. The Pall Mall 
Gazette, we may add, which declared lately that “ whatever the 
Army and Navy Journal may say,” the charge of 100 lo. was 
not the proper one for the 15-in. gun, will now probably think 
otherwise. At Fort Monroe they never think, now-a-days, of 
using less, and had fired one gun a hundred times, with a hun- 
dred pounds each time. We understand from respectable autho- 
rity that it is contemplated to raise the charge of the 15-in. gun 
in America from 100 to 120 1b. of powder. This would produce 
upwards of 1600 ft. velocity——Army and Navy Journal (New 
York). 

A 120-rox Sream-HAmMeEr.—Mr. Krupp is about to con- 
struct at his works at Essen a single-acting steam-hammer far 
exceeding in size any now in existence, The designs for this 
hammer—which will have a head weighing 120 tons—have 
already been prepared, and the patterns are now in hand. At 
present the largest hammer at Mr. Krupp’s enormous estab- 
lishment is one with a 50-ton head, falling 9ft. Gin. This isa 
single-acting hammer—the only one, we believe, on the works, 
all the others being couble aciing. The smaller hammers have 
heads varying from: 25 tons (a very respectable size) downwards. 
In addition to these Mr. Krupp has also seme peculiar tilt- 
hammers, constructed some years ago, in use. In these hammers 
a steam-cylinder is placed between the head and fulcrum of the 
hammer, and the piston working jin this eylinder is’ directly 





coupled to the hammer shaft by a connecting-rod. 





THE HYDE PARK LOCOMOTIVE 
WORKS, GLASGOW. 


Ir has been for a long time past considered highly 
desirable to produce interchangeable locomotive en- 
gines, i.e., locomotives the details of which are con- 
structed and fitted with such a a of precision 
that every single element or part of any one engine 
could be exchanged with a corresponding part of any 
other engine made from the same pattern, without 
requiring any readjustment or alteration. Even at 
this present moment, however, it is only in a few of 
our first-class locomotive shops that work is habitually 
carried out with the precision and accuracy necessary 
for obtaining the advantages of this interchangeability 
and a description of the system adopted for attaining 
this end in one of the largest locomotive works of this 
country, the well-known works of Messrs. Neilson and 
Co., in Glasgow, will therefore, we believe, have more 
than ordinary claims to the attention of our readers. 

The Hyde Park Locomotive Works are an esta- 
blishment of comparatively recent date, and they are 
fitted with modern machinery and plant. They cover 
an extensive area on a flat and level piece of ground 
adjoining the North British Railway, and connected 
with it by sidings. At present the works are capable 
of producing over one hundred locomotive engines per 
annum, and the number of hands employed is about 
twelve hundred. The works are laid out in two 
parallel rows of buildings, enclosing an extensive yard, 
the centre of which is occupied by a large shed, placed 
with its centre line at right angles to the position of 
the two rows of buildings. The central building, 
which is divided into two portions by a passage, forms 
a store and controlling-office for all work in progress, 
and a portion of it is appropriated for three boilers, 
which are there most suitably placed for supplying 
steam to the numerous engines distributed in different 
positions throughout the works. The row of work- 
shops on one side of the central store is devoted to 
the first stages of manufacture from the raw materials ; 
it contains the boiler-maker’s and blacksmith’s shop, 
and in a separate tract the pattern-maker’s workshop, 
the coppersmith’s and brassfounder’s shop, and the 
foundry proper. ‘The other parallel row of buildings 
contains the finishing department. The shop shafting 
is arranged in single lengths, running longitudinally 
through each of the bays containing machinery in 
motion, and each length of shafting is driven by a 
separate and independent engine. ‘These engines are 
‘amy outside the buildings, each line of shafting 

eing carried through a bearing in the wall, and having 
a fly-wheel and crank attached to its projecting end. 
By these means each engine is made to work the shalt- 
ing direct, without any intervening gearing, and with- 
out the application of a double crank-shaft. The 
engines have all single cylinders placed vertically, and 
fixed against the walls; they are covered by a small 
projecting roof of sheet iron, and enclosed in a kind 
of box made in two parts, so as to be readily opened 
and closed by the attendant. There are eight engines 
of this kind all placed at the inside or central end wall 
of the corresponding shops, so as to be as close to the 
boiler-house as possible, and to avoid loss of steam 
power through extensive lengths of piping. Every 
single workshop, including even the pattern-maker’s, 
boiler-maker’s, and the grinder’s shop, is provided with 
a large and heavy cast-iron surface-plate, divided all 
over its face, by means of lines drawn across it, into 
equal squares, and every article produced is squared 
and measured upon these plates, and subsequently 
examined in another department upon a similar and 
equally correct plate. ‘To ensure that accuracy which 
will permit of an interchange of parts amongst 
each set of engines, no direct measuring of the work 
with rules or scales can be permitted, and every 
article must be finished to one set of templates 
made once for all from the drawings, or eommney 
even from another set of templates, sent along wit 

the drawings by the railway engineers who order the 
engines. ‘There is at this present moment such a set 
of templates in hand at these works, sent by Mr. 
Richard Eaton, the locomotive superintendent of the 
Great Western Railway of Canada, and which belong 
to a set of new engines, which we expect to illustrate 
very shortly. The original templates are used only 
for making a set of dele templates. The workin, 

templates are mostly of cast iron, They contain eac 

hole to be produced in the article in its proper size 
and position, and these holes serve as guides for the 
crill, which must pass through them in executing its 
work. Similar templates are used in the shaping- 
machine, and for other tools in finishing the work to 
size ; and any required number of pieces are made from 
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one template, without any reference or knowledge re- 
garding the special engine to which these x may be 
ultimately fitted. To insure this still further, a 
double system of numbering and marking the work is 
introduced, one number being the current number of 
locomotives made, the other representing the current 
number of types of locomotives ;' alt’ exigines!'faade 
from the same patterns bearing’ Bsame class iapi- 
ber. In those porfions of the works which make ind 
finish the details, the number. of type is the only. one | 
marked upon the work; and this imeludes “even the | 
boiler-shop, where a number of firebox tube-plates, ' 
or door-plates, or other parts and portions of a boiler! 
would be made ani finished with every rivet-hole or 
bolt-hole, or hole for attaching pipes and other fittings 
in them, without any reference to the ultimate com- 
bination in which the accident will throw the different 
parts together to be finally united into one boilér. 
The individual number of tle engine does not appear 
until the boiler and its attachments have become, so 
far united that its different parts are no longer single 
and detached pieces, and by degrees as other parts of 
the mechanism are added to it in fitting up an engine, 
these latter also receive the mark of thé individual 
engine for which they are selected or destined ; bat 
from the moment this selection has taken place, ‘and 
the current number of the engine is stamped upon 
any part, no further adjustment of its size is per- 
mitted: it has passed out of the hands of the work- 
man who finished it, and out of the shop where any 
inaccuracies could be corrected ; so that it must be a 
verfect fit, or the necessity for rejecting it will show 
itself inevitably in case of any want of precision, 
which, under another-system, could have been reme- 
died by a certain amount of hand-work dotie by the 
fitters in putting the different parts together, and 
which would then form that slight but all important 
distinction between ordinary locomotive construction 
and the manufacture of interchangeable locomotive 
engines. 

Tn following the work through the different shops 
through which it passes in its systematic’ progress of 
manufacture, we commence with ‘the: pattern-maker’s 
and joiner’s shops, placed together in one building, 
and fitted with a set of wood-working machinery, 
mostly made by Messrs. John McDowall and Sons, 
of Joimstone. This is the only shop which has an 
upper story or floor, all other workshops being on the 
level of the ground. The foundry has been added ‘to 
the rest of the works at a later date. It is contrary 
to the usual practice of mechanical engineering works 
in Scotland to make their’ castings on the spot, as the: 
numerous and well-fitted foundries in their neighbour- 
hood generally afford greater facilities and a better 
economy in producing’ the work given out to them 
than can be easily obtained’ in & special foundry: con- 
nected to the engineerin® works. In this instance, 
however, the question of quality of metal employed 
for casting locomotive eylinders has been the principal, 
cause for deviating from’ the general habit, as expe- 
rience has proved that the hardness ‘and strength of 
the metal employed for casfing-these-cylinders. could 
not be sufficiently controlled or rélied upon in a 
foundry which was not exclusively devoted to the 
work of this one establishment. The mixture of metal 
for casting locomotive ¢ylinders at present employed 
at the Hyde Park Works is Pontypool or Blanaervon 
grey pig iron and white forge pigs made in Scotland. 
The metal is always melted twice in the cupola before 
being finally cast. The first melting is run out into 
a small pig-bed in the yard, so as to produce an uniform 
metal first of all, and the pigs so produced are melted 
a second time in the expel for casting the cylinders 
and some other portions of the mechanism, the rest 
being all cast of soft foundry iron run direct from the 
melted Scotch pigs. The cupola is of comparatively 
small size, and can hold only about 2 tons of iron. 
It has been purposely arranged in this manner to 
prevent the founders from charging the common iron 
along with that used for the eylinders, and the present 
practice is to melt this latter metal first and charge 
the cupola with common iron while this is being tapped 
and employed fot its proper purposes only. ‘The 
foundry is fitted with Swing cranes of wrought iron, 
and a small special crane is placed at one end of the 
foundry, where two core-drying stores are situated 
for the use of the’ bopeamouldey!: | The fan is driven 
by a small engine having its own boiler placed within 
the foundry, so as to make the latter self-contained 
and independent of the rest of the works. 

The boiler-maker’s shop consists of three parallel 
bays divided by rows of columns cuyns the roof, and 
supporting the travelling cranes which traverse the 


whole length of this shop. The punching and shear- 





ing machines, four in number, and of varying sizes, 
are placed in one row, the shearing side of one facing 
the punching side of the next machine, with a clear 
space between them sufficiently large for permitting a 
plate, which has» been punched aloug its longitudinal 
seams, to be turned over endways tothe other machine, 
and trimmed at its edges by the shears. The largest 


of these punching’ and shearing’ tiiwthines} one Sof 


Messrs. Yule and Go.’s make, and capable of punch- 
ing plates up to 1} in. in thickness, is used very 
successfully for-eutting the frame+plates of locomotive 
engines. In this operation a ‘square or rectangular 
punch is very Stit¢cessfully eniployed, instedd™of’ the 
ordinary round punches, and the straight lines cuf! out 
by it are much nearer to their-finished state than eduld 
otherwise be tlie case. 
to 20 strokes per minute, and, under the management 
of an exceptionally expert workman, frame-plates are 
cut at that rate with great speed and ageuracy., The 
marks, to which the punching and shearing machines 
work, are all set out by a special set of men;-who 
operate upon the large surface plate placed-at-one end 
of the boiler-shop. ‘The templates, for’ marking*-the 
punched holes, are made of wrdight iroff;"alid lioles 
are drilled into them of the exact size of a cylindrical 
centre punch, whieh is passed through each hole in 
making its mark. These marks!again are-eontrolled 
and corrected by straight lines drawn from the surface 
plate. The boileralates are all planed and squared on 
all their edges, and those parts, which have flanges 
turned up have their edges planed, square after this 
operation. The smoke-box, tube-plate and all other 
‘ner which form the front end of the cylindrical 

arrel are turned and bored so as to’ make=a perfect 
mechanical fit, and it is therefore possible to place any 
special part upon the surface plate, and set the tem- 
plates or scribers against it with perfect certainty and 
complete accuracy. The punching-machine has punches 
with pointed centres, which follow the centre marks 
set out for them, and this is a further assistance to 
accurate punching. The holes, after’ bending and 
joining the plates, actually coincide to such a nicety 
that they would almost reconcile! us to punched boiler 
work, if such a reconciliation were possible upon any 
terms, now that drilled boiler, plates and welded 
longitudinal seams have become, a practical reality. 
The principal part of the work is machine-rivetted, and 
hand-work comes only into use where the machine 
cannot be brought to act upon the rivets. 

The forge or blacksmith’s shop is one of the largest 
in existence anywhere. We expect to give the dimen- 
sions of all these different shops, their arrangement 
and relative position, at a future occasion, as these 
data can be better understood by reference to a re- 
presentation of the ground-plan of the whole works. 
The steam-hammers of larger size are placed in one 
row, each between two furnaces, which carry boilers 
for utilising their waste heat in raising steam for 
these hammers. The several boilers are connected 
with each other so as not to make any one hammer 
dependent upon one furnace only -for its supply of 
steam. The largest of these hammers, which has a 
24 ton head, is of a peculiar construction patented 
by Mr. D. Cook, of Glasgow. It has two cylinders, 
which carry the hammer-head between them, the two 
piston-rods being connected by a cast-iron cross-piece, 
to which the hammer is attached. A more modern 
hammer, and one which is very successful in practice, 
is that patented by Messrs. Neilson Brothers, and 
illustrated in the first volume of ExernzERine, page 
331. There are two of these radial hammers in use 
at these works, and they are particularly suitable for 
the different operations of making the parts of wrought- 
iron wheels. The system of stamping or forging be- 
tween dies is carried out very am in the forge ; but 
no attempt has ever been made'to stamp by hydraulic 
pressure, although Mr. Dubs, who formerly managed 
the works, is one of the first inventors of the hydraulie 
forging-press. All work delivered from the forge to 
the finishing shop passes through the central store, and 
to this are also delivered all the forgings and finished 
articles, such as steel crank-axles, injectors, and 
similar objects which are obtained from other establish- 
ments. 

A very complete system of register and_supervision 
has been introduced in this stove by Mr. Wilson, the 
present principal foreman of these works, which 
enables every one initiated to see at one glance which 
parts of any particular engine have been finished, and 
where any other parts are to be looked for in the 
particular workshops and in their different stages of 
progress. This register includes even the working 
drawings in the hands of the different foremen, and it 
prevents the possibility of these drawings being mis- 
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laid or lost in any one of the numerous shops through 
which they have to pass. The finishin Cosastantns 
contains the usual large number of self-acting tools. 
These machines are so arranged in their succession as 
to reduce’the labour of transporting the work as much 
as possible}’ The machinery for turning and boring 


the wheels,for shrinking on the tyres, and for fixing 


sito their axles is all contained in a limited 
0 set apart for it. The wheels, when fitted to 
their axlesjare turned in their own bearings in a large 
double-wheél lathe by Messrs. Neilson Brothers, 
operating’ pon both wheels at the same time, and with 
four'\eutting tools acting simultaneously upon each 
whe}; | A very ingenious and yseful machine has been 
recently added to this plant. This is the invention of 
‘Mr ‘Reed, one of the partners in the firm of 
Messrs, Neilson and Co., and its application is the 
boring Of the crank pin-holes in the two driving 
wheel#6f'a, locomotive after the latter are fixed to 
thei’ axle. In principle, this machine resembles 
the ‘Amefican quartering machine, illustrated and 
described’ in ENGINEERING some time ago, but Mr. 
Reed?’s mathine is much simpler and Jess costly than 
the latter. We expect to give a complete drawing of 
this thachine very shortly, and we therefore defer its 
description till then. The surface plates and the men 
loyed ‘in using them are of course still more 
numeroas in this department than in any other work- 
shop. Bach piece of work is marked and set out for 
machine tools by men specially trained for this 
nd‘ of 'work, and the workmen at the different 
machines have nothing to do but to adjust their work 
so as'to cut to the lines and points marked out for 
them. ‘This is an imitation of a system carried out 
still further in some Continental locomotive shops. 
At the works of Graffenstaden, for instance, no work- 
man’ is allowed to adjust or set his work upon the 
Pre machine, or to centre it in the lathe, &c., this 
being done by a special set of men who go from 
machine to machine, laying down the work in its pro- 
per position in each machine, and setting it right for 
the attendant, who has nothing to do but to keep his 
machine and tools up to the work as prepared for him 
by.these superior workmen, Division of labour in 
this respect is very beneficial from many points of 
view, and it should be more generally adopted in this 
eouftry. A special portion of the finishing-shop is 
occupied by the department for making the templates. 
This is considered the high school for “ gentlemen 
apprentices’? and other favoured “‘ young hands” in 
the works} and there can be no doubt that the work 
in this department is likely to give a more ready and 
correct insight into the different branches of the work 
than any other special occupation. The work is of 
course not left to these inexperienced hands without 
the strictest control on the part of the expert men 
entrusted with the supervision of the template-making 
department, 
he boilérs and engines in progress of their fitting 
up are placed in two parallel rows, each engine facing 
one of t aahte doors of the building, so that it can be 
drawn out into the yard or painting-shop immediately 
after its heing completed. There are sixteen such 
stands fo ‘engines in one row at the extreme end of 
this fitting-shop, and the parallel row behind this is 


eapable of aecommodating twenty boilers in their stage 
of progress, Each boiler is tested by water-pressure 


within the shop, and, before its beimg placed upon 
wheels, the pressure is maintained for a considerable 
length of tne, so as to give ample opportunity for 


detecting and stopping any leaks. When completely 


fitted, each engine is tried by steam, and ater this it 
is passed t@ the painting-shop, while all bright or 
polished parts are sent to the respective departments 
for being finally “got up” in all their surfaces. 

We have still to notice the grinding-shop, with six 
large stones, in which we understand some of Ransoie’s 
patent grindstones are to be tried very shortly, aud a 
new case-hardening furnace, consisting of two clay 
retorts, such as used by the gasworks, and which are 
employed mstead of the PB st muffles. In‘ the 
coppersmith’s workshop a hydraulic press is used for 
beuding pipes, instead of the primitive drop-weight 
‘very often employed for this process. The dome- 
covers for i y engines are now made of charcoal iron 
produced i Sootland, and this material has a sufficient 
ductility to.tillow of its being bulged out and worked 
cold into Mie distorted shapes required for the pur- 


pose. ied 

The enseible of these large and well-arranged works 
is an interesting and pleasing sight, and well adapted 
to create confidence in the high quality and excellence 
of the work produced with its efficient plant and under 
its well-considered system of management. 
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Near the village of Koorba, some 50 miles from the | specially well ted for making gas, and it is also 
COAL RESOURCES OF INDIA. Nahant. was setiied in the bed of the Hutsoo, : irably pote steamers, locomotives, &c. On 


(Continued from page 828.) 

Tue small but valuable coal-field of Kurhurbali is 
situated to the north of the Barakur river, and about 
80 miles from the Luckieserai station of the East 
Indian Railway. It is very limited in extent, its 
greatest length not exceeding 6} miles, and its breadth 
nowhere being more than 23. The area of coal-yield- 
ing rocks altogether scarcely exceeds 10 square miles. 
Tn this field there are several beds of good coal of con- 
siderable thickness from 8 to 14 ft., and well placed 
for economical a. Much of this coal is also of 
better quality than the ordinary Indian coals, and 
therefore more valuable. Owing to the cost of trans- 

rt, and other causes, the working of this coal-field 
ceased for the time in 1863, but on the completion of 
the chord-line from Raneegunge to Luckieserai this 
smail field will again be opened. 

The Jherria coal-field is extensive, though not ve 
rich. It extends along the valley of the Damood 
river, commencing about 10 miles west of the most 
westerly part of the Ranee field. Its greatest 
length, from east to west, is about 21 miles, and its 
greatest breadth about 9 miles. It is traversed 
throughout all its length, and towards the southern 
limit of its area, by the Damoodah river. The total 
area may be taken as 200 square miles. Its geological 
structure is like the Raneegunge field, but it differs 
from it in the absence of any representatives of the 
overlying Panchet series. 

The Bokaro coal-field commences not more than a 
mile to the west of the extreme westerly extremity of 
the Jherria field. From this it extends along the 
valley of the Damoodah and of the Bokaro rivers. 
It forms a long narrow band of coal-bearing rocks of 
more than 40 miles from east to west, with a breadth 
never exceeding 7} miles. The total area of {the field 
is about 220 square miles. This field is comparatively 
not rich in coal, and much of what does occur is of 
inferior quality, and will be useful only for the ruder 
purposes of brick and lime burning. 

he small detached coal-field of Ramghur occupies 
a triangular space along the valley of the Damoodah. 
It extends from the old town of ghur, where its 
breadth in a north and south direction is not more 
than a few hundred yards for about 12 miles, but at 
the eastern end it has expanded to a breadth of nearly 
6 miles. The total area of the field is not 30 square 
miles. It is much cut up by faults and disturbances, 
presenting however, on the whole, the same general 
type of structure as the other coal-fields of Bengal, a 
series of beds dipping pron! to the south, and cut 
off there by faults, which bring them into contact with 
the gneissose rocks of the vicinity. The beds of coal 
are not numerous, and, for the most part, are of in- 


ferior quality. 

The Hoharo, or Karunpoora, coal-field is of large 
extent, covering a surface of at least 450 square miles. 
Close to, but detached from this field by a narrow belt 
of gneissose rocks, there is another, which may be 
conveniently called the South Karunpoora field; its 
limits occupy about 120 square miles. So far as is 
yet known, these extensive fields are very poor in 
coal, and what does occur is for the most part of in- 
ferior quality. 

Near to a to the north-west of Hazareebagh, 
coal occurs of poor quality, but usable for burning 
brick or lime. 

In Palamow some coal workings were for years 
carried on by the Bengal Coal Company, near the 
village of Rajhera, but they have now been abandoned 
for years. The actual limits of this field have not yet 
been determined. The strata ap to be a good 
deal disturbed and contorted, and the district to be 
poor in coal, and only calculated to be useful for sup- 
plying local demands. 

Not far to the west of the village of Singhpur, the 
colliery of Kotah has for years been known, and has 
yielded a fair amount of coal of quality. <A 
cursory examination of the Singrowlie district proved 
the existence of coal of fair quality in eight or nine 
different localities, extending tee Kotah, on the east, 
to Beryli on the south-west, and spreading over an 
area of about 40 miles in length from east to west, 
= 20 _— in breadth. at A 

very large area, extending along the Upper Sone, 
the Malneniiy, and from ‘hose y Ben to Bok r 
and the vicinity of Ummerkuntuk, has also been 
cursorily examined. The prospects of any large 
amount of coal being available from this district are 
not good. Some thin seams, aety unworkable, 
were noted near the district of Biji h, and also 
near to Sohagpoor, further to the south, and near to 
Anoorpoor. 


so long since as 1840. Coal occurs in the Hutsoo 
near Koorba, in the Beeja Kurra, 25 miles north-east 
of Koorba, and in the Labed, a few miles further on. 
It is said to extend about 200 yards along the bed of 
the former, and about a mile in the latter; coal was 
also found in the Chornai stream, a tributary of the 
Hautsoo. 

There is but little coal in the Talcheer field, and that 
little poor in quality. The total area of the coal-bear- 
ing rocks in the field is not more than 10 square miles. 

Along the southern side of the Nerbudda valley, 
coal rocks ” ar in several places extending from the 
vicinity of rktones for miles down the river course. 
Near Mopani, the Nerbudda Coal and Iron Company 
have their works, which are likely to be heavily taxed 
as soon as the Great Indian Peninsula Railway is 
opened to Jubbulpoor; but hitherto, owing to the 
difficulties of carriage, but little coal has been sent 
away from the mines. The Mopani coal is very much 
of the same general character and quality as the coals 
of the Raneegunge field, in Bengal. 

About 20 miles south-west from Hoshungabad is 
the most westerly point at which coal or the coal- 
yielding rocks have been noticed. From this westward 
to the coast of the Gulf of Cambay, the country has 
been examined in the hope that more favourably 

laced deposits might be discovered, more accessible 
Sous the sea-coast and from Bombay harbour; but no 
trace of these formations has been met with. 

Near to Oomrait, and along the valley of the Pench 
river, beds of coal have been traced, which promise to 
be of much value. These occur in nine different 
places, where there are beds varying from 3 to 15 ft. 
in thickness ; all these beds dip at angles nowhere ex- 
ceeding 10 degrees, and are for the most part favour- 
ably placed for worki The field is 90 to 100 miles 
from Nagpoor, to reach which one range of ghauts has 
to be passed over. 

Coal is also known to exist near Chanda, but the 
place has not been examined. 

At or near Kota, on the Godavery, coal has been 
more than once reported ; the specimens obtained some 

ears since proved to be only thin papery lamine of a 
jetty substanceinearthyshale; thebedis often very thin ; 
and even if in quantity, it will be worthless as a:coal. 

Several attempts have been made to work some thin 
seams of coal which occur in Cutch; but the coal, un- 
fortunately, offers no hopes of proving valuable as any 
general source of fuel. 

For many years there had been successive reports 
regarding the existence of coal near Kotree, in Sind ; 
but the deposit, which had been partially worked, 

roved not to be a true bed, but an irregular accumu- 
= which did not extend a stone’s throw in any 
direction from the pit which had been sunk. 

Near to Kalabagh, on the Indus, and at several 
places along the southern face of the salt range to near 
the Jhelum, irregular seams of lignite have been traced. 
There is nowhere, however, in that area a prospect of 
any large supply of this so-called coal; and what is 
procurable is of very inferior quality. 

Patches of coal or lignite have been found in several 
places along the outer range of the Himalaya moun- 
tains. In many cases these lignites have been of 
bright, clean, jetty substance, and burned well; but 
many of the pockets of this so-called coal have been 
entirely extracted, and have not yielded more than 
40 lb. of the coal. 

At the foot of the re pe | hills similar patches 
of lignite have been found; but they have all proved 
similar to those just noticed, namely, either detached 
fossilised stems of trees, imbedded in the sandstone, or 
nests of lignite of no extent. There are, however, 
evidences of the coal-bearing rocks occurring near to 
Punkabaree, at the foot of the Darjeeling hills ; but 
their limits have not been traced, and no coal is as yet 
known to occur there. 

In Assam several good coal seams have been dis- 
covered, and in many other cases indications of good 
coal occur. It is impossible at present to state over 
what extent of area these beds ; butit can, how- 
ever, be unhesitatingly asserted that the amount is 
— large and most valuable. Assays of the Assam 
c ~ ‘on a proportion of ash not exceeding 2 to 5 
per cent. 

The occurrence of good coal in the Khasi hills has 
a been known; several efforts have been made to 
work the beds, but the practical difficulty of 
oe the coal to market rendered them all abor- 
tive. This difficulty arises from the fact that the coal 
beds occur at an elevation of nearly 4000 ft. above the 
adjoining plains, from whic! 





i h the rise with a nearl 
vertical scarp. The coal is of excellent quality, and is 


the whole, it is remarkably free from iron pyrites, and 
if procurable in ¢ quantities, at a fair rate, would 
be a most valuable fuel. ‘ 

At the most westerly extremity of the same 
of hills, where the country of the Garos overhangs the 
Brahmapootra, coal has been stated to occur in more 
places r 2 one, but no specimens have yet been ob- 
tained. Similar statements have also been made of 
Cachar, but hitherto the only samples of coal obtained 
have been in small fragments, and with precisely the 
structure and character so markedly present in those 
specimens of fossilised stems previously alluded to. 
Similar specimens have also been sent from Chitta- 

mg; but nothing in any one of them would lead to 
the inference that an: ular or continuous deposit 
of coal will be found. The same remark 
apply to Cheduba, Sandoway, &c. 3 

[ British Burmah no workable coal is known to 
occur; nests of coaly matter have been found, which 
have been exhausted before more than a few hundred- 
weights of coal were obtained. In Upper Burmah 
some irregular beds of inferior coal have been ex- 
amined, but they hold out no prospect of supplyin 
anything more than a very local and limited demand, 
and even this with inferior fuel. 

In the Tenasserim Provinces beds of coal near 
Mergui were examined in 1854; but they hold out 
little prospect of affording a large supply, while the 
coal is of inferior quality. The imbedding rock has 
here, however, been much more highly mineralised, 
and forms a usable coal. 








BRITISH ASSOCIATION. 
ELEcTRICAL STANDARDS. 


Ar the recent meeting of the British Association at Dundee 
the Report of the Committee of Electrical Standards was 
presented by Mr. Fleeming Jenkin.—The committee report 
that considerable progress has been made during the past 
year, and that the principal instruments required by them 
have been completed, and are in use. The most important 
experiments have been those conducted by Dr. Joule, having 
for their object the determination of the mechanical equiva- 
lent of heat, by observing the heat generated in part of a 
voltaic circuit, the resistance of which was measured in 
absolute units by means of the standard of resistance issued 
by the committee. Last year preliminary experiments of 
the kind were made by Dr. Joule, and the agreement which 
he then reported between his mechanical equivalent obtained 
by frictional experiments and those obtained by the elec- 
trical method was so close as to lead to a suspicion that the 
results might be partly fortuitous. The experiments con- 
ducted this year with every possible care give 779 as the 
value derived from the British Association standard of re- 
sistance, while 772 is the well-known number derived from 
friction, The details of the experiments were given in an 
appendix to the report. Dr. Joule expresses himself much 
pleased at the close agreement between the two numbers, 
and states his opinion that the electrical has been carried 
out with even fewer sources of error than the frictional 
method in assuming the B. A. standard to be an exact 
decimal multiple of the absolute unit. The last and most 
perfect series of experiments comprise thirty for the thermal 
effect of current in the spiral, thirty for the effect of radia- 
tion, and thirty for the horizontal intensity of the earth’s 
magnetism. Dr. Joule expresses himself willing to make a 
new determination by friction. Meanwhile, the experiments 
already completed remove all fear of any serious error either 
in the number hitherto used as “‘Joule’s equivalent,” or in 
the Association standard: a fear which hitherto, remember- 
ing the very discrepant results obtained by others, has been 
very naturally entertained even by the sub-committee from 
whose experiments the standard was constructed. In con- 
nexion with the measurement of resistances, Mr. C. W. 
Siemens has invented a simple and excellent contrivance by 
which the measurement of resistances can be made by 
persons wholly unaccustomed to electrical experiments, 
They have only, after the necessary connexions are made, . 
to turn a screw till a needle stands opposite a fiducial mark, 
when the resistance required may be read directly on a scale 
with considerable accuracy. Mr. Siemens proposes to apply 
this invention to thermometers, when the resistance read’ 
will indicate the temperature; and the only electrical con— 
nexions required will be the joining of the battery-wires to 
two terminals. Other applications of this invention will 
doubtless arise, and extend the practical application of elec- 
trical measurements. Mr. Siemens reports that in accuracy 
and his instrument fully equals the Wheatstone 
bridge, whilst it possesses considerable advantages in cheap- 
ness and portability. Mr. Hockin has tested the constancy 
of the standard resistance units with satisfactory results, 
except in the case of one mercury tube, in which case he 
suggests that lead-glass may have been used, and injury 
have consequently taken place from the nitric acid used to 
clean it. Mr. Hockin has also made interesting experiments 
on the construction of large resistances by the use of sele- 
nium. He finds that coils can be made of this material 
having resistances of one million units and upwards, and 





that these artificial resistances will maintain their constant 
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at high temperatures up to 100°, These will be found useful 
in practice, and much superior to those hitherto constructed 
of gutta-percha or other insulators, and which were of com- 
paratively slight use in accurate work, owing to absorption, 
change of resistance with temperature, and inconstancy 
when kept for any considerable time. The determina- 
tion of a unit of capacity has occupied Dr. Matthiessen, 
Mr. Hockin, Mr. Foster, and Mr. Jenkin, during the past 
two years. Very considerable difficulties have been en- 
countered, some of which are not yet wholly overcome. The 
methods by which both the electro-static and electro- 
magnetic units can be determined, and multiples or sub- 
multiples prepared, are sufficiently simple in theory ; but 
they assume that the condensers or Leyden jars compared 
have really a definite capacity, and that, with a given 
electro-motive force between the induction surfaces, a de. 
finite quantity of electricity will be contained in the jar or 
condenser. is is very far from true with those of ordi- 
nary form. Whether the dielectric separating the plates be 
glass, mica, ‘gutta-percha, paraffin, 'ebonite, or any other known 
solid insulator, an absorption of electricity takes place ; the 
longer the plates are charged, the more electricity the con- 
denser will contain ; and, conversely, it will continue to 
discharge itself for a very long period after the inner and 
outer armatures have been joined. With some of the best 
insulators the effect will continue for hours, if not for days, 
Condensers made with these solid dielectrics have therefore 
no definite capacity, and such capacity as they have will 
differ according to the time during which they have been 
charged, and probably will also vary with extreme varia- 
tion in the electro-motive forces employed, although this 
latter variation is not to be detected when the differences of 
potential are such as between one Daniell’s cell and two 
hundred. Only one dielectric—air—is free from this em- 
barrassing peculiarity, called “ absorption polarisation,” or 
“residual charge.” The object of the committee has there- 
fore been to construct condensers in which air alone sepa- 
rated the induction-plates; but new difficulties arose in car- 
rying this idea into practice. Some support for such plate 
was necessary, and then leakage occurred from one 
plate to another over the surface of any small in- 
sulating supports employed, such as glass balls or vul- 
canite stems. It was possible, by great care in drying 
the air, occasionally to make condensers of this type, 
which would remain insulated for a short time; but long 
experience has shown that artificially dried atmospheres 
cannot be conveniently maintained in any instrument which 
is not hermetically sealed. Dust also accumulated between 
the plates of the trial condensers, and this altered their 
capacity, and increased the leakage from plate to plate, 
Even a single filament of dust, by springing up and down 
between the two electrified surfaces, would occasionally 
bring them to the same potential, and with great rapadity 
neutralise the charge; moreover, a condenser of this type 
could not be taken to pieces and cleaned, for no mechanical 
contrivances could ensure that the parts after cleaning would 
return to their original positions so exactly as to constitute 
a condenser of the same capacity. It is, therefore, clear that 
an air-condenser cannot be easily constructed. It is hoped, 
by the use of two plates soldered to metal rods and supported 
on insulated stems inside a soldered metal case, that these 
objections may be partly avoided ; but, meanwhile, practical 
men have introduced condensers of a more convenient form, 
overlooking the disadvantages they all have of indefinite 
capacity. These condensers consist of sheets of tinfoil, 
separated by talc, or preparations of gutta-percha, or 
paraffin and paper; three plans adopted by Mr. Latimer 
Clark, Mr. Willoughby Smith, and Mr, Varley respectively. 
Condensers of this type have been made approximately 
equal to a knot of some submarine cable, and the rough 
units thus introduced are gradually creeping into use, al- 
though all electricians have been anxious that the com- 
mittee should issue a more scientific standard. Under these 
circumstances, Mr, Jenkin has adjusted a tale condenser 
approximately equal to 10-—" absolute electro-magnetic 
units. The capacity of that condenser is assumed as that 
which it possesses after electrification for one minute, 
and is measured by the discharge through a galva- 
nometer in the manner usually practised when testing 
the charge of a submarine cable. The formula for obtaining 
measurements in absolute units from the throw of the needle 
is very simple, requiring only an observation of the time of 
oscillation, of a resistance in absolute measure, and of a de- 
flection of the galvanometer needle. All of these observa- 
tions can readily be made, so that their accumulated error 
cannot exceed 1 per cent., and for the present purpose this 
accuracy is sufficient. While, therefore, the new provisional 
unit of capacity has no claim to a high scientific accuracy, 
it will supply a practical want, and introduce a unit based 
on the principle adopted by the committee. The practical 
application of the standard of capacity is important. It 
will allow the capacity of submarine cables to be universally 
expressed in comparable figures, and may lead to improve- 
ment by the diminution of the specific inductive capacity 
of the insulator, precisely as the introduction of units of re- 
sistance has assisted the improvement in insulation and con- 
ductivity. The electro-magnetic ity standard will 


capaci 
also, by comparison with the electro-static standard about to 
be made, furnish one mode of determining the constant, 
called » in previous reports, a number of much importance 
in the theory of electricity. The next unit, or standard, 
for consideration is that of the different potentials, or 
electro-motive force in absolute measure, concerning which 





the experiments have been wholly in Sir William Thomson’s 
hands. He reports that he has at last succeeded in con- 
structing a series of electrometers capable of measuring dif- 
ferences of potential ranging from z}, of a Daniell’s cell 
up to 100,000 cells, and that these measurements can all be 
reduced to absolute units by comparison with one instru- 
ment of the series. This class of instruments has been 
created by Sir William Thomson, who year by year has 
produced electrometers each surpassing its predecessor in 
accuracy and delicacy, until the instruments now supplied 
surpass every expectation of practical electricians, and 
furnish a new engine for electrical research, The chief diffi- 
culties encountered have been the insulation of the Leyden 
jar, which has formed an essential part of all the contrivances, 
its maintenance at a constant potential, and the reduction 
to absolute measurement. In the present instruments, 
absolutely perfect insulation is no longer required, for, 
by a device for converting mechanical force into sta- 
tical electricity, the jar can be replenished by a few 
turns of a handle, and then, by a gauge electrometer, the 
same constant charge can be ensured. The difficulty of 
the reduction to the absolute units is in the comparison of 
the extremely small forces produced by electro-static 
attraction with the force of gravitation and in the accurate 
Measurement of the extremely small distances which 
separate the attracting surfaces. These difficulties appear 
to have been overcome, as Sir William Thomson reports 
that he will shortly be in a position to construct and issue 
a simple pattern of an absolute electrometer, or gauge of 
potential, which will serve as a standard for general use. 
The replenisher, which is founded on the principle of the 
electrophorus. may very possibly supersede the old form of 
electrical machine entirely ; it has some analogy with the 
electro-magnetic machines lately invented by Mr. C. W. 
Siemens, by which intense dynamic effects are evolved from 
the smallest initial trace of magnetism by the conversion of 
mechanical force into electric currents, and was suggested 
by that invention. A modification of the same contrivance 
will allow the comparison of extremely minute quantities of 
electricity, such as indeed might be contained on a pin’s 
head. By a series of rapid inductions, a charge is accu- 
mulated on the electrode of an electrometer which may be 
exactly equal in potential to that of the pin’s head, but 
may infinitely exceed it in quantity ; the effect of this 
charge in the electrometer can then be observed without 
difficulty, and any increase or diminution in the quantity 
of electricity on the pin’s head can be instantly detected 
and the rate of loss or increase observed. The potentials 
to which various small bodies are charged can also be 
observed by the same method, the advantage of which 
consists in the fact that the original charge on the 
body tested is wholly undisturbed by the test, whereas by 
any of the older tests the charge was altered by being 
touched by a proof plane or by the electrode of the electro- 
meter. A similar plan has already been proposed by Sir 
William Thomson with a water-dripping arrangement, but 
the mechanical contrivance is in all ways preferable. Pass- 
ing to the unit of current, the committee regret that no 
experiments have yet been made with the large absolute 
electro-dynamometer constructed from the funds granted 
by the Royal Society. Much difficulty has been experienced 
in finding a sufficiently solid foundation in London, and 
probably the instrument must be moved into the country 
for accurate use. A portable electro-dynamometer has been 
constructed which will be suitable for distribution as a 
standard instrument. It can be compared with the large 
absolute instrument, and can also be compared directly with 
the most sensitive astatic galvanometers yet made, as has 
been already proved by experiments. Sir William Thomson 
has also constructed an electro-dynamometer for absolute 
measure; his results will check those obtained in London, 
and the portable standard will also be tested by being sent 
backward and forward between Glasgow and London, to be 
compared alternately with the absolute instruments. The 
determination of v, the ratio between the electro-static and 
electro-magnetic units, is also an object pursued by the 
committee, and preliminary experiments have been made. 
Sir William Thomson has obtained numbers for this con- 
stant by the use of the absolute electro-dynamometer and 
the absolute electrometer before mentioned. The number 
he has obtained differs so considerably from that hitherto 
received, that he prefers to extend his experiments before 
publication. The like remark applies to the measurement 
of the electromotive force of a Daniell’s cell made by the 
absolute electrometer. It will be seen from the report that 
the grants have stimulated further expenditure on the part 
of more than one member ; and thanks are also due to the 
Electric and International Telegraph Company for the 
liberality with which they have lent large batteries, thereby 
saving much expense. The committee are willing to be re- 
appointed, and require no grant for the ensuing year. 








ORNAMENTAL RAILWAY BRIDGES. 


To Tue Eprror oF ENGINEERING. 


Srr,—There are few subjects that appear to deserve a more 
liberal share of i notice and study than those which 
relate to what I may call the architectural of engineering 


works, and more particularly to railway bridges and viaducts. 

The engineer of the Highland Railway has lately been show- 
ing a little of what should be done in this way, even in a sparsely 
inhabited country like the Highlands of d, and it is to be 





hoped that so good an example may not be lost upon the pro- 
ion at large. 

If some of Mr. Mitchell's bridges, of which illustrations have 
recently appeared in ENGINEERING, were placed side by side 
with many of the structures which disfigure and disgrace the 
metropolis, the contrast between what has been thought good 
enough for London and what has been done in the north would 
be surprising and instructive. On a former occasion I tried to 
point out that, in a great measure, the authorities, and 
not the engineers, are to blame in this matter; and I further 
ventured to express a conviction that if the former gentlemen 
would only abandon their absurd and mischievous predilection 
for “ straight-girder bridges,” and bestow their patronage instead 
on suitably constructed stone or brick arch bridges, engineers 
would have a much better opportunity of displaying some archi- 
tectural taste in such works. 

A striking illustration of what may be done in adapting the 
arch to the requirements of railway bridges over the streets of 
a town or city may be found in the French section of the Paris 
Exhibition. A model is there shown of a bridge, which was 
erected by M. Vaudray to ascertain whether a stone arch of 
124 ft. span, with only 6 ft. 1lin. rise, would be sufficient for 
ordinary street traffic. The tests which this bridge sustained 
demonstrate that it is quite sufficient to carry any railway traffic 
that could be brought upon it; and although this is not, perhaps, 
the exact fact which this arch was built to determine, it is, 
nevertheless, a most important one, and mp ey ape what 
I have previously attempted to show might be done in railway- 
arch bridges over streets, &c. 

The first step in such an ir-»ortant reform as the substitution 
of arch for girder bridges in . <zy case possible in the metropolis, 
where railway extensions sre making such strides, woah be 
taken if our parish friends burnt forthwith their pet clause 
about “ ornamented straight-girder bridges,” and substitute one 
requiring an ornamental flat stone or brick arch of the proper 
headway, having the soffit lined with a white —_ surface, or 
such other requirements for appearance and light as might be 
thought desirable. 

There are, however, cases where, either from the perversity 
of “ parish” nature or from other circumstances, a girder brid 
must be the form adopted, and your remarks about malleable 
cast iron on page 298 of this volume of ENGINEERING remind 
me that I have a few words to say about the use of some such 
material as this in the ornamentation of wrought-iron girder 
bridges. 

The first consideration which presents itself in designing an 
ornamental wrought-iron girder is, the difficulty in disposing of 
the material composing the girder itself, so as to obtain, without 
other aids, an ornamental structure ; in other words, it seems to 
be almost impossible to ornament satisfactorily an ordinary 
wrought-iron girder without, in the first place, covering it over 
and hiding it altogether behind an ornamental screen or some 
such-like false exterior. This not unusual method of treating 
the girder is so entirely opposed to every essential principle of 
true design, that some feasible way of making the girder itself 
an ornamental feature in the design is most desirable, and it has 
occurred to me that a judicious use of malleable cast iron would 
accomplish such a result. 

The destructive results which arise from wrought-iron work 
peing inaccessible to constant examination and painting, when 
found necessary, are too well known to require notice here; and 
it is obvious that a girder which is covered with a false face 
cannot have these advantages, like one that is not so covered, nor, 
for the same reason, can a “box” girder be kept in such good 
condition as an ordinary single-web girder. A “box” girder, 
however, presents a better surface (having smaller projections at 
the flanges) for the “ false face” treatment, and some very fair 
a pe of such girders may be seen on the city branch of the 

orth London Railway. 

Theordinary single-web girder, unburdened and free from false 
coverings and screens, would appear, then, to be the most desir- 
able kind of girder to use for such cases as occur in general rail- 
way practice ; and, of course, the question follows, how can sucha 
girder be changed from its native unsightliness and converted 
into an ornamental feature of the design, while it retains all its 
capacity for work ? 

_The outline of the girder is unpromising in itself, to begin 
with. We have the web, with top and bottom flanges projecting 
a foot or more, and, at certain intervals, upright stiffening plates, 
with the same, or nearly the same, projection as the flanges. 

_The flanges are so narrow or thin that nothing can be done 

without some kind of screen being attached to their edges; such 
screens, however, may be made to answer useful purposes with- 
out covering more than an inch or two of the real girder (viz., 
the edge of its flange). The top screen will be useful, and is 
often required as a screen, and the lower one will make a suit- 
able connexion between the ends of the cross girders, which are 
“— to be hung from the main girders. 
_ The last features that have to be brought into a more promis- 
ing shape are the upright stiffening plates, and it is here that I 
think maileable cast iron might be ey, valuable. The thin 
boiler-plate uprights must be abolished altogether, as being 
totally inconsistent with any attempt at ornament, and the 
stiffening effected by means of suitable brackets or “ knees,” 
which, with screens, could be cast with any amount of orna- 
ment in malleable cast iron. 

Although this is but a hasty sketch of the manner in which I 
believe a perfectly sound and, at the same time, handsome 
wrought-iron girder might be obtained, I have gone into the 
subject for my own information much more fully than I can 
attempt to do here, and I am quite satisfied, from what I have 
seen, that malleable cast iron of such a description as that 
manufactured by Messrs. McHaffie and Co., of Glasgow, will be 
found admirably adapted for the I have indicated, and 
will also prove a great hip 0h the enginaar whe wishes to pro- 
duce honest, ike, and, at the same time, ornamental 
girders, without using any false construction which he knows 
will ultimately lead to their destruction. Ss 

I trust these few rough notes on this important subject 
may lead to its being a iitlo saebeaunatdaned: 

I am your obedieat Servant, 
J. 8. M 


Westm‘nster, October 8, 1867. 
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CONSTRUCTED BY MESSRS. LEWIS AND STOCKWELL, SHIPBUILDERS, BLACKWAI 
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“WOLVERINE”; 50 TONS BURTHEN. 


\CKWALL, AND ENGINED BY MESSRS. JOHN PENN AND SON, ENGINEERS, GREENWICH. 
Description, see Page 369.) 
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HALF BREACTHS PLAN. 
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TWIN-SCREW YACHT WOLVERINE. 


Tue pleasure navy of England may be regarded not only 
as a nursery for our sailors, but also as the means of allowing 
the trial, on a small scale, of many practical and valuable 
experiments in the build and equipment of vessels; and we 
are glad to observe that a considerable number of steam 
yachts are now attached to our principal yacht clubs. 

is week we present our readers with a two-page en- 
praving of the twin-screw steam yacht Wolverine, which has 
tely been built by Messrs. Lewis and Stockwell, of London, 
for Major Brandram. She is from the designs, and was built 
under the superintendence, of Mr. J. F. Delany, Assoc. Inst. 
C.E., and is of the following dimensions: 


Length between perpendiculars ... 70 ft. 

» overall ... a ss a : 
Breadth of beam ... a oo. 12 ft. 
Depth from top of keel ... das 7 ft. 6in. 
Draught of water (aft) 5 ft. 3in. 


Tonnage, 50 tons, yacht measure. 

_ The Wolverine is built expressly to take the ground in 
tidal harbours, &e.; she has, therefore, very little rise of floor, 
and is furnished with bilge-pieces formed of bulb iron, and 
rivetted to the plating by two angle-irons placed back to back. 
These bilge-pieces have the efiect of both decreasing the 
rolling of the vessel, and also supporting her when on the 
ground. 

The deck fittings are of teak, got up “ bright” and varnished. 
The Wolverine is furnished with three pole-masts, which are 
made to lower, and are fitted into “tabernacles” of remark- 
ably neat design ; these tabernacles are of cast iron, and have 
long slots or mortices cast in them, in which the heels of the 
masts work ap through pins, as shown in the engraving. 
The mast-heels are also tenoned to fit the slots in the taber- 
nacles, and in order that the heels should not be weakened by 
the wood being cut away, the tenons have straps or shoes 
of wrought iron passing entirely over them. This arrange- 
ment permits of the tabernacles being of the same diameters 
as the masts themselves; and as the “round” is carried down 
to the deck, there are no unsightly boxes to be observed round 
the masts when in place, as is the case with ordinary mast- 
lowering gear. ‘ ‘ 

The steering apparatus is also a very ingenious contrivance, 
and is known as “Skinner’s patent.” It consists of a hollow 
column or cylinder placed directly over the rudder-head, this 
column containing an internal cylinder which is securely 
fixed to the rudder-head in a vertical position, and has two 
spiral grooves cut through it opposite to each other. A 
wrought-iron screw is hung from the outer column, and 
passes down the centre of the internal or grooved cylinder ; 
on this screw is a nut having two arms forged on it, which 

roject through the spiral grooves of the internal cylinder, 
into two vertical guides cast on the interior of the outer 
column. It will be readily understood that if the screw is 
made to revolve, it will of course move the nut either up or 
down in its guides on the outer column; and as the arms of 
the nut work t h the spiral grooves of the internal 
cylinder, the latter will necessarily turn to an amount equal 
to the pitch of the spiral ve, this being fixed to the 
rudder-head communicates the desired motion. The top of 
the screw is furnished with a mitre-wheel, which rs into 
another on the hand-wheel spindle. This arrangement does 
away with all chains or other encumbrance, and leaves a per- 
fectly clear deck all round the steering wheel. 

The engines of the Wolverine are by Messrs. J. Penn and 
Son, of Greenwich, and are precisely similar in design to the 
smaller engines for steam launches supplied by that firm to 
H.M. Government, and of which a description was given in 
the number of ExnGinrerine for July 13, 1866, the only dif- 
ference being in the dimensions of the Wolverine’s engines, 
which have four cylinders, each of 8in. diameter and 9 in. 
stroke. The engines run at 200 revolutions per minute. The 
screw propellers are of gun-metal, and are three-bladed ; their 
diameter is 4 ft. 3 in. ; pitch, 5 ft. 5in.; andlength, 6in. The 
boiler is on the locomotive principle, and 8 ft. 6 in. long. The 
barrel of the boiler is 3 ft. 9 in. diameter, and contains fifty- 
four brass tubes 5 ft. 6in. long, and 24 in. diameter. The size 
of the firebox is 3 ft. 7 in. by 2 ft. 10 in., and the diameter of the 
chimney 14 in. These engines are capable of — up to 100 
horse power. The total weight of engines, propellers, shaft- 
ing, boiler, and water is only 74 tons. The engines are very 
highly finished, and in consequence of their compact arrange- 
ment occupy very little room. When tried, the Wolverine 
was found to have attained a mean speed of about 13 miles 
per hour, which is a most remarkable result when the size of 
the yacht and the light draught of water, for the propellers, 
is taken into consideration. 








RUSSIAN SLEEPING-CARRIAGE. 

WE give, on page 366, engravings of a fine sleeping-car- 
riage constructed for the Nicolai Railway (Russia) from the 
designs of Messrs. Winans. Our illustrations represent a 
part side elevation and part longituc inal section of the carriage, 
as well as a sectional plan, and these views will explain its 
arrangement very clearly. The main body of the carriage is 
rather more than 56 ft. long over all, and it is supplemented 
by an upper story 17 ft. 6in. in length inside, situated over 
the two central compartments. The frame of the carriage is 
partly of wood and partly of iron, and the side frames or 
soles are strongly trussed, as shown in the side elevation. The 

iage is carried on two four-wheeled bogies on the Ameri- 
can plan, the centres of the bogie pins oe 40 ft. 8 in. apart. 
The bogie wheels are 3 ft.in Seancter, and the two axles of 
each — are 4 ft. 2 in. apart from centre to centre. 

As will be seen from the sectional plan, the lower story of 
the | is divided into six compartments, five of these being 
of equal size and similar to each other, and the sixth bein: 
larger, and containing the staircase by which access is gain 
to the — story ‘The upper story consists of one compart- 
ment only. The largest compartment in the lower story 
occupies a nearly central position, there being three of the 
Smaller compartments between it and the one end of the 


.ground away, moreover, the tool requires 





carriage, and two between it and the other end. The carriage 
is entered at the ends, where there are 7, platforms, and 
from these platforms passages, 2 ft. wide, lead to the various 
compartments, as shown in the sectional plan. The lower 
story of the carriage is 9 ft. 9 in. wide outside, and 8 ft. 1 in. 
high inside at the centre, except under the upper story, 
where the height is reduced to 6ft.3in. The height of the 
upper story inside is 6 ft. 6in., and the height of its top 
above the rail level is 17 ft. 

The small compartments of the lower story are 7 ft. long, 
with a clear width inside of about 6ft. 9in. The seats in 
these compartments, when used as seats, are capable of ac- 
commodating three passengers each, making six passengers 
to each compartment; but when the seats are converted into 
beds, each compartment affords accommodation for four pas- 
sengers only. manner in which the seats are converted 
into beds is shown in the compartment at the right hand of 
the engraving. From this it will be seen that the back of 
each seat is hinged at the top, and can be turned up into a 
horizontal position. This having been done, the seat itself is 
also turned up, so that the legs, by which the front of it was 
supported, form brackets, which ca the now horizontal 
back. The arrangement can be readily traced out by com- 
paring the two compartments on the right of the engraving, 
the seats in one of these compartments being shown down, 
and in the other converted into beds. ; 

By turning up the seats in the manner we have described, 
two beds, raised considerably from the floor, can be formed in 
each of the smaller compartments, and two other beds can 
also be made up on the floor beneath the seats. The smaller 
compartments are shut off from the passages by sliding doors, 
and each is lighted by a single window only. There are, 
however, other windows in the passages, and these also 
furnish lights to the various compartments when the doors of 
the latter are open. At each end of the carriage a water- 
closet is provided, and the arrangements are throughout 
such as to provide for the comfortof the passengers. 

When, as in Russia, a railway journey lasts sometimes four 
or five days, sleeping-carriages of some kind become almost a 
necessity, and the carriage we illustrate affords a good 
example of how this necessity may be provided for. In 
America too, sleeping-cars are becoming common for long 
journeys, and they are also used in France, whilst it is very 
probable that they will eventually be provided on some of the 
main lines in this country. A night trip from London to 
Scotland, although but a short journey when compared with 
the railway passages which may be made in Russia and 
America, is yet quite long enough to enable a passenger to 
appreciate the luxury of a well-fitted up sleeping-carriage, 
and we have no doubt that if such a were provided for 
a moderate extra charge, travellers would be found to readily 
avail themselves of them. In conclusion we should state that 
the engravings of the sleeping-carriage for the Nicholai Rali- 
way have been prepared from a very highly finished coloured 
drawing, with which we have been favoured by Mr. William 
Winans. The carriage was, we believe, constructed at the 
head works of the railway company at Alexandrofisky, near 
St. Petersburg. 








TOOLS AND TOOL-HOLDERS. 

THE expense of making and maintaining in order cutting 
tools forms a considerable item in the cost of working any engi- 
neering establishment, and, this being the case, it is important 
that such tools should be constructed in the most efficient and 
economical form. The ordinary diamond-pointed tool, formed 
out of abar of square steel, is open to several objections, It is ex- 
pensive to forge, especially if made in the hooked shape, as shown 
in Fig. 1 of the engravings on the next page, and its grinding 
to.a.correet form requires the expenditure of considerable time 
and. attention. As the top surface of the cutting portion is 
king up under the 
stem to bring the cutting part in a line with the lathe centres ; 
and the tool will not cut cylindrical and flat surfaces without its 
position in the slide-rest being changed. The diamond-pointed 
tool also produces a series of ridges and furrows, as shown in 
Fig. 18, when fed with a coarse feed over the work. 

To avoid some of these inconveniences, rounded steel cutters, 
held by slide-rests specially formed for the purpose, have been 
used to some extent successfully for turning small rollers for 
cotton machinery, and triangular cutters have also been tried 
with partial success. The round cutters above mentioned are 


carried in rests which project under the roller which is being | i 


turned, and which are provided with a hole in which the cutter 
is placed. ery to the small size of the rollers, the rests come 
nearly up to the level of the lathe centres, and the cutters thus 
project but little above them; in the case of heavy work, how- 
ever, the projection of such cutters above the top of the rest 
would be considerable, and they would therefore spring, and be 
too unsteady to be practically useful. 

To get over this difficulty, and to render the advantages which 
round cutters andoubtedly possess available for heavy work, 
Mr. W. Ford Smith, of Manchester, has designed the tools and 
tool-holders which form the subject of the present notice. Ac- 
cording to Mr. Smith’s plan, the cutting tool, which is distinct 
from the holder, is formed of a short piece of solid round steel 
ground to the proper angle and fixed at the proper inclination 
in the tool-holder, whilst the tool-holder, which is shown by 
Figs. 4 and 5, is of such a shape as to be applicable to all the 
principal descriptions of work. Six different sizes are made, to 
suit the different sizes and classes of work, and for machines 
varying from large to small sizes. 

he cutters, A A, are of the very best quality of steel, and are 
made from round bars cut into lengths with a cold set; each 
length is long ——« to form two cutters, and is slotted througk 
the centre while cold at the proper angle, as shown in Fig. 6, 
by a machine arranged for the purpose. The ends of a number 
of the cutters are then heated in a small furnace, and hardened 
in cold water. The tool-holders, B B, are made of a strong and 
tough quality of steel, and, after being forged nearly to the 
required shape, are stamped while red-hot by a steam 
hammer in dies of the proper form. The upper and lower 
sides of the shank are planed parallel, to ensure its always bed- 
ding fairly and firmly in the tool-boxes of the machines in which 


it is to be used; andthe holder is then drilled for receiving the 
cutter, the hole being bored always at one standard angle, so 
as to give the correct angle of clearance to the cutter in every 
case, by means of a permanent inclined saddle upon the boring- 
table, in which the holder is fixed. 

The cutter is held in the tool-holder by a steel set-screw, C, 
shown in Fig. 10, the end of the screw being recessed in the 
centre; and the portion of the cutter that it bears against is not 
hardened, so that the cutter is indented by the set-screw. The 
bite obtained by this means, together with the friction of the 
cutter in the tool-holder, is sufficient to allow of a heavy cut 


being taken without forcing the cutter back in the holder,...In. 


order to prevent the cutter from jammed Hodge do) 
the tool-holder by the slight burr raised upon it by the end 
set-screw, a Clearance groove is slotted out down the side of the 
hole where the set-screw enters. The set-screw is square 
with the cutter, and at an angle of 80° from the face of the 
tool-holder, so as to keep it well clear of the.work. If an un- 
usually heavy cut has to be taken, a tool-holder is employed with 
a set-screw at the bottom, which is screwed up till it hears 
against the lower extremity of the cutter, as shown in Fig. 9. 

In the construction of these tools the angle that is found best 
for the permed ys of ——_ Figs. 2 _ | Sa yom to 
as a standard in all cases, or cutting cylindrical, taper, or 
flat surfaces in lathes, and vetted og ard or 
angling in planing-machines ; 
angle gives inferior results in cutting. Mr. Smith has found 
that an angle of 1 in 8 measured from the surface planed by 
the tool, as shown in Figs. 2 and 3, gives the best results. This 
inclination was accordingly adopted in the tool-holder first made, 
for cutting surfaces at right angles to the shank of the tool- 
holder, as shown in Fig. 3; and another holder was also made 
with the same angle of clearance on one of its sides, as shown 
in Fig. 2, instead of at the end, for cutting surfaces parallel to 
the side of the tool-holders Both. of me were | 
superseded by the improved tool-holder shown in. gr 
combining the two previous attempts in a single tool-holde 
adapted to both es, having the angle of clearance both a 
the end and also at the side of the holder. The cutter is placed 
at the corner of the holder, so that the ground surface of the 
cutter is not squaré with either the side or the end of the holder, 
but midway between these two positions, at an angle of 45, as 
shown in Fig. 7. It will be seen from the — diagram, 
Fig. 16, that the form of the new cutter closely corresponds 
with the most approved form of the cutting part in the best 
ordinary tools, the only difference being that the round cutter is 
made separate from the holder instead of being forged solid in 
one piece with it. ; 

In Fig. 7 is shown at D a plan of the tool-holder fixed on a 
slide-rest, with the tool in the act of turning the surface of 'a 
collar on a shaft, and thus cutting a flat surface. At E is 
shown the same holder still fixed in the same position on the 
slide- rest, but the tool is turning the cylindrical portion of the 
same shaft. The arrows show the direction of feed of the tool, 
- right angles to the shaft at D, and parallel with the shaft at 


In turning cylindrical surfaces with the round cutting tool 
it is of course requisite that the cutting point of the tool sho 
be exactly on a level with the lathe centres, and for this purpose 
a sheet-iron gauge of the simple form shown in Fig. 14, is sup- 
plied to each lathe. As the tool is adjustable in the holder by 
the set-screw, it can be kept constantly at the proper height for 
cutting without the yeh inserting any packing under 
the tool-holder. The tool-holders are made in pairs, right- 
handed and left-handed, as.stiown in Figs, 12 and 13, Fig. 11 
shows one fixed in the toolbox of a peed et Fig. 13 
shows it planing down the flat vertical surface of the inside of a 
lathe bed; and Fig. 12 shows) a left-handed tool-holder down- 
cutting the outer angle of a lathe bed. 

It is very im t that.cutting tools should have the correct 
form given to them, and to avoid all risk of inaccuracy in grind- 
ing the round cutters are shaped by the use of the principle of 
mechanical grinding introduced by Mr. Whitworth. Figs. 19 to 
22 show the grindstone designed for this purpose by Mr. Smith, 
the tools paegneld against the face of the stone in a slide-rest, 
adjusted at the correct inclination. The rest is traversed back- 
wards and forwards by the hand-wheel, G, across the face of 
the stone during the grinding ; and by the second hand-wheel, H, 
the tool is held up against the stone with the required pressure. 
By this means the grinding of the tools at the correct angle for 
cutting is always ensured. The two angles that Mr. Smith has 
found to answer best for the cutting edges of the tools are shown 
in Fig, 15, which represents one of the angle gauges that is em- 
played for testing the accuracy of the tools. These two standard 
angles—50° for wrought iron, and 60° for cast iron and brass— 
are always adhered to for all the cutting tools ; and the tools are 
tried by this gauge in grinding, the slide-rest being set at the 
required inclination to the face of the grindstone. At Mr. 
Smith’s works in Manchester, where these tools are in general 
use, it is found that on an average fifteen of the round steel 
cutters are blunted in one day’s work by each machine; and 
they take about a quarter of an hour for regrinding them, or 
an average of one minute each. 

The maximum depth of cut which any of the round cutters 
will take is one-half its diameter; and the largest size of the 
round cutters being 1} in. diameter, if a cut of more than § in. 
depth is required, a cutter is a made of an oval section of 
steel, 14 in. deep by § in. thick. is oval cutter is capable of 
taking a cut of lin. vertical depth in planing a horizontal 
surface; and in order that the cutter may not be forced back in 
the holder by the severe pressure of so deep a cut, the holder is 
in this case made with a solid bottom behind the cutter; as the 
cutter becomes worn down, a few blanks from a punching-machine 
- _ under its end to fill up the bottom of the socket in 

e ho 
_ The | rege of the work produced by the round steel cutters 
is found to be much superior to that obtained with the ordi 
diamond-pointed tools, under the same circumstances as reg: 


depth of cut and amount of feed, the supetiolty of the round — 


cutters in this respect arising from the di of their action, 
as illustrated in the diagrams, Figs. 17 and 18. Since the 
smoothness of the finished surface increases in propertion as 
the thickness of the shaving diminishes, the diamond-pointed 





tool in taking a heavy cut leaves the surface as rough at the 
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bottom of the cut as at the top, since the shaving removed is of 


uniform thickness through ita entire depth, as shown by the | 


shaded portion, K, in Fig. 18. But with the round cutter the 
shaving is only thick at the top, as shown by the shaded portion, 


J, in Fig. 17, and the thickness gradually tapers away to almost | 


nothing at the where the shaving becomes nearly a 
tangent to the circular cutting edge of the tool. 

When Mr. Smith read a paper—to which we are indebted for 
the facts contained in the present notice—on these tools and tool- 
holders before a meeting of the Institution of Mechanical Engi- 
neers in November last year, the difference in the quality of the 
work produced by the round cutter as compared with the diamond- 
pointed tool was shown 2oe of work exhibited to the 
meeting. An ordinary d-pointed tool with a slightly 
rounded point was first started, and allowed to plane a width of 
fin. over the surface of the wrought-iron plate exhibited. One 
Cee FS Sa was then started to 
where the first left off, and after 


Planing about 1 in. stall wae 
e 





diamond-pointed tool; the minute ridges also left between the 
successive cuts of the round tool were hardly perceptible, being 
only about one-fifth of the height of the ridges left by the 
ordinary tool, as shown in the diagrams, Figs. 17 and 18. 

This experiment served also to determine approximately the 
| amount of power required to drive the round cutters, which is 
| stated to be only about three-fourths of that n to drive 
| the ordinary tools for doing the same work. The ordinary dia- 

mond-pointed tool employed in the experiment was shaped to 
| the most a form for cutting wrought iron; and the 
| depth of cut being ,*,ths in. with « feed of 24 per inch, it was 
| found that a weight of 741b. was required, pulling direct upon 
| the driving-strap, to enable the tool to take the cut. After 

planing the width of $in., the round cutter, ? in. diameter, was 
| substituted, going on from where the other had left off, and 
— under precisely the same circumstances ; and the weight 
required upon the strap was only 56 lb.. or about three-fourths 
of that required with the ordinary tool. 
to the saving effected in current expenses by the 


st in the middle of a cut. feed was exactly the same With 
in both cases, and the tools cut dry, without soap and water. | use of the im tool-holders and round cutters, it has been 
The round cutter left a very fair finish for a rough dry cut, | found at Mr. Smith’s works that one smith and striker who had 


which contrasted favourably with the finish left by the 


inary | been almost wholly employed in repairing and making the 
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ordinary solid forged tools are now dispensed with ; and instead 
of two age so ge being always fully occupied in grinding the 
tools, the whole grinding of the cutters is now done by & 
single stone, requiring only one man to attend to it. We believe 
that these compound tools and tool-holders are destined to come 
into extensive use. 








Larce Rartway Contract in America.—It is stated 
that Honourable Oakes Ames, of this State, has contracted to 
build nearly the whole of the remaining portion of the Union 
Pacific Railway—some 6000 miles, passing through the Rocky 
Mountain region—receiving therefor over $17,000,000. This 38 
believed to be the largest single contract ever entered into by one 
man. Mr. Ames, though a large railway-owner, has never been 
known as personally interested in railway construction, and is 
therefore somewhat new to the business. He is, however, from his 
high character, remarkable business ability, great success, and 
large means, well adapted to lead in this great enterprise; 
if any one can make a success of it, he is just the man. We 
have since learned that he has associated with him several large 
capitalists, uniting great wealth and plenty of railway ¢x- 
perience.—American Railway Times. 














Oct. 18, 1867.] 


ENGINEERING. 


371 








PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under 
and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 87, Bedford- 
street, Strand, W.C. . 


ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau dENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES Du GENIE CivIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the NouvEAU PoRTEFEUILLE DE L’INGENIEUR 
pes CHEMINS DE Fer may be obtained, price 91. 


In consequence of a new postal convention between 
this country and the United States, the postage on each 
copy of this paper to America will, after the present 
week, be 4d. Subscribers who have not already paid in 
advance are therefore requested to obtain the paper 
through our sole American agent, D. Van Nostrand, 
192, Broadway, New York. 


ENGINEERING. 


FRIDAY, OCTOBER 18, 1867. 














IMPERFECT RAILWAYS. 

Quire one-half of the average resistances to trac- 
tion on level railways is known to be due to imper- 
fections in the condition of the permanent way. If 
all railways were level one-half only of the present 
locomotive power would be required, and one-half 
only of the present working expenses incurred upon 
a perfect as compared with an imperfect way. The 
case is altered upon gradients, as they oppose the full 
additional resistance due to gravity in going up, and 
with the single exception of a saving in fuel, they 
return nothing in coming down. If, as is almost 
certain to be the case, the working speed is yreater 
in coming down than in going up, the wear and tear 
are also greater, and upon long gradients in a double 
line the rails in the descending line are found to be 
more worn than those in the ascending line. We 
should say “down” and “up” lines, except that these 
terms have an arbitrary and unnatural sense as ex- 
pressing the direction of the traffic to or from London. 

Upon a perfect railway, formed of mathematical 
planes, and having mathematically cylindrical wheels 
rolling upon them, the tractive resistance would be 
constant at all speeds, and it would not exceed 5 lb. 
or 6 lb. per ton, and it would be quite practicable to 
run trains at 150 to 200 miles an hour with engines of 
the present weight and power. The constancy of the 
resistance with varying speeds was shown, a century 
ago, by the French experimenters, Vinee and Cou- 
lomb, and it was again proved by George Stephenson 
and Richard Roberts, and this, at one time, in the 
face of much doubt on the part of eminent English 
engineers. Had we such things as perfect railways, 
we fear, indeed, that our present gradients would not 
be tolerated. A gradient of 1 in 100 adds 22.4 lb. to 
the other resistances of the train. If these are 
already 22.4 lb. per ton, the total resistance is doubled ; 
but if, upon a perfect railway, they were but 6 lb. per 
ton, it would require an engine of nearly five times 
the strength to work up 1 in 100 that would be re- 
quired upon a level. On an inferior horse roadway, 
the resistance upon a level is doubled only upon 
gradients of from 1 in 30 to 1 in 40, and the makers 
of traction engines consider even 1 in 12 to 1 in 16 
very fair ascents. 

In speaking of “ perfect railways,” lines are to be 
understood whose surface and gauge are as even as 
those of Mr. Whitworth’s true planes and cylinders, 
for absolute microscopic accuracy is much further 
than need be considered. 

George Stephenson believed that he could make his 
railways “perfect.” Indeed he told Mr. Alderson 

his examination by that barrister, upon the 





any railway that would bear a train at four miles an 
hour would bear it also at twelve. ‘Is not that,” he 
was asked, “upon the hypothesis that the railroad is 
erfect ?” “tis; and I mean to make it perfect.” 
t was this strong faith in the near constancy of the 
resistances at all speeds, and in the perfectability of 
the permanent way, that made George Stephenson, all 
his life, so strong an advocate of very flat gradients. 
He had not contemplated such high tractive resist- 
ances as are presented in ordinary working now-a-days, 
resistauces so high that they are only doubled upon 
gradients of from 1 in 100 to 1 in 120. His idea was 
that the tractive resistances should be so light that 
they would be doubled upon gradients of even 1 in 
250 or 1 in 300, and it is but just to own that his 
ideas of the mechanical capabilities of railways were 
more philosophical than the rough and ready and 
“ anything will do” notions into which we have sub- 
sided, and which enable us to look upon even 1 in 40 
with perfect complaisance, and which have rather made 
engineers ambitious to see how steep rather than how 
flat gradients they can lay out and work ey. 

It would be an experiment of great national value 
if, say, even a mile of approximately perfect way could 
be put down on a level portion of some existing line, 
and careful tests of the resistances “‘on” and “ off” 
the mile made and reported. It would be necessary 
to work the trains at the same uniform speed over 
this mile as on the adjoining portions, and this could 
be done by a careful driver having a chrono-counter 
connected with the driving wheels of his engine, or 
one of Mr. Ramsbottom’s beautiful speed-indicators. 
We will not say what a mile of such line would be in 
structure, but it would, if “ perfect,” be truly straight 
(or truly curved, where curves could not be avoided), 
truly planed, and of exactly uniform gauge, and, what 
is exactly important, poe uniform strength. 
will not say how the essential element of slight elas- 
ticity would be secured, but there are many ways. 

It is certain that only steel rails, steel fished, would 
afford the necessary hardness, smoothness, and uni- 
formity of strength for a “perfect railway.” At 
present iron rails deflect sensibly under the wheels, 
say goth in, between 3 ft. bearings under a 6 ton 
wheel, corresponding toa gradient of 1 in 360 from 
the mid span up to each chair; and as the ascent is 
not ina straight line, but follows a parabolic curve, the 
real tangent to this curve next the sleeper is inclined 
1 in 180, and the wheels must take this upward direc- 
tion perhaps twenty or even thirty times a second to fall 
with increased force just as often upon the succeeding 
spans between the sleepers. If a single sleeper fails 
in its bearing, the deflection is much increased. There 
is plenty of time, even at the highest speeds, for the 
effect of gravity. A body will fall in. in the ?yth 
part of a second, and $in. in the y,;nd part, which is 
more than equal to the time occupied, at forty miles an 
hour, in passing over 18 in. of rail, or the half span 
between two sleepers. The often quoted analogy of 
skating quickly over thin ice does not apply here, as 
the water under the ice has to be displaced, before it 
can yield, and this takes time. Steel rails of the same 
section as iron rails deflect hardly more than one-half 
as much under the same load, and may therefore be 
expected to greatly lessen the resistances at high 
speeds, 


THE GLASGOW UNIVERSITY. 

TuERrE is in this great country of engineers but one 
authorised and acknowledged high school of engineer- 
ing science, and that is the University of Glasgow. In 
making this statement, we do not overlook the different 
courses of lectures on engineering subjects which are 
occasionally delivered at other public colleges or uni- 
versities, and for an example of which we may at once 
refer to the advertising columns of this paper, where 
there is announced the series of lectures to be held by 
Professor Fleeming Jenkin, at the London University 
College. These series of lectures, however valuable and 
interesting their teachings may be, do not pretend to 
afford anything like a complete scientific or professiona! 
education, while the teachings of the engineering pro- 
fessors of the Glasgow University give, or profess to 
give, a complete training and professional education in 
the theory of engineering science, just as much as 
the other professors of the same university complete 
the professional education of the students in their 
respective branches. In this respect, the engineeri 
faculty of the Glasgow University is nominally sineod 
upon the same level as, the engineering colleges of 
France or Germany, say with the Ecole Centrale, of 
Paris, or the Polytechnic School of Carlsruhe, Zurich, 
or Hanover. 

The Glasgow University is just now in a state of 


so, d 
Liverpeal and Manchester bill in 1825. He said that | transition, which is likely to make a new era in tae 


We, 





history of the establishment. The old building oc- 
cupied by this seat of learning is about to be destroyed, 
and replaced by a railway-station, and another building, 
much Detter adapted to the purposes for which it is 
required, will be shortly erected upon a suitable site. 
Funds have been provided with the usual liberality 
which characterises “ self-made” men in this country, 
who appreciate the benefits of a suitable education from 
feeling the want of it. This, with a further assistance 
to be given by Government, holds out a good prospect 
of the new University of pad becoming a model 
establishment, and one to which engineers in particular 
will have to look as a standard for imitation in other 
parts of this country. Whileentertaining and expressing 
such a hope, we cannot deny that the Glasgow Uni- 
versity, or, at least, its engineering section, will re- 
quire some considerable reform before it can come up 
to the justifiable demands of the profession and of the 
public of the present day. In its present state its ar- 
rangements are incomplete, and, therefore, necessarily 
defective. If the fame and celebrity of professors 
could do it, the names of Sir William Thompson and 
of Professor William John Macquorn Rankine would 
certainly be more than sufficient to establish its 
position; but we are sorry to say that the ma- 
jority of engincering students in Glasgow do not 
frequent the lectures of the former, and do not 
understand those of. the latter. This, as Professor 
Rankine very often remarks with 2 to his books, 
which are said to be above the capability of the pro- 
fessional public, is not the fault of the professor, but 
of the public ; but it is in so far a fault of the Glasgow 
University that the training in mathematics, which 
must of necessity precede the study of applied 
mechanics, is not sufficiently extended to enable the 
students to follow the learned demonstrations of 
Professor Rankine. It can therefore surprise nobody 
that Professor Rankine, whose works are —e 
the most popular in Germany, and are preferred by 
German students to the books of many of their own 
professors on account of the decidedly practical 
tendency which prevails in them, finds it so extremely 
difficult to give to his own pupils that same amount 
of information for which the engineers of other 
countries are indebted to him, and which is acknow- 
ledged by the great celebrity of the professor’s name 
in the scientific world. Supposing, however, that a 
student should have followed the lectures of natural 
philosophy and of mathematics, and should have 
ultimately understood the lectures in the civil engi- 
neering class of Professor Rankine, all this would 
not even then complete his theoretical education as a 
modern engineer. The Continental nations have con- 
verted the art of linear drawing into a science, called 
descriptive geometry. This science reduces the entire 
practice of engineering drawing, perspective, and 
other representations of figures by space, to an exact 
and complete system, generalising the laws and 
rules, and making their application in practice 
more a question of knowledge than of skill. 
There is, moreover, such a science as practical geo- 
metry, which’ everywhere, except in England, forms 
art of the education of a civil engineer. ‘This, 
in unscientific hands, is reduced to the craft or 
practice of surveying and levelling. We need not ex- 
plain now how useful such knowledge is to the practi- 
cal engineer, and how quick it can be learned, if 
systematically brought before the student, while the 
usual form of apprenticeship in this department is ex- 
tremely slow, and almost in all cases incomplete, from 
want of variation. There are, besides these, lectures 
on chemistry, mineralogy, and botany delivered at 
every gr ay college on the Continent. ‘These, 
of course, the Glasgow University has as well; but 
there they are not considered to form an essential part 
of engineering education, and are ~em” | neglected 
by the students in that branch. When M. Messmer, 
the present manager of the Graffenstaden Works, in 
France, commenced his lectures on mechanics at the 
celebrated school at Carlsruhe, in which he was the 
first professor of mechanical science, he combined with 
his lecture-room a workshop for his students. This 
workshop served no commercial purpose, and no- 
thing produced in it was ever sold. The students 
were employed there in applying practically what they 
had learned before in a more abstractform. The pro- 
blem may have been to produce an inch cube or some- 
thing similar, and all the refinement of scientific know- 
ledge would have been — to bear upon this one 
feat, each student of course being employed in making 
his own cubic inch, and being therefore obliged to go 
through all the processes himself. To any one at all 
acquainted with the amount of work and attention it 
requires to produce a correct cubic inch of iron, or 
brass, or wood, or whichever material may have been 
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chosen by the student, it will be obvious at once what 
an amount of precise and practical knowledge a 
scientifically trained young man must have accumulated 
by the time he had completed a tolerably accurate 
cubic inch, or a cylinder of a given size, or any other 
similar object. The workshop of the mechanical class 
at Carlsruhe remained in existence under M. Mess- 
mer’s successor, Professor Redtenbacher, and it has 
been’ imitated in many other first-class engineering 
colleges on the Continent. Those schools which can- 
not afford to maintain workshops of their own send 
their students to the existing factories in the neigh- 
bourhood in order to make sketches, observations, and 
reports, which are afterwards critically examined by 
tlie professors. 

The Ecole des Ponts et Chaussées at Paris, the most 
celebrated civil engineering school in the world, divides 
its courses into lectures and practical exercises. ‘The 
students are, for this latter purpose, distributed in 
groups throughout the public baildings and works in 
course of execution at Paris and elsewhere in France. 
There they are engaged—with more advantage to 
themselves than to the engineers in charge of the 
works—in nominally assisting, but virtually studying 
the practice for which they are preparing, and, after 
each such campaign, they return to their college in 
order to present there the results of their observations 
and industry in the form of notes, sketches, and com- 
plete drawings. At Zurich, Hanover, and at Vienna 
the private manufacturers afford similar facilities to the 
students of mechanics in their own works, and experi- 
ence has proved that such a practice once properly 
organised does not cause any, sensible disturbance in 
the works, and is attended by no difficulties of any kind. 

‘There is no more suitable place for successfully imi- 
tating the last-named arrangement than the town and 
neighbourhood of Glasgow. The town itself, and the 
trustees of the Clyde, have almost incessant work 
before them, and under execution in the different 
public buildings, docks, and other works to be made 
and kept in repair. Two important railways have their 
central workshops in Glasgow, and the number of ship- 
building yards and engineering establishments is 
equalled by few localities of the same area, Blast 
furnaces and ironworks—although instructive prin- 
cipally through their deficiencies in scientific arrange- 
ment—are close at hand, and a vast number of chemi- 
cal works can supply practical illustrations to the 
theoretical teaching of the college. There can be no 
doubt that the engineers and manufacturers of Glas- 
gow, the men who have contributed at the rate of 
thousands of pounds each to the funds of the university, 
will gladly open the doors of their works to the 
students of its engineering division, if they are once 
brought to understand the question. The reorganisa- 
tion, however, and introduction of a system of training 
which will include so complete and thorough an engi- 
neering education will rest with the University itself. 
That such education is at present wanted in this 
country there can be no doubt ; that it is practicable is 
shown by the example of the Continent; and that it is 
beneficial has been proved with sufficient tangibility 
by the present Paris Exhibition. Let us hope, there- 
fore, that the new University buildings of Glasgow wil! 
not be merely a new house for an old-fashioned and 
unsuitable institute, but that the new structure will 
form a modern engineering college equal, if not supe- 
rior, to the best professional school in existence else- 
where. 





RAILWAY ECONOMY. 

Mr. Smites, in his admirable Life of George 
Stephenson, tells us how slow were the directors of 
the Stockton and Darlington line to be convinced of 
the superior economy of wrought-iron as compared 
with cast-iron rails. Stephenson had a patent for a 
cast-iron rail. “But when requested to give his 
“ opinion on the subject, he frankly said to the diree- 
“tors, ‘ Well, gentlemen, to tell you the truth, although 
**it would put 500/. in my pocket to specify my own 
“patent rails, I cannot do so efter the experience | 
“*have had. If you take my advice, you will not lay 
«down a single cast-iron rail.” ‘Why? asked the 
“directors. ‘ Because they will not stand the weight ; 
“there is no wear in them, and you will be at no end 
“of expense for repairs and re-lays.’ ‘What kind 
* of road, then,’ he was asked, ‘would you recom- 
“mend ? ** Malleable rails, certainly,’ said he, ‘and 
“*T can recommend them with the more confidence 
“from the fact that at Killingworth we have had 
“some Swedish bars laid down—nailed to wooden 
“*sleepers—for a period of fourteen years, the 
“wagons passing over them daily; and there they 
ac in use yet, whereas the cast rails are con- 


“*stantly giving way.’ 


“ The price of malleable iron was, however, so high 
“ —being then worth about 12/. per ton—as gompared 
“ with cast-iron rails at about 5/. 10s., and the saving 
“ of expense was so important a consideration with the 
“ subscribers to the railway, that Mr. Stephenson was 
“ directed to provide, in the specification drawn by 
“him, that only one-half of the quantity of the rails 
“ required, or 800 tons, should be of malleable iron, 
“the remainder being of cast iron, ‘Malleable rails 
“ were required by the specification to be made from 
“ scraps, or good English bars, remanufactured. They 
“ were also at the time called fish-bellied, after Birken- 
“ shaw’s patent, and weighed only 28 lb. to the yard, 
“ being 24 in. broad at the top, with the upper flange 
“3in. thick; they were only 2in. in depth at the 
“ noints at which they rested on the chairs, and’3} in. 
“ in the middle or bellied part.” Steel has very nearly 
as great advantages over wrought iron as the latter 
has over cast iron. Yet the directors of our modern 
railways are slow to adopt it for the reason which so 
influenced the Stockton and Darlington directors, for 
steel rails are now, as malleable. iron was then, worth 
12/. per ton (taking the lowest quotations), and 
wrought-iron rails are now, as cast iron was then, 
worth 5/. 10s. per ton. What ingenious evidence might 
have been then brought up against the use of wrought 
iron, based upon calculations of its greater compound 
interest! Like the engineer of one of our great metro- 
politan lines (or which will be one when a certain great 
metropolitan station, now in progress, is once open 
for traffic), the directors might have said, “ If you can 
“ prove that wrought-iron rails will last for ever, I 
would not use them, for [ can buy cast iron, and 
* renew it every ten years, for less money than they 
* would cost, taking one hundred years with another.” 
Then it might have been argued that whereas old cast 
rails could be popped into the cupola, and converted 
into valuable castings, old wrought-iron rails would 
have no value, that they would not, indeed, be worth 
carting away from the railway when taken up: We 
don’t know whether even Stephenson pointed out that 
wrought-iron rails need not really cost more than cast- 
iron rails, albeit that the price was more than twice as 
great per ton. For we do not suppose that lis patent 
cast-iron rails were made to weigh but 28 lb. per ton. 
More likely they weighed 56 lb. or 60 1b., and were 
even then weaker than wrought iron. 

Rails are, after all, only girders—short iron bridges 
of 3 ft. span—and we know that, in bridge work, cast 
iron, although of but one-third the price of wrought 
iron, has but one-third the strength, and that for spans 
where the weight of the bridge bears a considerable 
proportion to the load cast iron is wholly inadmissible. 

With respect to steel, we are delaying, in these 
slow times, to avail ourselves of a means of economy 
hardly less than that due to the substitution of wrought 
for cast iron rails. Engineers and railway managers are 
showing an almost culpable apathy upon this vast 
question, and it will in this, as in so many other pre- 
vious cases, be flung in our faces that it takes us, as a 
nation, ten years to even waderstand a great invention 
of attested success. 

It is at least time that the absurd doctrine that steel 
costs more, for a given strength and service, than iron 
was exploded. A ton of steel, of course, costs more 
than a ton of iron, but, for equal sérength, a 56 |b. 
steel rail is at least as strong as an 841]b. iron rail, 
and it will wear more than twice as long, the wear de- 
pending upon hardness, irrespective of mere strength 
to support a rolling load. Engineers, having adopted 
a certain section for iron, specify the same for steel, 
and so far they do well; but they give the steel no credit 
for its far greater strength, and, because they thus 
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obtain this at the expense of weight, speak of steel, 
as the Stockton directors did of wrought iron, as if 
it were the more costly material. Steel can, of 
course, be made of any quality, hard or (compara- 
tively) soft, according to the proportion of carbon 
given it, and which is entirely under control. The very 
hard rails may occasionally break, and should never be 
accepted nor made ; but with 4 per cent. of carbon a 
very durable and at the same tough rail is insured. 
With this proportion, adopted by Mr. George Berkley 
for the 22,000 tons of steel rails made to his order for 
the Great Indian Peninsula Railway, a double-headed 
86 lb. rail, supported on 3 ft. 7} in. ee na took no 
permanent. set under a load, applied at the mid-span, 
of 20 tons, the temporary deflection being but 0.11 in., 
a test which would have destroyed an iron rail. Not 
merely in respect of deflection, but in that of strength 
to resist impact, the steel rail is enormously stronger 
than iron, bearing without breaking the fall of a one- 
ton ram, falling from 25 ft. to 40ft., the rail being 
supported upon 3 ft. bearings. For equal strength to 
iron, steel rails are now of far greater section and 











weight than are required. They thus make a smoother 
and better road, as well as a more durable road, and 
the increased weight and cost thus incurred is not to be 
set down as against steel compared with iron for a given 
strength. 


FUEL FOR INDIAN RAILWAYS. 

Art page 328 of Enernzertne, for October 4th last, 
it was pointed out, from information derived from the 
very highest authorities, that, viewed as a coal-pro- 
ducing country, India could not be considered as either 
largely or widely supplied with this essential source of 
motive power; and the narrow band of bitumeniferous 
rocks which occur, almost in a direct line, from Cal- 
cutta to Bombay, are at such a distance from many of 
the railway lines as to preclude the use by them of the 
produce of those districts, on account of the great cost 
that must necessarily be incurred for land carriage, 
and the high price which such fuel would consequently 
be raised to by the time of its arrival at the railway 
depots, more particularly those in Madras or in the Pun- 
jab. But even where it is used for locomotive purposes, 
the Indian coal, on account of its inferior character and 
the large amount of ash which it produces, proves in 
practice but little cheaper than coal sent out from 
England. Under such circumstances the fuel employed 
on several of the lines is mostly wood shidael from 
the forests in the country ; and until further inventions 
or discoveries place at our disposal some other means 
of producing motive power, or some more economical 
method of generating steam through the agency of 
heat, wood fuel must continue to form the principal 
source upon which the Indian railway locomotives 
must rely; and, that being the case, it behoves the 
several companies interested, and more particularly the 
Government (as we shall presently show), to see that 
proper supplies of this or other fuel are kept con- 
stantly in store at stations along the different lines of 
railway, and, further, that due regard be paid to the 
proper conservancy of the forests whence this fuel is 
obtained. 

At present the railway companies have not any 
plantations set apart for their exclusive use, aud they 
are consequently dependent upon supplies brought in 
to them by the native woodcutters, with whom, as a 
rule, they contract for certain supplies to be delivered 
at specified intervals of time. Now, knowing as we 
do the wonderful powers of combinations and secret 
communications possessed by these native castes, let 
us consider for a moment what would be the position, 
in the event of a second native rebellion, first, of the 
railways with reference to their supplies of fuel, aud, 
secondly, of the Government with regard to the means 
of communication at their disposal for the movement 
of troops. 

To avoid against the consequences of any combina- 
tion amongst the woodcutters gradually to deprive the 
railway companies of their proper supplies of fuel, it 
should be a standing rule amongst them all that not 
less than sufficient for six months’ ordinary use should 
always be kept in stock, and that not in a few large 
stacks, which would be liable to destruction from in- 
cendiarism, but scattered in small quantities deposited 
at every station along the line. The necessity for this, 
in the mterests of the companies themselves, will at 
once be apparent upon the following considerations : 
The native mind is keen enough to perceive that the 
ready means of communication afforded to the Govern- 
ment for the rapid conveyance of troops is equivalent 
to the possession of so many more European regiments 
for the purposes of holding the empire against revolt 
or revolution ; to destroy a bridge, or to break up a 
few miles of rails, is but to cause a temporary obstrue- 
tion, which, in either case, would be sure to be speedily 
repaired ; but to deprive the locomotives of fuel would 
be a most sure and effectual method of putting a stop 
to the entire use of the railway, and would cause aa 
obstruction to locomotion far less easily encountered 
and removed than in either of the former cases, and 
the only practicable preveutive against the possibility 
of any such occurrence would be, as we have above 
stated, for the companies to retain in their possession 
always a minimum amount of fuel equivalent to six 
months’ ordinary consumption. It is quite time, too, 
that this matter should engage the serious attention of 
the Government. The facilities enjoyed by the use of 
the railways for the movement of troops cannot fail, to 
a certain extent, to leave its mark on the military orga- 
nisation of the country, by rendering the regiments 
less prepared than formerly to undertake rapid marches 
on a short notice ; for the luxury of the present day, 
engendered by railways, must have its effect upon all 
down to the very drammer-boy of a regiment. To 


avoid, then, the certain paral which would seize 
the commander-in-chief and all below him, in the event 
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of internal disturbances in India, and a simultaneous 
stoppage of many of the railways for want of fuel, it is 
time that legislative enactment took the initiative with 
a view to rendering nugatory any combination of the 
native fuel contractors, which might otherwise lead to 
such disastrous circumstances. ‘T'o be forewarned is to 
be forearmed, and we should look with very lively sus- 
picion upon the first show of any apparent combination 
amongst the woodcutters to fail in their usual supplies. 
The events which preceded the former mutiny can now 
be traced and recognised as sufficient to have, ‘at least, 
aroused suspicion, and we may rest assured that the 
first signs of any future similar trouble—should it ever 
be attempted—will be found to be some subtle devices 
aimed at the destruction or temporary crippling of our 
creat railway systems, which may now be regarded as 
the greatest power in the hands of the Government for 
the rule and civilisation of the country. 
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pase l 
A Treatise on the Strength of Materials by Peter Bartow, 
F.R.S. A new edition, revised by his Sons, P. W. Bartow, 
F.R.S., and W. H. Barzow, F.R.S. Edited by W. 

HumpBer. London: Lockwood and Co. 

Tur review of a book in its sixth edition must 
always appear a work of supererogation, but doubly so 
when a standard work, as the above, commenced 
precisely half a century ago, and successively extended 
to keep pace with the progress of investigation, is the 
one to be criticised. 

The present edition offers some important advan- 
tages over previous ones. ‘The additions are both ex- 
tensive and valuable, comprising experiments by 
Hodgkinson on the strength of cast iron; extracts 
from papers on the transverse strength of beams, by 
W. H. Barlow; an article on the strength of columns ; 
experiments by Fairbairn, on iron and steel plates, on 
the behaviour of girders subjected to the vibration of 
a changing load, and on various cast and wrought-iron 
beams; experiments by Kirkaldy, on wrought-iron 
and steel bars; and a short appendix of formule for 
ready application in computing the strains on bridges. 
To make room for all these valuable articles without 
increasing the bulk of the volume, the description of 
the proving-machine at Woolwich Dockyard, and the 
article on the comparative strengths of parallel rails 
of different sections, have been omitted, and we think 
the scissors might have been advantageously used with 
still greater freedom. 

Doubtless much of the early matter must appear 
antique and fantastic in the glare of light thrown on 
the respective subjects by modern investigation ; yet 
a certain historical interest must always attach to these 
primitive attempts at the solution of problems of such 
great practical moment. As a case in point, we may 
instance the several tables given for determining the 
conditions of simple suspension bridges. Of course 
no one would now think of referring to a table, or 
indeed of employing more figures than would cover a 
postage-stamp, for the solution of such an elementary 
problem as the determination of the stress on a sus- 
pension chain. Such tables may be looked upon as 
the characteristic fossils of the period when enzineer- 
ing literature was almost entirely dependent upon the 


extraneous aid afforded by mathematicians, talented, | 


beyond doubt, but lacking the hard practical method 
considered indispensable in any new contribution to 
the science of engineering, 

It may be justly urged, on the other hand, that not 
only is it ungracious to criticise the labours of the 
early masters of the profession, but that in these days 
of concise formule and short treatises, when so much 
is given without demonstration, the perusal of articles 
such as those in the present work on the mechanism of 
transverse strain, the mechanical action of fibres. and 
the laws of deflexion, is a most wholesome incentive 
to independent investigation. Upon these’ early in- 
vestigations are based the majority of the practical 
rules for the strengths of columns and beams given in 
English and foreign pocket-books. : 

, We may observe that many additional plates, re- 
a o , ¢ ay 7 . 
wage, A agg new matter introduced, are appended to 


_—. 


Examples of Bridges and Viaducts. 


With the additi 
upwards of 550 Estimates, and the Practice of “Aettin, 
out Works. By W. Davis HasKoun. Seco : 


London: Lockwood and Co. 1867. Edition. 


Tue work now before us is one of th 
2 e very few 
extant descending to the level of ordinary seating and 


treating on the common every-day practice of the rail- 





; 
way engineer. Usually, when a practical engineering 
book is written, it is with the view of elucidating some 
more difficult problem than is ordinarily met with, or 
some spécialité in the design of the works. Thus, a 
student of engineering would not find the least difficulty 
in familiarising himself with the complicated detail of 
skew arches, whilst he might search in vain for any 
written information concerning the ordinary methods 
of working the bricks so as to obtain “keys ” as often 
as possible, in order to bond together the several rings 
of an ordinary brick arch or tunnel. Of course the 
knowledge of such details should be acquired during 
the period of pupilage, and yet comparatively few 
young engineers have this necessity impressed upon 
them, or indeed the opportunity given them of so 
doing ; and on that account a work of the present 
nature, by a man of Mr. Haskoll’s experience, must 
prove invaluable to hundreds. 

Every engineer or contractor of experience will 
admit that thousands of pounds are. thrown away on 
account of the pulling down and cutting away, inci- 
dental to careless and incorrect setting out,; and since, 
as our author urges, comparatively few engineers are 
ever likely to be called upon to design long-span iron 
bridges, they should rather aim at perfecting them- 
selves in the duties they may be called upon to per- 
form any day; and that such an opinion is held by 
engineers generally is satisfactorily evidenced by the 
demand for a second edition of the present work. 

As detailed estimates of proposed lines are now re- 
quired by the Standing Orders, the tables of estimates 
appended to the present edition wiil considerably 
enhance its value. 

In the portion devoted to the consideration of the 
design, setting out, and building of bridges, attention 
is drawn to the two extreme cases, between which all 
designs must range. In one system a large mass of 
material is thrown into the work; in the other the 
arrangement and distribution of the material is more 
carefully studied, so as to diminish the, quantity of 
material used; in other words, the question is one of 
materials versus labour. It will be evident that even 
on the same line of railway the character of the works 


should vary with the locality ; thus, on works such as 


Mr. Fowler’s Metropolitan, economy of material is car- 
ried to the utmost, and concrete walls, with brick 
facings and counterparts, form the type of con- 
struction. 

In many instances the contractor or his agent alone 
could determine the most economical mode of earry- 
ing out the works, since he may have material on 
the spot which, although intrinsically of greater value 
than is absolutely required, may be advantageously 
employed under the special conditions of the case. 
Thus, piles of a certain size may be required for the 
foundations of stonework, and timber of larger scant- 
ling, which had previously been used in timbering the 
excavations, may be on the spot ; now the conditions 
of the individual case alone could determine the ques- 
tion whether it would be preferable or not to sacrifice 
the superfluous quantity of timber. Much, however, 
rests with the engineer, and the tables given in Mr. 
Haskoll’s work of the quantity of lime required in 
mortar and concrete, and the number of bricks laid 
per day by one man in various portions of a structure, 
will prove very valuable as affording reliable data upon 
which he can base his calculations. 

The importance of the most complete knowledge 
attainable of the strata through which a line passes 
has been so painfully impressed upon contractors b 
the ruin of their predecessors from the neglect of such 
precautions, that it is remarkable their attention should 
still require to be directed to such considerations. 
Mr. Haskoll has done well in enlarging upon this point, 

Useful tables for constants for setting out skew 
bridges, and for finding the quantities of materials 
from tle previous estimates for square bridges of 
similar span, are given in this edition. The drawings 
are explicit in detail, and give all the information 
necessary for the design of brick or masonry bridges 
or viaducts up to 100 ft. span. Many examples are 
also given of wrought and cast iron bridges and timber 
viaducts. 





Long-span Railway Bridges. London: Spon. 1867. 

Tue majority of our readers will doubtless have made 
themselves familiar with this work, in its original form, 
as it appeared in the columns of our journal. 

As the whole has been carefully revised by the 
author, and additional maiter introduced, the work 
will, we think, in its present form, attain its aim of 
presenting, in a simple form, a complete generalisation 
of the many complex questions governing the econo- 
mical design of a long-span railway bridge. 











RECENT PATENTS. 

Tne following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 

rices, from the Great Seal Patent Office, Chancery 


ne. 

(No. 292, 1s.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of Eli Thayer, of 
Worcester, U.S., Sabine Peters Pond, of Providence, 
U.S., and Daniel Bullard Pond, of Woonsocket, U.S., a 
form of water-tube steam boiler. This boiler consists 
of.a number of horizontal water-tubes closed at one 
end, each tube containing another tube of smaller 
diameter open at both ends. ‘Ihe outer tubes commu- 
nieate at their open ends with an upright tube leading 
toasteam dome, whilst the outer ends of the inner 
tubes are in communication with a water-space. 

(No. 294, 10d.) William Richardson, of Darling- 
ton, patents a method of arranging the glazed frames 
of horticultural buildings, so that, when opened, they 
shall still form a protection against direct downward 
draughts, and prevent the entrance of rain. To ac- 
complish this the opening sashes are each mounted on 
a series of links or arms, so that, when opened or 
raised, they move parallel to their original position, 
like the bar of a parallel ruler, and thus still cover the 
openings over which they are placed. 

(No. 296, 1s.) Edward Smith Crease, of Plymouth, 
patents. improvements in the rock-boring machines 
patented by him in October, 1863, these improvements 
referring to details which could not be described with- 
out reference to drawings. 

(No. 299, 1s. 4d.) Robert David Napier, of 20, 
Church-row, Limehouse, patents various arrangements 
of differential brakes, and methods of applying these 
as substitutes for ratchet and pawl movements in wind- 
lasses and other machinery. In one form of these brakes 
the band or strap passing round the brake-wheel is 
connected at each end with a lever vibrating ona fulcrum 
situated between, but not equidistant from, the two 
points of attachment of the strap. The arrangement 
is such that when the wheel is turned in one direction, 
the friction between it and the strap tightens the latter, 
and vice versd. A number of models, showing various 
applications of these brakes, were exhibited by Mr. 
Napier at the conversazione of the Institution of Civil 
Engineers in May last. 

(No, 300, 1s. 4d.) David Greig, Robert Burton, 
and Frederick Parker, of the Steam Plough Works, 
Leeds, patent several improvements of considerable 
value in connexion with steam ploughing-engines and 
machinery. These improvements include arranging 
the winding drum of a steam ploughing-engine under 
the smoke-box end of the boiler behind the hinder 
wheels; connecting the fly-wheel to its shaft by a friction 
clutch, so that, in case of an implement being checked, 
the fly-wheel may revolve free of its shaft without 
throwing too great a strain upon the rope; providing 
means for turning the implements by the movement of 
the traction-engine after the implement has been 
drawn up to the engine on the completion of its bout ; 
and also a method of constructing the steering-frame 
and connecting the implements to it by vertical pivots, 
so that they may readily follow the frame. 

(No. 314, 10d.) Joseph John Harrison, of 2, Ada 
terrace, Great Clowes-street, Broughton, Manchester, 
patents improvements in pneumatic looms, these con- 
sisting in arrangements for compressing the air by 
which the shuttle is driven. 

(No. 317, 1s.) Perceval Moses Parsons, of Black- 
heath, patents a method of constructing railway cross- 
ings by housing the side rail under the flange of the 
point rail, instead of notching it into it in the usual 
way. ‘The point and side rail are bolted together, the 
bolts passing through blocks placed between the rails. 
The patent also includes making bolts with the shank 
part tubular or of a different section to the screwed 
portion, the object being to reduce the sectional area 
of the shank so that it may be the same as that of the 
screwed part at the bottom of the thread, the outside 
dimensions of the shank being at the same time such 
that it fills the hole. 

(No. 334, 1s. 10d.) Stephen Alley, of the firm of 
Messrs. Neilson Brothers, of Glasgow, patents several 
useful forms of machine tools specially applicable for 
finishing various details of locomotive engines. We 
shall probably give illustrations of some of these tools 
in an early number, and shall therefore postpone any 
description of them for the present. 








Tue Rotiinc-mitt At Essen.—In Mr. Krupp’s tyre-rolling 
mill at Essen, all the heating furnaces are situated below the 
floor level, the tyres being lifted out through openings in the 
roofs of the furnaces closed by sliding doors. The arrangement 
has the advantage of leaving the floor of the mill quite clear, 
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DOUBLE-ACTING STEAM-HAMMER WITH 


SELF-ACTING VALVE-GEAR. 


CONSTRUCTED BY MESSRS. TANNETT, WALKER AND CO., ENGINEERS, LEEDS. 
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WE give, above, engravings of an 8 ewt. dcuble-actirg steam- 
hammer, as constructed by Messrs, Tannett, Walker, and Co., 
of Leeds, the main feature in this hammer being its self- acting 
valve-gear, which, whilst capable of great accuracy of adjust- 
ment, is yet extremely simple. The general arrangement of 
this valve-gear wil] be seen from the side elevation of the ham- 
mer, whilst the construction of the valve, by which the distribu- 
tion of the steam is effected, is shown by the enlarged sections. 

Referring to these latter views, it will be seen that the steam 
from the boiler, after passing the gridiron-valve fo: ming the re- 
gulator, is conducted Gevat 0 sage cast in the hammer- 
framing into a chamber cuneundie the central portion of the 
distributing-valve. This valve, which is of a conical form, 
works in a eng eo A ly formed face fitted into the hammer- 
framing. The valve face is perforated with three rings of open- 
ings, the central openings communicating with the steam- 








chamber already mentioned, whilst those forming the other two 
rings lead to the top and bottom steam ports of the hammer- 
cylinder respectively. The valve itself is really formed in two 
—_ carried by a central spindle, which can be adjusted 

engthways to take up any slackness caused by wear, these 
portions governing the admission of the steam to, and its re- 
tease from, the top and bottom of the cylinder respectivel 

The steam is admitted from the aunular chamber, t through 
the central openings in the valve face, into the space between 
the two portions of the valve, and according to the position of 
these latter it is admitted to the top or bottom of the cylinder. 
From the peculiar shape of the valve in cross section, either of 
the two portions is capable of uncovering six openings for the 
admission of steam into its respective port, or of forming six 
passages between that port and the exhaust. The exhaust-pipe, 
wejshould state, is in communication with the two chambers situ- 








whe at the ends of the valve. In the enlarged sectional bai of 
the valve, the top port of the cylinder (that towards er 
of the engraving) is shown in communication with the ‘i 
haust, and the bottom port with the steam-chamber. It ‘ 
be readily seen by an inspection of the Co pe oe how, 
the vitrating motion given to the valve, this state 0 
be reversed, the top port being placed in communication oe 
the steam-chamber, and the bottom port with the exhaust; 
and it only remains to explain how this vibrating ae “t 
be regulated in extent soas to govern not only the amoun hich 
opening of the valve, but also the point of the stroke at 
that opening shall take place. ts, 
These adjustments are effected by two distinct arrangenst - 
one of them regulating the extent of the arc of eager b 
valve, or what we may term the length of its stroke, a 
other virtually lengthening or shortening the rod by w 
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. ; f pe F mee ond ential 
indle is connected to the actuating lever. | from 0 to 97 per cent. ; and the proportion of wagons having , to the friction of the connecting-rods, a 

twill orc e side elevation that the lever : which | their axles lubricated with oil, from 2 to 100 per cent. guides amounted to cent. of the ———— of ~ 
the valve is actuated vibrates upon a pin fixed to the mer-| The inclination of the line varied from a downward inclina- | engines when —— coupled up. @ pistons were 
frame, and that one end of it works through a pin carried by | tion of 1 in 1000 to a rising gradient of 1 in 50. The radius | the type known as the wedih - nl eae Ft 
the hammer-head. The motion communicated to the lever as | of the curves was 400 metres (1312 ft.). : 4th. The resistances 0 engines, Ww! 
the hammer-head rises and falls is transmitted to the valve by| The tem) ure varied from —4° to-+-26° Cen (24.8° | condition of vehicles, were : Cucina ted 
a jointed rod, or rather pair of links of unequal length, forming | to 78.8° Fah.), and there were ee experiments calm fe cients 0} Rannoees 
a peers of toggle-joint. At the point where the links are coupled | weather, slight winds, high winds, weather, rain, hail, oo po =. 
to each other, another link is connected to them, the other end | and snow. S ? : : ; = eal He ~~ = 
of this link being attached to a lever, as shown in the elevation.| The speed at which the trains were run varied from 10 to | Mixedengine = wae we 6. d 
By moving this lever—which is furnished with a slotted guide and | 39 kilometres (6.2 to 24.18 miles) per hour. ; Goods — with six ey ae 6.15 r4 13.77 
fixing screw—the two links forming the toggle-jointscan bedrawn| The experiments were thus carried on under circumstances coup wheel +s nan dios s 
out of line with each other, and their effective length—regard- | widely varying. . : 5 These coefficients were obtained at aati varying from 
ing them as a connexion between the arm on the valve-spindle} Let us group together the trains which were experimented | to 30 kilometres (15.5 to 18.6 miles) per hour. 


e actuating lever—thus reduced. The effect of thus 
paw Fn the links ee the toggle-joint out of line is to turn the 
valve partially round in its seat, and virtually to reduce the 
lap of that portion governing the admission of steam to the top 
steam-port, the consequence being that, as the hammer-head 
rises, that port is uncovered for the admission of steam earlier 
than it otherwise would be. The bottom port is also put into 
earlier communication with the exhaust. 

The stroke of the valve, and consequently the amount of 
opening given to the ports, is regulated by shifting the lower end 
of the ioe link of the toggle-joint, in the slotted lever to which 
it is attached, a screw being provided, as shown in the engrav- 
ings, to enable this to be done readily. The effect of thus shift- 
ing the end of the link is to lengthen or shorten the arm of the 
lever by which the motion is imparted to the valve. _ , 

From the entire absence of tappets, or their equivalents, in 
the valve motion we have described, it works very quietly, and 
js very unlikely to get out of order. It is also, as we have said, 
very simple and readily adjustable, and is, we believe, found to 
work very satisfactorily in practice. Our engravings of the 
hammer and valve-gear have been prepared from tracings for 
which we are indebted to Messrs. Tannett, Walker, and Uo. 








TRACTIVE RESISTANCES ON RAILWAYS. 
(Continued from page 340.) 

Resistance of Locomotives and Tenders to being put into 

otion. 

Tue following values of the resistances to starting were 
obtained by applying the power for putting the engines and 
tenders into motion as gently as possible: 

Coefficients of Resistance. 


kilogrammes pounds 

per tonne. _ per ton. 

1st. Mixed engine eee oon 159 = 35.616 
2nd. Goods engines with six 19.7 = 44.128 


coupled wheels ose eee 
Generally in actual service the power required to put an 
engine and tender in motion is much greater than above 
given, as, in addition to the frictional resistances having to be 
overcome, a certain power is expended in accelerating the 
speed of the mass. 


Resistance of Tenders alone. 

Experiments were also made, by the aid of the dynamo- 
meter, upon tenders detached from the engines. The mean 
resistances were found to be as follows : 

Speeds. Coefficients of Resistance. 

In kilometres In miles 


kilogrammes pounds 
per hour. per hour. per tonne. __ per ton. 
30 = 18.6 eee 5.16 = 11.558 

45 = 27.9 eee 7 = 16.68 


Resistance of Trains in general. 

For measuring the resistance of trains recourse was had to 
the dynanometer, the experiments being only conducted ac- 
cording to the second method. There were obtained thus the 
tractive strains upon the drawbar of the tender. 

The authors refer to their complete paper for an account 
of the details of the mode of experimenting, and also for the 
calculations. It ap be stated, however, that the trips made 
by the trains were divided into equal sections of half a kilo- 
meter (about ,4,ths of a mile) each, and that the s and 
amount of work done was calculated for each of these sec- 
tions. 

When the line travelled over had almost constant profile 
throughout its course, and there was but little variation in 
eo at which the train was run, there could be calcu- 


1st. The mean resistance of the train throughout its course; 

2nd. The mean speed ; 

3rd. The mean tractive effort exercised by the draw-bar of 
the tender. 

Knowing the gross weight of the train in tons, there could 
thus be deduced the resistance per ton of train. 

In the case of the greater part of the trials the line was not 
exactly level. It was decidedly established, however, that 
the effect of rising gradients is to augment the resistance 
exactly 1 kilogramme per tonne for each millemetre of rise 
per metre, and thus the correction done to the action of 

vity could be deducted in each case, leaving the coefficient 
ue to the resistances on a level. 

The total distances run with the experimental trains were 
as follows : 





kilometres. miles. 
1360 = 843.2 with goods trains 
451 = 279.62 ,, mixed ,, 
1601 = 93063 , passenger ,, 
Total ... 3812 = 2053.44 


The total number of trains was 139. 


Experiments with Goods Trains. 

The gross weight of the trains varied from 152 to 571 
tonnes (149.2 to 560.8 tons English). The number of 
vehicles in each train varied from 12 to 66; and there were 
trains completely empty, others partially filled, and others 
ome 

proportion of platform wagons in the trains varied 


r favourable circumstances, and take the mean. 


upon un ‘ 
Letting f denote the resistance per ton of train on a level, we 
have : 
8 Coefficients of Resistance. 
In kilometres In miles kilogrammes pounds 
per hour. r hour. per tonne. per ton. 
17to26 = 1054t01612 .. f=316 = 7.06 
26 ,,32 = 1612,,1984 .. /=396 = 8.84 


From this it is concluded that at their mean speed, during 
regular service, these trains have a mean resistance of 3.55 
haegemmness per tonne=7.95 Ib. per ton English. The 
various influences which aggravate the resistances of goods 
trains have also been investigated separately ; at present, 
however, it will merely be necessary to say concerning them, 
that these resistances are sometimes augmented to about 8.6 
kilogrammes per tonne=19.264 1b. per ton English. 


Experiments on Passenger Trains. : 

The gross weight of the trains experimented upon varied 
from 30 to 116 tonnes (29.46 to 113.8 tons English) ; and the 
number of vehicles per train, from 5 to 20. P 

The proportion of vehicles having their axles lubricated 
with oil varied from 7 per cent. to 100 per cent. ae 

The inclination of the line varied from a downward incline 
of 1 in 1333, to a rising ient of 1in 100. The minimum 
radius of the curves was 700 metres (2296 ft.). 

The speed varied from 24 to 77 kilometres (14.88 to 47.74 
miles) per hour. ? f 

Grouping together the trains experimented upon under 
circumstances favourable for reducing the tractive resistances, 
and taking the mean, and distinguishing between short 
trains (consisting of from 8 to 10 carriages) and long trains 
(consisting of from 14 to 17 carriages), we find, 

1st. Short trains: 


Speeds. Coefficients of Resistances. 
kilom. miles ilo. pounds 
or hr. per hr. pertonne. per ton. 
¥ 46 = 28.12, f = 721 = 16.16 
V= 68 = 35.96, f = 967 = 21.44 
V= 7% = 47.12, f = 1466 = 82.57 
2n. Long trains: 
Speeds. Coefficients of Resistance. 
kilom. miles kilo. pound. 
per hr. per hr. per tonne. per ton. 
= @&© = 3728, = 698 = 1830 
V= 6 = 3264 fF = 653 = 1463 
V = 60 = 372, f = 805 = 18.03 


Tt will be seen from these tables that the resistances of 
passenger trains increase rapidly with the speed, and that 
they are also rapidly augmented as the trains are shortened. 

In calm weather upon a line which is in good order, and in 
which the curves are at least 1000 metres (3280ft.) radius, 
the coefficient of resistance on a level is, in the case of an ex- 
press train with eight carriages, about 14.55 kilogrammes per 
tonne (=3.59 lb. per ton English). 

Let us now pass on to the other questions of the pro- 
gramme. 

‘To determine separately the influence of each of the con- 
ditions of traction mentioned in the first question. To analyse 
the causes which in curves modify the resistances, conduct- 
ing the examination by reasoning and by experiments.” 

Experiments were conducted to ascertain the resistances due 
to the various parts of engines. 

h engine was tried without its tender, in road-worthy 
condition ; and was drawn behind the wagon fitted with the 
dynamometer. 

On the first run, the engine was drawn with all its mecha- 
nism coupled up. On the second run, the connecting-rods 
were uncoupl: 

On the third run the coupling-rods were disconnected. 

On the fourth run both the connecting and coupling rods 
were uncoupled. 

From these four trials it was possible to deduce : 

Ist. The resistance of the engine completely coupled, but 
without tender; 

2nd. The frictional resistance due to the coupling; 

3rd. The frictional resistance of the pistons, crosshead- 
guides, and connecting-rods (the frictional resistances ob- 
tained, however, being those due to the working of the 
mechanism when not ex to the pressure of the steam) ; 

4th. The resistance of the engine when running without 
its mechanism, that is to say, considered as a vehicle. 

The results are as follows : 

Ist. At a speed of 28 kilometres (17.36 miles) per hour, 
the resistances of the engines were : 


Coefficients of Resistance. 
killogrammes pounds 
per tonne. per ton. 
Mixed engine ooo ae 96 = 2315 
Goods engine with six- 22 = 27.33 
coupled wheels ... 4 ae 2 


2nd. The resistance due to the coupling of the wheels was 
not determined with sufficient accuracy to enable any con- 
clusions to be arrived at. It may be observed, however, that 
when running on a straight line the resistance due to this 
cause was very slight. 





8rd. For the mixed and goods engines the resistances due 


Causes which produce Variations in the Coefficients of 
Resistance of Wagons. | 

On astraight and level line the normal resistance of wagons 
is composed of two elements : 

1st. The friction of the wheels ; 

2nd. The resistance of the air. 

When working at low speed the second element may be 
neglected, and the resistance considered as due only to the 
frictional resistances which are expressed by the following 
known formula: 


d 
(3) B=(ptp’)f’tf"x Ty 


a oe ht of th ithout the wheels 
p = weight of the wagon without the wheels ; 
yp’ = weight of the wheels ; j 
d = diameter of the axle-journals ; 


D = diameter of the wheels ; 
’‘ = coefficient of the rolling friction of the wheels ; 
JS" = coeflicient of the friction of the axle-journals in 
their bearings. 
Friction of Avle-boxes Lubricated with Oil. 

It has been found by the method of laying down the curves 
of acceleration, that the resistance of a wagon moving at a 
speed of from 1 to 5 kilometres (0.62 to 3.1 miles) per hour 
is 11 kilogrammes per tonne—=24.641b. per ton English. In 
applyin the equation @) we may suppose, according to 

ood, t. 


at f’—0.001, and we find 
f"=0.018, 
which is the coefficient of friction in an axle-box lubricated 
with oil, and at a temperature of 20° Centigrade (68° Fah.). 
Friction of Axle-boxes Lubricated with Grease. 

The application of the same method gives for the friction of 
an axle-box lubricated with grease, and at a mean tempera- 
ture, 


=0.032. 
This coefficient is almost double the preceding one. 


Influence of the Load upon the Friction of the Axles. 

The weights of the wagons varied considerably during the 
experiments on goods trains; but it was found that the co- 
efficients, f”, were but slightly different under the different 
loads. It is concluded, therefore, that the friction of the axles 
is unaffected by the load upon them so long as this load is not 
so great as to cause seizing. 

Friction of the Axle-boxes of an Engine. 

For an engine weighing 30 tonnes (29.46 tons English) it 
was found that at speeds of from 25 to 30 kilometres (15.5 to 
18.6 miles) per hour, the value of f” was 

06 


The axle-boxes wero lubricated with oil. 
(To be continued.) 








LARGE-BORE GUNS. 
To rue Eprror or ENGINEERING. 


Srr,—Why not use, in the 15in. or any other smooth-bore 
cannon, an elongated shot, heavy at the front and encased in a 
wood sabot, the same as the projectiles used in the famous 
needle-gun, and encased in a paper sabot? If it is possible to 
make the shot so heavy at the front and so long that it will 
keep end es: reduce the diameter so as to keep the weight 
the same; that is, to use only a 10in. or a 9 in. shot in the 
15in. gun, and a pointed chilled shot at that, then a 750 lb. or 
500 1b. shot, propelled by 1001b. of powder, ought to do more 
execution than a much lighter shot thrown with’ but 30 Ib. or 
or 40 1b. of powder, The enclosed sketch will convey the idea. 





The 


sabot to leave the shot, or, more properly, the shot to leave 
the sabot when both are well out of the gun; to insure such a 
result, it might be best to make the latter in two or three pieces, 
‘The danger to be apprehended is that the wood might wedge in 
between the shot and gun, and burst it; but that would be 
governed by the angle of the butt and shoulder on the shot, and 


the kind of wood or other material used for the sabot. The 
force of the powder would expand the sabot so as to prevent 
windage and carry the shot not only free from the sides of the 
gun, but perfectly central and true with it. A sheet of tin the 
size of the bore, placed on the butt of the sabot would prevent 
the escape of gas through the joints or pores in the wood. I 
send you this, supposing it to be new, though shall not be 
greatly surprised to hear that it is an old and exploded idea. 
f it is new, you may find room for it in your paper, and through 
that it may find its way to some one who can afford to try the 
experiment ; if it is old, find room for it in your waste-paper 
basket. os 


lam 
“LES. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—Since my last communication the 
pig iron market bas undergone a very decided change—one that 
seems to have a ray of hope about it amidst the general stagna- 
tion which prevails here and in other important manufacturing 
towns in Scotland, This day week the prices varied from 
54g, 43d. to 54s, 74d, cash, and from 54s. 6d. to 54s. 9d., pay- 
able in a month. On the following day the market was very 
firm, and the prices advanced to 54s. 9d., and even to 55s. 1}d. 
cash, and to as high as 55s. 4d. at a month; and since then 
there has been no material variation in prices. Ardrossan ship- 
ments for the week ending 10th October were 3114 tons, includ- 
ing foreign shipments to the extent of 971 tons; from Glasgow, 
for the week ending the 12th October, there were 1831 tons 
shipped, including 806 tons for foreign orders. From the whole 
of the Scotch ports, for the week ending 15th October, there 
were shipped 11,181 tons as against 12,875 tons for the corre- 
sponding week last year; and the total since 25th December, 
1866, was 504,919 tons, while the corresponding period in 
1865-6 was 465,142 tons. There were no shipments of pig iron 
last week at Greenock; but the shipments of coal were con- 
siderable; and from the same port, or rather from the Tail of 
the Bank, for the month of September, the shipments of gun- 
powder amounted to 213,200 Ib. 

Leith Dock and Shipping Affairs ——At the last monthly 
meeting of the Leith Harbour and Dock Commissioners, and at 
an adjourned meeting of the same body, held yesterday, a very 
strange proposal from the Caledonian Railway Company was 
considered, and received the quietus, as it deserved. It was a 
proposal to throw a railway bridge across an important part of 
the harbour, below the entrance to the Old Dock. At the 
adjourned meeting Ex-Provost Lindsay said that, on the site of 
the proposed bridge being fixed by the Dock Commission, he 
had lodged the following reasons of dissent, which I annex, as 
they show with great fairness what was really intended by the 

bridge: 

“1. Susan I believe it is an excess of power on the part of 
the Commissioners for the Harbour and Docks to make a rail- 
way bridge across the highway or fairway of the port of Leith. 
Parliament only can sanction such an interference with the 
public rights. No intimation has been made to the public of 
the proposed bridge. 

“2. Beoanse the erection of the bridge across the fairway of 
the port on the proposed site will sacrifice to a great extent not 
only the general trading interests of the older parts of the port, 
particularly the Old Dock, but the existing valuable properties 
situated thereon, all for the benefit, unintentionally no doubt, ot 
a railway interest and the larger class of vessels going to the 
New Docks. 

“3. Because it is inequitable and unjust to expend the ~*~ 
ping dues for the proposed railway bridge, the cost of which, 
with the relative works, will not be less than 20,0002 

‘4, Because, in any view, there is already railway communi- 
sation betwixt the east and west sides of the harbour (made at 
the expense of the railway interest), and the site thereof, with 
a slight deviation, as shown in the plan prepared by the harbour 
engineers, is a right and proper site for any improved railway 
communication which may in course of time be required.” 

Mr. Lindsay maintained that the charters of the commission 
did not give them any right toa public river. The Upper and 
Lower Drawbridge, the Stone Bridge, the Victoria Dock, and 
the extension of the piers were all executed with the sanction of 
Parliament. 

The shipping of the port of Leith has of late been increasing 
scarcely any. The arrivals and sailings during August, ot 
which the returns are just published, vary very little from those 
of August, 1866, so far as the tonnage is concerned, although 
there is a small increase on the port duties for the month. 

People in Leith and Edinburgh are not much accustomed to 
see the big steam vessels which we build on the Clyde, and they 
have consequently got a little excited regarding the Cimbria, the 
last addition to the magnificent fleet owned by the Hamburg- 
American Company. The Cimbria has just been overhauled in 
the Prince of Wales Graving Dock, Leith, where she was in- 
spected by a Jarge number of people. She is commanded by 

aptain N. Trautmann, and has 130 for a crew. The Cimbria 
left Hamburg on Sunday week, about mid-day, and, although 
encountering strong head winds during the greater part of the 
voyage, accomplished the passage—a distance of nearly 420 
nautical miles—in thirty hours. The vessel was built by 
Messrs. Caird and Co., of Greenock, which eminent firm have 
supplied the Hamburg-American Company with steamers 
during the past thirteen years. Her length is 330 ft., breadth 
of beam 40ft., and depth of hold 34 ft. The engines are of 
500 horse power, but during her trips from port to port have 
indicated as high as 2200. She has hee decks, and has accom- 
modation for 60 first-class, 120 second-class, and 550 steerage 

ngers. Besides her full comp! t of p gers, the 
imbria carries 1100 tons of coal in her bunkers, and has 
storage for 1000 tons of is. When at sea, she consumes 
sixty-five tons of coal every twenty-four-hours. ‘I'he vessel is 
equably heated by means of steam pipes, and the ventilation in 
every part is perfect. The saloon, which is gorgeously fitted 
up, is 90 ft. in length. The sides are decorated with beauti- 
titully executed landscapes in oil, elegant bronze statues, and 
rich gilt mouldings. At the further end of the saloon is placed a 
handsome pianoforte for the use of the first-class passengers. 
Each state-room is farnished with two patent-spring beds. 
Her apparatus for distilling salt-water is capable of producing 
1000 gallons a day. Since April last, the Cimbria bas made 
four trips between Hamburg and New York. Her rate of speed 
has been on an average 14 knots an hour; and she is said to 
have made the quickest passage between New York and 
Southampton of any steamer on record, having accomplished 
the distance from port to port in nine days and four hours. 
She cost 90,0004, The same firm, which has so long and so 
deservedly secured the patronage of the Hamburg-American 
Company, has at present on the stocks another vessel, to be 
named the Alsatia, of the same type with the Cimbra, but 10 ft. 
longer, and having 100 additional horse 





power. I mention 


these details regarding the Cimbria, because she is one of ,ne 





noblest specimens of naval architecture that the Clyde has ever 
furnished. 

From Friday to Monday evening last upwards of sixty ships 
arrived in the port of Leith, and of these twenty-one were laden 
with timber. For some tinte betore the day first mentioned, 
westerly breezes had continued to prevail. Should eastern 
winds continue for the next fortnight, many arrivals may be 
looked for, as a large fleet of sailing ships are on the way. 

Scientific Education.— The director of the Edinburgh 
Museum of Science and Art has begun to follow in the foot- 
steps of his eminent predecessor, the late ‘Professor George 
Wilson, by showing a wish to turn that portion of the museum 
to advantage which was formerly called the Industrial Museum, 
in connexion with which Dr. Wilson bad the Professorship of 
Technology. Unfortunately, that amiable and able man of 
science died too early for the subject and office which he loved 
so well. He intended, as I know from intercourse with him, to 
turn the almost invaluable collections of industrial products 
under his care to the very best advantage, by means of syste- 
matic lectures and demonstrations upon them, both to his 
college students and tothe artisans of Edinburgh and those 
who might occasionally visit the city. I am glad to Le able to 
announce that Mr. Archer, the present director of the museum, 
has succeeded in making arrangements to have short courses of 
lectures on special departments of science delivered during the 
ensuing winter in connexion with the museum, to working 
men, somewhat on the plan of the working men’s lectures in 
the Royal School of Mines, Jermyn-street, London. The first 
course of six lectures will be on chemistry, the lecturer being 
Dr. Lyon Playfair, the Professor of Chemistry in the University 
of Edinburgh. From Dr. Playfair’s life-long devotion to the 
technical applications of the principles of his favourite science, 
his lectures should prove a great treat. They are to be followed 
by a short course on physics, I think, and others will follow 
them. 

State of Trade at Greenock.—Trade is at present remarkably 
dull, and a large number of workmen are out of employment. 
In the ship-carpenter business, out of above 700 workmen, only 
about 150 are employed. In the shipbuilding trade a large 
number of men have been paid off lately from the yards of 
Messrs. Steele and Co., Caird and Co., &e. The former firm, 
however, during last month received contracts for four large 
iron ships. The keel of one of these has been laid, and the 
others will follow; so that in the course of a month or so the 
firm will be as busy as ever. Messrs. Scott and Co. have 
nothing on hand; Messrs. Robertson and Co. and M‘Nab 
and Co. have each two vessels finishing. The engineer- 
ing trade is also very dull. The sugar-refining trade is scarcely 
so busy as in previous months, and two of the sugar houses are 
expected to be closed for a month or two, during which time 
they will undergo improvements and additions. The shipping 
trade is as dull as the others, and at present only four sugar- 
laden ships are discharging, while three weeks ago one ship- 
owner alone had ten vessels of 7000 tons in his fleet, all in port 
with sugar. The harbours are now very slack, and a great 
many of the labourers are out of employment. The timber 
ships, however, are expected in the course of next month, so 
that, although so many men are idle at present, it is expected 
that ina month or two, at least, two-thirds of those unemployed 
will resume work. 

State of Trade in Coatbridge.—Trade throughout the Coat- 
bridge district is little changed of late. The prospects which 
were formed of the winter trade have not been soalieat to any 
extent, and firms which are fully employed, as a rule, at tiiis 
season, have few orders of any importance on hand, while some 
are adding to their stock rather than part with their best work- 
men. Even the most extensive houses in the forge, tube, shovel, 
and file branches, suffer from the depression. As far as the 
iron trade is concerned, the present season is generally admi:ted 
to be one of the worst of the last half century. The malleable 
iron trade has somewhat revived during the last week or two, 
and there is now a fair demand for iron and rails for export, 
but very few orders are arriving from the Clyde shipbuilding 
— lhe stocks of pig iron at Gartsherrie, Langloan, Summer- 
ee, Calder, Dundyvan, and Carntroe, are said to be gradually 
diminishing, owing to the late increase in price, and greater 
demand. The boiler yards are almost at a standstill. In the 
tin-plate works, however, the orders are still tolerably good, 
and, as a rule, all hands are fully employed day and night. In 
the coal trade of Coatbridge and the Wishaw districts, dulness 
is the order of the day, and even with the near approach of 
winter some of the pits are being closed up, and large numbers 
of colliers thrown idle. 

Slate of Trade in Kirkcaldy and County of Fife.—Trade in 
Fite is becoming much depressed in its different departments. 
At the present time, the stagnation that prevails is quite alarm- 
ing in regard to both the mill-spinning and manufacturing 
interests. Those engaged in the former are now in many cases 
inclined not only to stop portions of their machinery, but to put 
the balance on short time, in the expectation that this great re- 
duction in the consumption would have the effect of bringing 
down the price of the raw material—a result that cannot 
certainly be looked for if the present rate of consumption is con- 
tinued. In the district of Kirkcaldy, which is suffering more 
perhaps than any other part of the county from the depressed 
state of trade, business has become quite paralysed. Not only 
are the leading mill-spinners and manufacturers talking of 
stopping altogether about the half, or putting on short time the 
whole, of their machinery, but in the other branches of trade a 
standstill would appear inevitable at uo very distant day. The 
engineers, who have of late been gradually paying off their hands, 
have now completed nearly the whole of the orders they had 
booked, and that without the slightest appearance of any fresh 
ones coming in. In the different towns and villages throughout 
the county large numbers of the “ black” class of tradesmen 
parade the streets in absolute idleness, while too many more from 
other parts of the country may te met with in quest of what they 
have not the slightest chance of obtaining—employment. With 
regard to shipbuilding, prospects are no brighter. The coal 
trade of the county, in which several thousands of the population 
are engaged, and on which many thousands more depend, has ot 
late become worse in consequence of the public works going on 
short time. A good demand for foreign ports exist; but from 





the scarcity of vessels, owing to the few home freights, there 
is no possibility of its being properly met. On the Tay, as well 
as on the Firth of Forth, this great scarcity of vessels to supply 


the Continental demand is felt. Taking the whole of these 
circumstances into account, it may be said with safety that 
trade has not been so backward in this quarter for at least the 
last eight years, and, with a scarcity of work and high pro- 
visions, it isto be feared that a hard winter. is in store for those 
of the working population of our towns and villages who have 
not made the necessary provision for the apparently impending 
crisis. 

The New Waterworks at Port Glasgow.—These works, 
which were opened yesterday (Tuesday) with some ceremony by 
the authorities, were commenced eighteen months ago, Mr. 
James M. Gale, engineer to the Glasgow Water Commissioners, 
directing the engineering details. Under the agreement the 
works were to be completed at the end of September of the pre- 
sent year, but the operations were carried on to such advantage 
that Mr. Murray, the contractor, secured for himself a premium 
by fulfilling his engagement several weeks within the stipulated 
period. The waterworks consist of a large reservoir, near the 
faurm-steading of Leperstone, at the top of the main valley of the 
Finlaystone Burn, and a largefilter and tank at the farm of Park- 
hill. The works ure capable of supplying 12,000 people with 
30 gallons of water a head per day, or 360,000 gallons a day. 
The reservoir, which is 33 ft. above the mean level of the sea, 
covers an area of 26 acres, and is bounded by two embankments 
(one at the north and the other at the south end), the largest 
one, that at the south end, being 250 yards long and 204 ft. 
deep. The reservoir will contain 8,800,000 cubic feet of water, 
a quantity which will yield a supply to a population of 12,000 
for a period of more than one hundred days without rain. The 
drainage area, which includes a diversion of the Finlaystone 
Burn, is about 300 acres, and, should the works come to be ex- 
tended, the drainage area can be increased to about 450 acres. 
The waste weir is situated at the end of the south embankment, 
and the surplus water flows back into the streams that lead to 
the Gryfe. A large staund-pipe, 3it. Gin. in diameter, is 
situated at the other embankment, and by means of this pipe 
the water in the reservoir can be drawn off at three different 
levels. Upon the outside of the north embankment there is a 
gauge well, which has been constructed for ascertaining the 
exact quantity of water that leaves the reservoir. From this well 
the water is conducted in earthenware pipes (15 in. in diameter) 
for the distance of one mile five furlongs to tie filter and service 
tank at Parkhill. The works here consist of a filter and tank; 
but before the water falls into the filter it passes through another 
gauge well, so that any leakage which may take place between 
the reservoir and the well can be at once discovered, and the 
quantity of water gauged that passes through tothe town. The 
filtering materials are composed of whinstone, metal, gravel, 
fire-clay tiles, and Brodick sand. The tank is a circular one, 
built of 18 in. ashlar walls. The water in the tank is 256 ft. 
above the sea, and with this pressure the highest houses in the 
burgh can be supplied with water. From the tank the water 
is led through a 9in. iron pipe for two miles and one furlong, 
and distributed through the different streets of the town. 

Glasgow Gas.—The Town Council having recently resolved 
that the Inspector of Gas Meters should periodically exhibit 
information as to the quality, illuminating power, &c., of the 
gas supplied by the gas companies, Mr. Campbell, the inspec- 
tor, will now furnish to the newspapers weekly a statement of 
the illuminating power of the gas of each of the companies, and 
the price ym per 1000 cubic feet. Mr. Campbell has also 
been directed by the Town Council to procure from the large 
towns information as to the illuminating power of the gas sup- 
plied, and the price charged per 1000 cubic feet, and to tabulate 
the information monthly, and supply the tables to the news- 
a. The following is the report by the inspector for five 
weeks: 


Illuminating Power of the Gas supplied in Glasgow, from the 
5th to the 13th September. 
Strd. Candles. 


Glasgow Gas Light Company, average ... 27.9 
The minimum being 257, and maximun =. 29.1 
City and Suburban Gas Light Co., average... 26.7 
The minimum being 25.4, and maximum —27.9 
From the 14th to the 20th September. 
Glasgow Gas Light Company, average 30.8 
The minimum being 26.8, and maximum = 84.9 
City and Suburban Gas Light Co., average 29.6 
The minimum being 26.6, and maximum 33.5 
From the 21st to the 27th September. 
Glasgow Gas Light Company, average 31.8 
The minimum being 28 and maximum... 39.7 
City and Suburban Gas Light Co., average 29.9 
The minimum being 27 and maximum 33.3 
From the 28th Sept. to the 4th Oct. 
Glasgow Gas Light Company, average 30.9 
The minimum being 28.6, and maximum =. 33.4 
City and Suburban Gas Light Co., average 28.4 
The minimum being 27 and maximum 29.9 
From the 5th to the 11th Oct. 
Glasgow Gas Light Company, average . 29.0 
The minimum being 26.9, and maximum +t 
26.4 


City and Suburban Gas Light Co., average 
The minimum being 26.1, and maximum 
I give this table as an example to other towns, and at present 
to show what kind of gas we get in this city. Any other town 
may do the same under Lord Redesdale’s Act. 


27.2 








New Evoryrs ror tae Nortu Lonpon Ramway.—We 
understand that Mr. William Adams is now designing some 
locomotives of a new pattern for the North London line. They 
are to be outside cylinder engines with four coupled wheels and 
a four-wheeled bogie in front, and they will in their general 
arrang t muchr ble American engines, except that they 
will have plate-frames instead of the bar-frames almost univer- 
sally used in the States. There are at present but few outside 
cylinder engines on the North London Railway, and all the fine 
tank engines built by Mr. Adams during the last few years 
have inside cylinders. 
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INDIAN RAILWAY STATISTICS. 


Tue following particulars relative to the working of 
the guaranteed Indian railways will, no doubt, be read 
with interest. The first statement shows the mileage 
results for the year ending the 30th of June, 1866, 
and the second statement gives particulars regarding 
the traffic on the several railways during. the first 
quarter of the present year, as compared with the 
similar portion of 1866. 





it will be due to the relative cost of fuel on the respec- 
tive lines. Thus, with the exception of the Madras 


Railway, the East Indian Railway, some of whose | 


branches actually tap a portion of the most plentiful 
coal-bearing districts of Saale, will be found to work 
at a less rate of percentage on earnings than any of 
the other lines. One line only, the Calcutta and 
South-Eastern, does not pay its working expenses ; 
and the Great Indian Peninsula line, which for per- 
centage of profits on total capital stands second only 


Statement showing the Train-Mileage Results on all the open Railways in India for the year ending June 30, 1866. 
































| Bomba 
7 | Calcutta Great Y> Great 
Pham Bengal ‘and South-| Punjab. | Indian Sindh. a ae Madras. |Southern of 
"4 Eastern. Peninsula. Toda. India. 
Miles open ose ooo] 11294 110 | 28 253 701 109 | 306 611 79 
Train mileage ... «| 4,625,705 | 325,493) 60,166 | 354,239} 2,259,881 | 283,062; 745,961 | 1,806,998 | 149,452 
8. d. s. 4. s d. 8. d. a. @ oa | &° & s d, s. d. 
Gross earnings per train 
mile ... eae | 83 7 7.85 8 8.935 | 5 0.72 | 10 9.625] 6 8.21 | 11 4.695 6 8.575) 5 0.5 
Expenses és «| 3 7.875 | 4 1.46 4 1.05 8 0.73 6 4.6 5 8.57 | 6 8.27 2 10.7 2 5.05 
Profits ... de 4 7.125 | 3 6.39 eee 1 9.99 4 5.025 | 011.64, 4 8.425 3 9.875) 2 7.48 
Percentage of expenses 
on earnings ... Pr 44,32 53.95 109.13 60.49 59.09 85.48 | 64.37 43.06 48.01 














From this statement it will be seen that the expenses 
per train mile, even on lines that are making nearly 
equal earnings per train mile, are by no means in pro- 
portion to their earnings. It may, however, probably 
arise partly from difference in the superiority of con- 
struction in the first instance, partly from better and 
more economical management, but in a great measure 


to the East Indian Railway, works at the high rate of 


larity of rates of working expenses should cease, or at 
any rate become very considerably lessened. 


The following statement will show the estimated 
| average cost, over each of the undermentioned lines, 
of coal exported from England, and will serve to ex- 
plain how a difference in the rate of working expenses 
on those lines may be, to a certain extent, accounted 
for. 














Average cost per Estimated 
Railway. ton on arrival in javerage cost over 
India. the iine. 
£s. a. £8. d. 
Coal 22 4 8 0 0 
Great Indian Peninsula — 211 8 812.0 
fuel ¥2 71] 880 
fuel 
Madras... ese «(Coal 2 9 94 380 0 
Bombay and Barod ae 23 0 218 0 
Sindh one * oooh gy 212 8 8 0 0 
Great Southern of India...| ,, 212 0} 218 0 





The following statement shows that on four out of the 
nine lines of railway there was a falling off in the total 
earnings during the first quarter of 1867, as compared 
witb the similar period of 1866, notwithstanding that in 
one case—that of the Eastern Bengal line—the mean 





59 per cent. of its earnings, whilst the expenses o' | mileage open was greater in the former than in the latter 
the East Indian line are only a little above 44 per! period. All the other lines show an increased average 
cent. on its earnings. This difference between these | receipt per week per mile open, with the exception of 
two lines is doubtless due to the difference in the cost | the Great Indian Peninsula, which shows a falling off 
of fuel; but now that the former line has extended to | of £8.2, owing, no doubt, principally to a falling off in 
within reach of the Nerbudda coal-fields, such dissimi- | the cotton traffic. 


The following is a comparative Abstract of Traffic on the Guaranteed Railways throughout India for the First Quarter of 1867 and 1866. 










































































Calcutta Great sae Bombay, Baroda, , 
East Indian, | Eastern an Punjab. Madras. Southern | Great Indian and Sindh. 
Bengal. South.Eastern. of India. Central India. 
First Quarter. 1867. | 1866. | 1867.| 1866. 1807.| 1866, | 1867. | 1866. | 1867. 1866. | 1867. | 1866. | 1867. 1866. 1867. 1866, | 1867. | 1866. 
: As £ we AM AT LACE ee ee ae er ae Pe pe 
Total earnings... axes | 645,730 | 570,403 [34,894 |35,412| 2,583) 3,371 |23,430|27,849 | 111,085 | 107,873 |14,410 | 8,585 521,822 | 512,656 | 114,966} 117,719 |34,190 | 28,030 
Mean mileage open... eco ° 1,131 1,129}; 1133) 110 28 28 246 253 645 611; 127) 79 831} 699 | 306 806 109 108 
Average receipt per week ... «| 49,671 | 43,877 | 2,684) 2,724 195; 252) 1,802] 2,142 8,545 8,298 | 1,108; 660) 40,140 39,4385 8,843 9,055 | 2,680) 2,156 
Average receipt per week per mile | 
jn oe ae = a 43.0 38.8 23.7 | 24.7 7.0 9.2 7.3 8.4 13.2 13.6 8.7 | 83 48.2 56.4 29.0 29.5 24.1 | 20.0 
“ ° Ib. in. length in feet, and cannot therefore absolutely state that a 
THE SOCIETY OF ENGINEERS. ‘ No. 1. One iron coe 425 14 deflection 4 ft. 6 in. bar, 1 in. square, of the same iron would endure what 
W. H. Le Fevyre, Esq., President, in the Chair. » 2 Do. mt ik ER ig k | is here given as S; but comparing the results now obtained with 
October 7, 1867. , 3. Threeironsmixed... 570 ... 18 4 others made on bars of similar size, a very high quality is 
The Quality of Iron as now Used. By Ew1nc MATHEsSON. » 4 Oneiron ... oe 605 .. ” apparent. 


(Continued from page 358.) 

AnD fow comes the second proposition mentioned. The 
standards of excellence are too low. tis hardly worthy the re- 
putation and genius of engineers that they should, knowing—as 
they doubtless must do—the different materials with which 
they might deal, mark a certain standard of excellence to con- 
form with the mediocrity that generally does exist, instead of 
aiming at what may be, if they choose, and thus to lead the 
manufacturers of the country up to conform to their higher 
notions of what is good and best, for surely it is the province of 
professional engineers to take any good lead of this kind, and 
this because there is a quality of cast iron to be obtained in 
England which is now practically ignored. It has been seen 
that the quality of iron supplied generally ranges from 350 to 
490 of the scale, and all this time iron can be had for the asking 
of 500, 550, and 600 strain. These even are not the highest 
figures to be obtained, as will presently be seen, but they are 
those which, leaving a margin of higher excellence, may be 
relied on as certain by an engineer who determines to have 
them. The difference between 600 and 490 is great enough, 
but when it is shown that a large quantity of iron manufactured 
is much below this, then, indeed, is thereevidently a waste of time, 
labour, and space incurred by any one who is content with so 
little, and who is often completely in the dark as to the quality 
altogether. The writer has with him here a printed table, 
which is an extract from a report printed by order of the House 
of Commons in 1858, of the results of experiments’ made at 
Woolwich to obtain information useful in the manufacture of 
cast-iron ordnance. Fifty-one different specimens were care- 
fully examined. ‘They were taken from ironmakers in different 
parts of England and Wales, and tested for their transverse 
strength, for torsion, tension, and compression, and were in 
proportion as follows: The transverse strength varied gfadually 
trom a figure 9619 to 3075, or more than 2 to 1. The crushing 
strain varied from 130 to 50, the torsion 81 to 37, and the 
— gravity differed as 7.2 to 6.8. The writer has not been 

le to ascertain the actual dimensions of bars and the weights 
in pounds, but quotes the figures to show the comparative value 
in the different kinds. 

With these enormous differences existing, is it not monstrous 
that the competition in iron should be almost entirely un- 
controlled, as it practically is? The extremes of high and low 
just quoted are not accidentally high and low ones, but the 
numbers range gradually and equably from top to bottom. It 
has been just stat@d that superior iron exists, but it is only after 
careful and oft repeated experiments that the assertion is ven- 
tured on. For convenience, the tests were carried out with 
Fairbairn’s size of bar, and these bars were made as accurately 
as possible lin. square, and were placed on bearings, and 
loaded as in the diagram. No irons of an inferior kind were 
—_ but ordinary good irons of reputed quality. The lowest 


tt, therefore, was not very low, and the whole were " 
: v 
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Some of these irons were good, and had been supposed to be 
good, but they are not the only ones to be given. ‘The above 
tests were made more than a year ago, and, although conducted 
with care, were necessarily of somewhat a rude character. It 
was, therefore, determined to take advantage of some tests that 
were to be made at Mr. Kirkaldy’s establishment to confirm or 
correct the conclusions already arrived at. It is not necessary 
here to describe the machinery in that place, it is now, doubt- 
less, known to all London engineers, who need only to see to appre- 
ciate the cleverly contrived apparatus that with exquisite 
nicety tries every kind of mechanical strain up to hundreds of 
tons, and which at the same time records every change effected 
by increasing weight, and the final resu!t that is obtained. 
The bars sent to Mr. Kirkaldy were not of the size used by 
Fairbairn, but of the more approved form previously alluded to 
lin. broad and 2in. deep, while the length between bearings 
was only 3ft., thus giving a very much stronger girder. It was 
speaived | to test two qualities of iron—the first, an unmixed iron 
made from an unmixed ore of the best quality known to the 
writer, and the second, an inferior iron also from one single 
ore, but mixed with a portion of the superior metal first tested 
alone. Twelve bars were tested of each sort, and the results 
are given with all confidence as indisputable. It may be just 
mentioned that Mr. Kirkaldy measures the exact width and 
depth of each bar, so as to arrive at the exact value of the test, 
as it is impossible to cast the bars with mathematical similarity. 
By this measurement is obtained the figure of bd2, and this, for 
the purpose of argument here, is easily reduced to the standard 
of Fairbairn’s formula. The bars of unmixed good iron stood as 
follows, they are now placed in their order of quality: 


: Value of : 

, Breaking +. Ultimate 

No, bP Weight. Mt. Fait Detection, 
lb. in. 
1 we 4202 4668 741 B74 
2 - 8.998 4214 702 B53 
3 .. 38.960 4159 700 All 
4 .. 4.089 4233 698 375 
5 .. 4120 4315 697 886 
6 ... 4.413 4469 673 352 
7 oe 8.959 8971 668 894 
8 ... 4.000 8955 659 318 
9 .. 8.998 8886 648 3873 
10 ... 38.920 3709 630 -316 
Bh. ne’, Gaee 8896 630 B41 
13 -.. 8.996 8114 519 -264 


Theayerage of S here is 663; and if it had not been for the one 
exceptionally low bar, the average would have been 676, a re- 
markably high figure compared to the 500 which may be said to 
be the limit hitherto taken as practicable. 

It is _ here to mention that the writer has not himself 
erified part of Fairbairn’s formula which calculates by the 


The inferior iron, improved by its mixture with a portion of 
good, gave the following results. 


Breaking Ultimate 

No. bd? Weight. 8. Deflexion. 
Ib. in, 
1 ... 4.284 3713 578 -268 
2 .. 3.456 2863 552 304 
3 .. 4.245 8344 525 +234 
4 .. 38.838 2908 505 282 
5 .. 38.385 2489 490 307 
6... 4.203 8070 487 -238 
7 ws 8.422 2481 476 -207 
8 ... 3.565 2491 471 .219 
9 .. 4.201 2982 470 252 
10 ... 4.160 2891 405 214 
11 ... 4.822 2902 449 -280 


12 ... 4.827 2688 412 227 
the average in this case being 490, a very respectable figure 
compared to what the weaker iron would have been without the 
— Probably, by itself it would not have exceeded 390 
or 400. 

Having seen what superior iron exists, and its quality com- 
pared to that asked for by engineers, the third proposition is 
reached— 

That where tests are given, they are often not duly exacted. 

And it may be at once stated boldly, that in some cases there 
is not even a pretence of carrying them into practice. The 
engineer has specified them so as to have a power to reject what 
is notoriously worthless; but if the work goes on pleasantly, and 
the castings are smooth and clean, with no apparent flaws, no 
actual test is made at all. Some are not as lenient as this; but, 
while letting stanchions and columns pass, rigidly test all 
girders and castings that take a transverse strain. th subject- 
ing these to an actual dead weight, of course certain positive 
information is gained, but to a very limited extent; for if the 
castings are strained only to something beyond their mere work- 
ing load, only flaws and manifest deficiencies are discovered, and 
the ultimate value is as far as ever from being known; for the 
only real way of testing irons is to break them, and it would be 
rather an expensive process—to say nothing of difficulty—to 
break heavy columns and girders. But where actual breaking 
loads are applied by hydraulic pressure, there is generally the 
greatest difficulty in correctly recording the results. The appa- 
ratus used is probably only reluctantly made at all by the 
manufacturer, and is often of a very rude kind, the load being 
calculated by the small round safety-valve of the pump, where 
the most — nicety of dimension is needed, and where the 
greatest facilities exist for ‘‘ cooking” the account of load. Of 
course, theoretically, nothing is more easy than to demonstrate 
by the length of lever, &c., what is the total pressure given; 
but those who know the working of these presses are aware of 
the difficulties that prevail. For instance, the diameter of the 

alve, on which all the calculations are based, i 





h t is perhaps oaly 
in., and its area may alter directly it, by any slight jerk, is 
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raised at all. The knife-edge steelyard, as sometimes but 
rarely used, is also often deficient, and gives misleading results, 
The admirable machinery that has been contrived and set to 

, at his ing works, in Southwark, not 
only succeeds in itself, but shows, beyond question, how totally 
wrong must have been many of the data hitherto taken for 
deficient apparatus, have been 


(To be continued.) 
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MACHINERY IN THE FRENCH 
EXHIBITION. 
To THe Eprror or ENGINEERING 

Sin,—The mechanical productions of French and Con- 
tinental engineering firms, as exhibited this year in the Champ 
de Mars, have from the earliest days of the Exhibition given 
rise to much comment both in public prints and in private con- 
versation, owing to the opinion entertained by many that the 
Continentals had entirely overtaken us, and that this particular 
branch of industry, which had hitherto been considered to be- 
long almost exclusively and as it were by right to the English 
nation, was either ually leaving us, or would soon leave us, 
and be appropriated by the Continent. 

It certainly cannot be said that ingenuity in the combination 
of mechanical movements has been wanting on the Continent— 
the fruits of the inventive genius of our neighbours are too 
numerous to admit of any question on that point; but this 
kind of ingenuity only constitutes one portion of mechanical 

nius, the other elements of it being the proper appreciation of 
fhe proportion of parts, and the knowledge of executing the 
work with accuracy and care in such manner that the machine 
shall form a harmonious whole, able to perform the greatest 
possible amount of work of its kind without undue strain and 
wear upon any single one of its parts. 

These elements had hitherto been wanting to the Con- 
tinentals generally, but the display of this year, as compared 
with that of 1855, gives unmistakable proof of great progress 
in this direction during the period which has since intervened, 
and this is especially evidenced in the construction of machine 
tools, where much good workmanship may now be observed, and 
whose build assumes at length quite an English look. It is 
indeed only within the last five years that French makers seem 
to have understood that, in order to make a tool able to do both 
much work and good, a liberal weight of metal must be put 
into the tool. The same feature is observable in their locomo- 
tive engines, in whose details many good intentions and much 
good workmanship a be seen, although their general design 
will never be acceptable to English engineers. 

Yourself, who make your observations with a discriminating 
eye, distinguishing between mere imitation and original thought, 
have consistently and, to my mind, very justly maintained that 
England still occupies the position of leader in mechanical in- 
dustry, both in the matter of conception and workmansbip; 
and from this fact you have drawn the conclusion that the 
fears spoken of were groundless, and that England still would 
remain the great emporium of mechanical industry. 

The gloomy views entertained by others, however, have un- 
doubtedly been greatly fostered by the recent achievement of a 
well-known French firm, whose works are situate in the very 
heart of that country, in furnishing one of our large railways 
with some forty or fifty locomotives at a price which, if it were 
not ruinous to the English maker, at any rate would leave him 
without a farthing of profit. Whether this is or is not an 
achievement accomplished in the mere pursuit of a French idea 
at a pecuniary loss (which, I am informed, would have been the 
case even if the Great Eastern had been perfectly solvent) 
appears to me a consideration of secondary importance, now 
that the inroad is made; for I believe the fact will remain pre- 
sent in the minds of many, especially abroad, and will be —_ 
taken advantage of, that England has supplied itself wit 
machinery from France; and it seems to me significant enough, 
conjointly with others mentioned, to justify inquiry into the 
reasonableness of those fears, and into the causes which may 
have brought about this state of things. = - 

Now, the points to take into consideration in deciding upon a 
question of competition or comparison of cost, in the manutac- 
ture of any given article of trade, are: ; ; 

1. The rate of wages of workmen, and their comparative 
abilities and worth ; 

2. The cost of the raw material; and 

8. The management of works. : ; 

1. Granting the qualitative ability of Continental mechanics 
to be equal to that of the English, as has just been shown to be 
the case, it is a fact beyond dispute that the average wages of 
mechanical labour in England are at least one-third higher than 
on the Continent for onlay day-work, and in some localities 
it is probably more than half as much again, because the differ- 
ence between the wages of a skilled mechanic and a common 
labourer is much greater on the Continent than in England. 
‘Thus on the Continent the wages of a good mechanic may be 
as much as 6s,, while acommon labourer earns little better than 
2s., showing a difference in the ratio of 3 to 1, whereas in Eng- 
land this ratio seldom exceeds 2 to 1. Then, again, the ob- 
noxious rule of paying time and quarter (or more) for overtimes 
with its train of evil consequences, is totally unknown on the 
Continent, and thus in times of great pressure of work, over- 
time not only is no special source of extra expense, but, more- 
over, offers no special encouragement to studied neglect of duty, 
which is unfortunately too much tae case in England in order 
to ure occasion for overtime for the sake only of the higher 

of wages which it yields. Besides this there is the item 
of walking time, which, in London at any rate, is made into an 
unyielding rule, and which is also claimed in northern towns in 
a more limited manner, of which the Continental employer 
knows no more than his own judgment commands him to con- 
cede, and which, in the run ot time, causes the balance of ex- 
pense to lean very much in his favour. 

In these and other matters, such as the employment of appren- 
tices and pi the lish employer is absolutely at the 

ranuy of i 


of tyrano: ’ unions, who have greatly de- 
moraned the Bog workman, and imbibed him with the 
nefarious notion capital is the natural enemy of labour, 


from which belief flows his unwillingness to do his very best for 
his employer ; whereas on the Continent, notwithstanding that 
important concessions have been made to workmen on the sub- 
jects of strikes, the laws of master and servant are still very 
stringent and well defined; upon the whole, capital and labour 
work very harmoniously with each other, and live together on 
very amicable and even social terms. Much of the estrange- 
ment which exists between capital and labour, between employer 
and workman, in England, is no doubt due to the social system 
of the country, which thrusts the workman outside the pale of 
what is termed respectable society, on the simple ground of his 
being a workman; but the principal source of the great evils 
pointed out are undoubtedly the trades’ unions as at present 
constituted, and until the English people relinquish some of their 
mistaken notions of freedom, and allow their Government to 
regulate the actions of these unions and to exercise a salutary 
supervision over them, these evils will increase rather than 
diminish, on the simple principle that the uneducated mind is 
more inclined to progress towards evil than towards good, when 
left to take its own course. 

2. As to the cost of raw material (excluding Belgium from 
this comparison), pig iron certainly is still much higher in price 
on the Continent than in England, and the difference may be 
put down at a ratio of 3 to 2, in localities ~~ at great dis- 
tances from the centres of production, which no doubt gives a 
great advantage to the English in those structures in which the 
weight of cast iron is the chief element of cost. The same diffe- 
rence, however, does not exist in manufactured iron, such as 
bars, plates, and joists, a fact weil known to our manufacturers 
and engineering firms, since the former refuse to roll some de- 
scriptions of them, on the plea that they could not do it with any 
chance of fair profit, and the latter import and use them on the 
simple ground of cheapness; on the same ground, also, are Con- 
tinental firms able to build wrought-iron bridges at as cheap 
and even a cheaper rate than English firms, and hence no work 
of this kind is now made in England for those parts of the Con- 
tinent where French capital and French engineers are employed. 
Even locomotives are built successfully in a commercial sense, 
at and below the rate of 55/. per ton, tender included; whereas 
in England the cheapest rate does not reach as low as 60/. per 
ton, and this price does not seem to be over-remunerative, for I 
do not know that any of our modern locomotive builders have 
realised any very large fortunes. 

In this question of cost of raw material, the price of coal 
necessarily figures as a very important item, and here it will 
become apparent that the late treaty of commerce with France 
has greatly assisted competition in those branches of manufac- 
ture in which coal is largely used; for steam and smithy coal, 
which some fifteen years ago cost 32s. per ton in remote locali- 
ties, may now be had in those places at a lower price even than 
the manufacturer pays for it in London; whereas during the 
same period no material alteration has taken place in Epgland; 
and although this reduction in price is no doubt accounted for 
to some extent by the greater comparative rate of production in 
France, still the treaty has done its share of the work, and it 
may fairly be pointed out here that free trade, which is a good 
thing in certain matters, is not necessarily of itself a universal 
specific for prosperity, and, like most good things, should only 
be made use of with moderation and discretion; for the French 
wines, which we get in exchange for our coal, will never change 
the habits of the mass of the English people in the matter of 
alcoholic drinks, and the ruin of the silk trade may yet be 
followed by a partial crippling of our engine factories. I am 
thoroughly convinced that later generations will reconsider this 
question of free trade in coal. 

8. On the sulject of management much might be said, but 
the gist of the matter under consideration resides chiefly in the 
two questions already examined. I would, however, observe 
that for the erection of large works, such as bridges, rallway 
stations and roofs, lighthouses and works of like importance, 


England is wanting in that intelligent and well-educated staff 


which is formed in some of the Continental industrial schools; 
the practice with English firms is to place the work into the 
hands of mere workmen, which are believed to have some push 
in them, but whose untutored mind is never able to embrace the 
whole of the subject upon which he is engaged, with that com- 
prehensive view taken by a mind which, through a long course 
of tuition, has been taught to think; and consequently it 
happens not unfrequently that many an undertaking, which 
had every appearance of becoming profitable while it was in 
course of construction, turns out a dead loss through unlooked- 
for expense in the course of erection. There are many estimable 
men in England who never will believe that a person is com- 
po to superintend the execution of any kind of work unless 

is an ofispring of the bench, the fire, or the yard, and indeed 
the heads of English engineering firms are generally and 
thoroughly imbued with this idea. 

These various considerations lead me to the conclusion that 
the fears spoken of in the opening paragraph of this letter 
are not entirely without foundation, a my apprehensions are 
by no means lessened when I reflect upon the fact that a few 
weeks ago only I found a large engineering firm, whose works 
are situated under the shadow of the Northern Alps, busily 
engaged upon an order of machine tools for China and Japan. 

I remain, Sir, 
Yours,.very truly, 


Paris, October 8, 1867. J. J. Bircke.. 








Tue CLeveLanp Iron Trape.—The make of pig for the 
quarter ending September 30 showed an increase upon the pre- 
vious quarter of 10,133 tons, while there was a decrease in 
makers’ stocks, notwithstanding the increase in the make, of 
7242 tons. The demand for pig iron for Belgium and France, 
as compared with the shipments in the early part of the year, 
continues limited. In foundry work there is not much fresh 
business reported, although the various works are tolerably 
busy. The demand for rails continues steady, and it is said 
that a further large order for Holland has been placed in the 
district. The mills and forges are busy on this description of 
work, and heavy shipments will be made to Riga and Cronstad 
until the navigations close. A large quantity of railway matériel 





is also being forwarded to Egypt. 





FERRIES BETWEEN ENGLAND AND 
FRANCE. 


To tHe Eprror or ENGINEERING. 

Srr,—Not long since, I heard an American sea-captain 
that if the Straits of Dover and surroundings belonged to 
United States, they would have had a proper ferry over twenty 
years ago, and I suppose it probable that there are not many 
Americans familiar with the case who do not believe it. Con- 
sidering, then, that Europe contains ten times the population of 
the United States, and a similar area, it argues that there is ten 
times the want of adequate ferries over the Straits of Dover, 
particularly as the most densely inhabited and animated 
portion of Europe is within a radius of a thousand miles of the 
Channel. 

I once thought it possible that frequent crossing of the 
Channel in the miserable cockle-shells used for conveying pas- 
seugers would wear one into the notion that, after all, they 
afforded one of the boasted “solid English comforts.” On the 
contrary, however, the late performance of my about fiftieth 
passage has not only increased my disgust, but stimulated an 
incentive to inquire, through the columns of your extensively 
read journal, where the much-needed ferry improvements have 
hitherto been urged, if the engineers of Great Britain are asleep, 
Is there none who understands the case, possessing a Brunel 
influence upon capitalists, to carry out one of the most profitable 
of enterprises, in fact, one that would probably afford a revenue 
to the London, Chatham and Dover, South-Eastern, and the 
as railways of France, such as would prove accept- 
able 

The wants in the case are of a plain common-sense descrip- 
tion. The London, Chatham and Dover and corresponding 
French lines should be connected by boats of 300 ft. to 500 ft. 
long, 60 ft. to 90 ft. wide, or the longer and wider the better, 
but in any case built very low, and not to draw more than 5 ft. 
or 6 ft. of water, bearing railway tracks, to carry in divisions 
any probable length of trains that would run between London 
and Paris, so that luggage or goods need not be disturbed 
between the place of departure and destination, or passengers 
leave their places, except for refreshments, preparations for 
which could be made on a grand scale and perfect system within 
the saloons, which should, from their i acc lation 
and adaptation to comfort, form an attractive feature of the 
boats. Ample accommodation could also be afforded for loaded 
teams or vehicles of all descriptions. 

The wretched craft now plying between Newhaven and 
Dieppe should be substituted by boats of not less than 300 ft. in 
length and 50 ft. to 60 ft. wide, also low built, and drawing 
about 5 ft. of water, provided with no less comfortable and at- 
tractive accommodation than the former. 

The railway trains should have trucks or cars for carrying 
luggage vans or crates on their own wheels, being run on to the 
former after they are packed with luggage, and on the arrival at 
Newhaven run off to a derrick on the shore and dropped to the 
deck of the boat; on arriving at Dieppe, lifted by another shore 
derrick, attached to horses, and trotted off to the train, where 
they would arrive as quickly as the passengers. 

The greater portion of the cost of a properly contrived ferry 
would the harbour arrangements, but no amount could be 
fairly invested in such an enterprise that would not yield a large 
remuneration. 

When steamers connect with railways by sea or river in the 
United States, which is a very common thing, the boats arrive 
alongside a wharf in the usual manner, a wide gangway or 
bridge is swung by tackle suspended overhead and dropped on 
to the forward part of the boat. Horses, being ready, are 
hitched to the luggage crates, run rapidly to the train, and 
placed side by side on the truck intended for carrying them. 

While this process is going on the passengers are moving off 
the aft part of the boat over a wide gangway, swung upon the 
boat in the manner aforesaid, and in a few minutes the train is 
off. So passages can be made any distance within railway 
travel, even to thousands of miles, and luggage not shifted on the 
way or seen by its owner until both are in the hotel or terminus 
forming their destination. 

How is it between Londonand Paris? You first deliver your 
lnggage at the station, where it is decorated, or rather soiled, 
with a label pasted upon it before it into the van ; on arriving 
at Newhaven it is handled a cosunt thas on reaching the boat, 
a third time from the, bridge of the boat to the deck, tourth, from 
deck to the hold, fifth, at Dieppe, from the hold to the deck, 
sixth, from deck to bridge, seventh, from bridge to shore, 
eighth, from shore to wagon, ninth, from wagon to the ground, 
tenth, from ground to the French van, eleventh, from van to 
customs, forming in reality about a dozen chances for “ baggage 
smashing” on the way, besides the ridiculous waste of time in 
handling it. 

And as to the boat we cross the Channel in!! 

My last experience was in one of the “crack” or fast ones, a 
long, narrow, deep thing, skilfully modelled for pitching and roll- 
ing ; the best and middle portion of the hull filled from side to side 
with boilers and machinery, leaving only the sharp ends which 
contain small holes dignified with the name of cabins, where, 
in stormy weather, which is not uncommon, the unfortunate 
passengers are packed, tossed, and sickened in a manne: that 
extorts a promise not to try it again, and terrifies through evil 
report the millions from the first ae. In fact, except 
in the absence of the proper thing, such a boat has no com- 
mercial value unless for tugging ships about a harbour. 

I need scarcely tell you, Mr. Editor, that if there are not 
engineers in England who understand the case, there are those 
out of it who are quite competent to furnish adequat ¢ plans for 
connecting the two sides of the Straits of Dover w'th a ferry 
that would probably encourage a traffic as superior to that 
enjoyed at present as the railway ever did over the slow coach. 

ritish capitalists are always up to their work, and a plain 
comprehensive plan for a Channel ferry would be almost sure to 
meet with encouragement. Very respectfully, Ls 
° . 


Say, 
the 











Tue Cursese Coast.—Preparations are being made for the 
erection of a complete system of lights and beacons along the 
Chinese coast. all, points have been chosen. 
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ENGINEERS’ TOOLS. 


Ir is generally known that engineers’ tools made 
in Scotland are somewhat different in their style and 
design from the tools made in the neighbourhood of 
Manchester and Leeds, the two great centres of 
machine-construction in England. Tool-makers in 
Scotland, who have principally to supply the extensive 
demands of marine engineers and shipbuilders in their 
own locality, are, by the nature of the heavy work for 
which their machines are intended, induced to look to 

reat weights, massive framings, and very large cast- 
ings in shape of foundations or base plates, rather than 
to that elegance of form and that economy of material 
which gives to the modern tools.of the first tool- 
makers in Manchester or Leeds their style and 
characteristic appearance. There is, moreover, a great 
number of special tools used by marine engineers on 
the Clyde, and in many instances constructed in their 
own Emo which are different from those usually met 
with elsewhere, and which still further increase the 
difference in general appearance between an engineer’s 
shop in Scotland and one in most other localities. 


To commence with the lathe, we find it generally 
much broader in its bed, and fitted with larger 
spindles, stronger gearing, and a wider strap, than a 
lathe of the same height of centres is supplied with 
by English makers and by their Continental copyists. 
The hollow lathe—such as used by Mr. Penn, by the 
Messageries Impériales, by Messrs. Mazeline, in 
France, and by some other engineers—is not in use on 
the Clyde; but another kind of machine, resembling 
a lathe in its appearance, is employed apparently with 
much success. This machine has received the name 
of “devil,” probably on account of its powerful action. 
The largest of its kind is at the engineering workshop 
of Messrs. Randolph, Elder, and Co., and a smaller 
one exists at Messrs. R. Napier and Son’s shop at 
Glasgow. This machine is virtually a large-face lathe, 
having a great number of cutting tools fitted to the 
face-plate all round its outer circumference, the 
article to be operated upon being carried on a 
large bed in front of this face-plate in the same 
position in which the sliding carriage with the tool is 
placed in an ordinary surfacing lathe. The cutting- 
tools, following each other in rapid succession, operate 
upon the face of the article presented to them, and in 
their rotation take off shavings in circular seg- 
ments, the tools being made to pass all over the surface 
by the straight movement of the article upon the bed 
placed in front of the lathe. To prevent the strain 
exerted upon the cutting-tools from bending back the 
face-plate at its ony hery, a kind of backstay is pro- 
vided behind the Tendiote at the point where the 
cutting action takes place; this steadies the machine, 
prevents vibrations, and assists in producing a smooth 
surface. The face-plate of the machine at Messrs. 
Randolph, Elder and Co.’s works is about 12 ft. in 
diameter ; the cutters are placed all round the circum- 
ference about 6 in. apart, and they are set to a gauge, 
so as to be allin one plane, They are held in their 
positions by set screws. The work performed by this 
machine is that of planing large ham, and this it 
does more quickly than the ordinary planing-machine ; 
but it has the disadvantage, as compared with the 
latter, of being unable to plane a surface which has 
any projections around it, as these cannot be passed by 
the tools. It is also necessary to have the article to 
be faced very well stiffened behind the surface 
operated upon ; otherwise the pressure of the tools will 
twist the surface at the ends, and it will be out of 
truth when finished. The same machine can be used 
as an ordinary face-lathe, by fitting a sliding carriage 
to the bed. 

Another and a novel machine for facing large sur- 
faces, particularly those of a circular form, such as 
cylinder covers, has been constructed by Messrs. 
Randolph, Elder, and Co. for their own use. This 
machine has a circular table placed in a horizontal 
position, this table being turned round a vertical 
spindle by means of a bevel-wheel fixed to the 
under side of the table, and geared into by a pinion on 
the driving-shaft, which is underneath the floor of the 
shop. The tools are three in number, each carried 
- ome a slide similar to that of a planing-machine. 
These slides are supported at the ends by standards, 
and their position is such that they form the shape of 
the letter Tin plan. The three arms leave one-half of 
the circular table free, and allow of fixing and re- 
moving articles of the same diameter as the table 
itself. The tools being set to the proper height, the 
work is performed by the table moving round its ver- 
tical axis, the feed motion carrying the tools to or 
from the centre upon the slides in radial lines. 





The drilling-machines, in Scotch works, are most! 
fitted with a pair of columns, or standards, whic 
latter are placed sufficiently far asunder to admit 
the largest classes of articles. We, some time ago, 
gave engravings of a drilling-machine of this type, 
made by Messrs. Neilson Brothers, of Glasgow. The 
largest slotting-machine in Scotland, and probably 
the largest in the world, exists at Messrs. Robert 
Napier and Son’s shop. This tool has a stroke of 
4 ft. 6in., and the slotting-bar works 7 ft. 2 in. clear 
from the standard. The bar is counterbalanced by a 
weight which passes through the hollow casting of the 
main standard, and is connected to the slotting-bar by 
a chain, which runs over a pulley at the top of the 
frame. The total height of this machine is about 
25 ft., and the weight of iron contained in it is ver 
nearly 100 tons. A smaller machine of the same kind, 
made by Messrs. G. and A. Harvey, is placed close 
to this machine, which was designed and made at 
Messrs. Napier’s works, for their own use. The same 
works contain one of the largest planing-machines in 
existence. It was made by Messrs. Collier and Co., 
of Manchester, and can plane 30 ft. long, 10 ft. 6 in. 
wide, and 9 ft. deep. It carries four planing-tools, 
two on the cross-slide and one on each standard, and 
an extra standard has been fitted up at these works, 
and placed at the side of the agg hear yee table, 
being fixed against a pillar. This is very useful for 
planing irregularly shaped articles of large size, which 
could not pass through between the standards. A 
very useful tool, of the character of a planing or 
slotting machine, has been designed and constructed 
by Messrs. W. and A. Inglis, of Glasgow, for their 
own engineers’ shop. This is called a wall planing- 
machine, and consists of a long lathe bed placed on 
end and fixed to one of the side walls of the building 
in a vertical position. The guide-screw moves a plain 
carriage upon the bed, and to this carriage the ae 
or slotting tool is fixed. In front of the bed, an 
close to the wall, is fixed a solid foundation plate carry- 
ing a pair of slides and a circular table, which latter 
can be turned round by a worm, and moved in either 
direction in a straight line by means of the compound 
tables below. The work, which is fixed to the upper 
table, can, therefore, be brought into any required 
position in front of the tool, which latter finishes the 
surface by a series of parallel vertical cuts. The same 
principle is carried out in the well-designed machine 
at the Paris Exhibition, constructed by the Compagnie 
des Forges et Chantiers de l’Océan, the only difference 
being that the last-named machine is self-contained, 
and requires no additional support from the side walls 
of the building. A machine of a similar kind is also 
in use at Messrs. Penn’s works at Greenwich. 

A multiple drilling and boring machine ofa peculiar 
kind, designed by Mr. Randolph, is at work in Messrs. 
Randolph, Elder and Co.’s shop for boring the frames 
of steam winches for ships, which are made in great 
number by this firm, and all are of the same pattern. 
The machine used for boring the two standards or 
frames of each winch has six horizontal drills placed 
in the same relative position which the bearings and 
boltholes occupy in these frames. The frames are 
first planed at the bottom and at one side, so as to fit 
against akind of template formed by the base-plate of 
the boring-machine, and, being set against this tem- 
plate, all the holes are finished in their proper relative 
positions by the drills and boring-bars of the machine, 
which act simultaneously, being all geared to the same 
driving-wheel. A peculiar kind of cone-pulleys for 
the driving-belts of machinery is to be seen in almost 
every engineers’ shop in Glasgow. This is a pair of 
wooden cones of great length, placed with their axes 





arallel, and with their surfaces inclined in opposite 
irections. A belt being passed over these two 
pulleys, and transmitting the force from one to the 
other, it is possible to alter the relative speed of the 
two shafts by changing the position of the belt. This 
arrangement replaces the stepped-cone pulley more 
generally in use, and it has the advantage over the 





latter of permitting smaller and more gradual changes of 
speeds to be effected. Against this, however, it has 
the disadvantage of being unsightly, and of occupying 
a large space at the side walls of the shop. 








THE PHGNIX FOUNDRY, GLASGOW. 


To produce cast-iron water-pipes or gas-pipes at a 
vlling den which is cnneietaite nd is Os. 
per ton, while the average price of Scotch pig iron is 
from 55s. to 60s., and while engineers speci Y a test 
of the strength of; the metal equal to a load of 
about 8 cwt. applied to the centre of an inch bar 
resting on supports 3 ft. apart, is a problem which 
may poy the ingenuity of many a manufacturer, and 
which, to judge from the prices of pipes in other 
countries, and from the high import duties maintained 
upon these articles in spite of all treaties of commerce, 
is one of extreme practical difficulty even at the pre- 
sent day. Notwithstanding this, however, it has 
been an accomplished fact in some of the Scotch 
foundries for a long time past. There is, indeed, so 
little margin left for the numerous operations which 
must of necessity be carried out in the conversion of 
pig iron into finished pipes, that only a system of 
manufacture conducted on a very large scale, and 
with special means for an economical production of 
moulds and cores, can succeed in attaining the required 


end. 

The largest foundry in Scotland which makes pipe- 
casting one of the most important branches of trade 
is the Phoenix Foundry, Glasgow, carried on under the 
firm of Messrs. Thomas Edington and Sons, although 
no partner of that name has been in this business for 
along time past. The Phenix Foundry consists of 
three distinct and separated foundries, each devoted to 
a special kind of work. The total establishment 
covers an area of nearly six acres, contains fourteen 
cupolas with an aggregate power of production reach- 
ing about 300 tons per day, and the actual production 
of one year’s work has amounted to 56,360 tons of 
finished castings. The three foundries are placed 
close together, and divided only »! the main roads and 
ane fares of the locality; but the division of 
labour between them is such that very little, if any, 
interchange of articles takes place; and a distinct set 
of men is employed in each for their special kinds of 
work. The foundry for railway chairs and cast-iron 
sleepers forms one of these distinct and self-contained 
departments. It consists of a large set of sheds 
containing four cupolas, each capable of melting 
from 50 to 60 tons of iron per day. These cupolas 
are destined for alternate working in pairs. The 
blast is provided by a fan 10 ft. in diameter, 
worked by a 30 horse power horizontal engine, which 
drives two belts, each working a pulley at one 
end of the central shaft of the fan. The iron 
charged in the cupolas is a mixture of three or 
four different brands of Scotch pigs of average 
quality, which are charged with a proportion of 
Sewt. of good coke to the ton of iron, and with a ve 
small addition of limestone as a flux. Common rail. 
way chairs are moulded by hand in the usual way ; but 
the moulding of cast-iron sleepers is to a great extent 
done by some of Jowitt’s patent moulding-machines, 
working in a manner similar to that described in our 
columns on some previous occasions. The Phenix 
Foundry has acquired the exclusive right of manu- 
facturing in Scotland Griffin’s patent iron perma- 
nent way, which is now coming into extensive use 
on some foreign lines of railway. There is at the pre- 
sent moment a considerable quantity of Griflin’s 
sleepers for a railway in Spain and for a line in 
South America in course of manufacture. The chair 
and sleeper foundry, if employed to its full power, can 
cast 100 tons of sleepers per Se. 

The most remarkable department is that devoted to 
the manufacture of large pipes. The power of pro- 
duction in this special foundry is rool to 100 tons 
of castings per day, and it contains four cupolas of 
equal size to those of the chair foundry. The largest 
pipes cast in this department are 4 ft. in diameter and 
9 ft. in length ; these have been supplied to the Loch 
Katrine Waterworks. Each length of these pipes 
weighs 34 tons, and their length has been reduced 
below the limits of size of the moulding machinery in 
the =e in order to keep down the weights of 
each single piece and to facilitate transport. The 
smallest pipes made in this department and moulded 
by machinery are 6 in. in diameter, but pipes have 
been cast in the Phoenix Foundry down to # in. in 
diameter, and pipes of this size can be made at a 
sufficiently low pricé to compete with wrought-iron 
or lead pipes with considerable advantage. The 
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moulding of pipes consists of two distinct operations, 
each of which is carried out at the Phenix Foundry 
by special machinery and apparatus invented at these 
works. These operations are the poo of the mould 
and the preparation of the core. The moulds are made in 
cast-iron moulding-boxes, built upin lengths and properly 
turned and centred at all the flanges, so as to afford a 
sufficient facility for correct and accurate moulding. 
The larger moulds are each mounted upon a four- 
wheeled truck ; the smaller moulds are placed together 
in pairs, or in groups of four, upon a similar truck, and 
these trucks are moved throughout the foundry upon 
rails running all over the ground. The natural forma- 
tion of the locality has afforded the possibility of 
arranging this foundry upon two superposed levels, one 
raised about 20 ft. above the other; and this has been 
taken advantage of for constructing two large circular 
pits of about 60 ft. in diameter each, the bottoms of 
these pits being level with the lower foundry yard, 
while the upper level upon which the cupola is placed 
is the working platform of the foundry. The two pits 
are open at one side, to allow of the introduction of 
the moulds and their removal from the pits by means of 
the trucks and rails before mentioned. The transporta- 
tion of these large and heavy articles is therefore very 
conveniently effected, and is reduced to a slow traverse 
over a very limited area. At one side of each of the 
two circular pils is a house containing the moulding- 
machines. The moulds are brought under the ma- 
chines upon the rails, and thence transported into the 
foundry. After casting they are removed into the yard, 
emptied, and prepared for use again, so that in their 
use they describe a kind of circle laid out in the 
arrangement of rails on the ground. The moulding- 
machines are some of the most ingenious contrivances 
existing in modern mechanism. ‘They were patented 
several years ago, but have since been altered in many 
of their details. We regret that we are not in a posi- 
tion to publish drawings or a very complete descrip- 
tion of these interesting machines; but their general 
principles will be understood from the following: The 
moulding-machine works with a skeleton pattern, i.e. 
with a short piece of a cylinder equal in diameter to 
the outside diameter of the pipe, but only a few inches 
in length. This is inserted centrally into the mould at 
the bottom, leaving a space of some 3 in. all round, to 
be filled with sand and rammed up. The ramming is 
done by a series of steel bars suspended from a frame, 
and surrounding the pattern, so as to form a circle of 
projecting fingers all round the latter. The ramrod 
or bar to which these fingers are attached is hollow, 
and a second rod connected to the pattern passes 
through its centre. The movements of the ramrod and 
pattern are all self-acting, and mutually dependent upon 
each other, the pattern being drawn up slowly and 
steadily in a straight line, while the ramming takes 
place by a series of strokes combined with a rotary 
movement given to the circle of steel bars. The 
operation is most effective, quick, and uniform. A 
pipe of some 3 ft. in diameter and 12{ft. in length is 
moulded in about four minutes, complete, and ready 
for the insertion of the core. Smaller pipes are 
moulded by similar machines, and the speed of workin 
can be changed to suit the size of work. The mould- 
ing by these machines is much more uniform and re- 
liable than hand-work, aud its saving in time and cost 
is one of the main advantages possessed by these 
works. d 

An operation of equal importance to the moulding 
of the pipe is the construction of the core. This, too, 
is carried on in a special manner. The cores are made 
of a layer of loam and straw, ay a cast-iron 
body, which is made in pieces and held together b 
stays. These latter are movable, and can be paved 
after the pipe is cast. The interior of the core is 
thereby made to collapse, and the iron skeleton can 
be removed from the centre of the core, the rest 
ae cleared out of the pipe in the usual way. There 
are four pipe-moulding machines at work in this 
foundry. They are placed close to the drying-stoves, 
and these latter form the pa»sages from the moulding- 
house to the foundry-pit. Each pipe, when cast, is 
tested by water pressure, and five testing-machines 
are for this pe distributed throughout the 
foundry, so as facilitate testing and save transport of 
Pipes. The machines are hydraulic presses with their 

les placed vertically, and the columns in a hori- 
zontal position. The pipes are inserted endways 
between the two parallel t tables, one of which ‘is 
movable, and can be brought to bear against the end 
of the pipe by means of five screws, all geared 
together, so as to press the table forward in a straight 


line. The pipe is first filled with water from a reser- 
voir, by opening a valve, which must be shut after 
filling the pipe. Pressure is then exerted by means 





of a hand-pump, and a weighted lever acting upon a 
safety-valve regulates the pressure. The testing 
pressure is occasionally specified in the contracts; but 
even without such a prescription each pipe made at 
these works is tested, the usual pressure being equal 
to a head of 600 ft. of water. The arrangement of the 
foundry is such, that each pipe, in passing from the 
foundry-pit to the store or doors, must cross the testing- 
machine. After testing, the pipes are dipped into a 
trough containing a paint or varnish, patented by Dr. 
Angus Smith many years ago, and now in very general 
use in the foundries of Scotland. It is a composition 
of tar, resin, naphtha, mixed in such proportions as to 
be easily kept at a temperature of about 400 deg. with- 
out evaporation or decomposition taking place. The 
liquid mass is constantly kept at this temperature, and 
the pipes are dipped into it cold, and allowed to remain 
for about twenty minutes, so as to acquire the tem- 
perature of the bath very gradually. This has been 
found preferable to heating the pipes previous to the 
dipping process, as the varnish unites more closely 
with the surface of the metal, and remains very firmly 
attached to it after cooling. 

Of the various other operations followed in prepar- 
ing and finishing pipes and other articles made in this 
foundry we shall give an account in our next number. 








AMERICAN RAILWAY CARS. 
Two magnificent day cars, the “ Forest City” and “ Garden 
City,” have lately been started to run between Chicago and 


Cleveland by the Michigan Southern and Northern Indiana | P 


Railroad Company. These two cars are exactly alike in 
their construction, and the following description of the 
“ Forest City” given by the Syracuse Journal will therefore 
apply to both of them. Respecting the ‘ Forest City” it 
says: 


a ‘ ‘ 

“Tt is without doubt the most magnificent car of its class 
that has ever been placed upon any railroad in this country. 
The exterior appearance of the car is unique, being painted 
in a cuir colour, handsomely striped with gilt. the 
centre, on either side, is an oval indenture, in which is hand- 
somely painted the name ‘ Forest City.’ The running gear 
of the car consists of two six-wheel trucks. The Ft of 
the car inside is 56ft., width 10ft. 3in., and height 10ft. 
At either end is a door leading into the car, and also a blind 
door. On entering the car at either end, to the left is a 
passage-way, 2ft.in width, leading to the central parlour of 
the car. The whole car is divided into five commodious and 
roomy compartments, each one of which is capable of being 
made completely private by its inmates by means of sliding 
wooden doors. On entering the car, immediately behind the 
door is a conveniently fitted up water-closet, between which 
and the first compartment is ample room for the placing of a 
stove for heating the car in cold weather. Passing to the 
left a few feet, you enter the first compartment or parlour, 
which is 6 ft. by 8 ft. in size, with a passage-way leading 
from the door to the large plate-glass window in the side. On 
either side of the room is a handsomely covered sofa, or téte- 
a-téte, one end of which is so constructed as to be movable, 
making a perfect chair. A small table is attached tothe side 
of the ear by movable fastenings, and admits of being placed 
into the centre of the room; and as the movable portions of 
the sofas are opposite ends, the arrangement for the enjoy- 
ment of a social game of cards becomes perfect. Next in 
order, as you pass towards the centre of the car, is a com- 
partment, larger in size than the first one, but fitted up in 
precisely the same manner. Still going toward the centre 
of the car, we next find a narrow compartment extending 
entirely across the car, with doors on both sides, in which, 
on either side, is a finely fitted up toilet arrangement, the 
upper pee of which shoves back into the centre of the 
car, and beneath is a convenient water-closet for the accommo- 
dation of lady ~-passengers. The narrow compartment is 
entirely separated from jthe other compartments by a sliding- 
door. From this compartment one steps into the central 
saloon of the car. This saloon is 10ft. by 11 ft. in size, and 
is provided with two ¢éte-d-tétes, two easy chairs, two small 
round-seated chairs, and a centre table. The chairs are mov- 
able, and can be placed in any position by the passenger. 
The téte-d-tétes are fastened at either end of the saloon. Above 
the latter articles are placed splendid mirrors.. On each side are 
two racks of what-nots for the accommodation of all hand 
baggage of passengers. Either side is also provided 
with two half-round side-tables for the accommodation 
of water, &c. The nts of the compartments from 
the door to the central saloon are the same in either end. 
The sofas, téte-d-tétes, and chairs in the various apartments 
are handsomely carved in rosewood, and are tastily uphol- 
stered in purple, green, blue, silver, and yellow French 
morocco. the ends of the various apartments are news- 
paper racks, in which will be found the — 
papers of the day, for the use of the passengers. e 


om gm for ventilation are perfect, on the sides being 
placed, every 2 ft., Kirby’s patent adjustible ventilators, 


while the longitudinal of the roof is provided with 
Creamer’s ventilators... ts for heating this 
car are equally well Joo after. A furnace will be placed 


at either end, and in the sides of the car are pipes conducting 
hot air to every apartment, the temperature of which can be 
regulated by registers let into the sides of the car. The 
interior finish of the car is made of several varieties of wood, 
among which we noticed black ash, birch, satin, black 


walnut, rosewood, er pe curled maple, birds’-eye maple, 
por me LE Llp hl polianed oe ae 9 

cherry holly, an - with ailt. 
The sides EE Tt een eae 
different woods handsomely inlaid, and on the panels of the 


ends are inlaid monograms of the “ M.S. & N.I. R. R.” Above 
these monograms are handsome carved medallions, carved 
from black walnut. The floors of the various rooms are 
covered with splendid Axminster carpets, and each room is 
provided with spittoons, &c., ae the name “ Forest 
City.” The apartments are ble o' dating from 
six to sixteen passengers. main saloon is provided 
with a plate-glass window on either side, 40in. x 42in. in 
size, while those of the other rooms are somewhat smaller, 
The “Forest City,” ether with its mate, the “Garden 
City,” were constru at the car shops of the Michigan 
Southern Railroad, and both cars as to run between 
Cleveland and Chicago, commencing on the 23rd of Septem- 
ber last. These cars were built under the supervision of Mr, 
John Kirby, master builder at the Michigan Southern Rail- 
road car shops at Adrian, Michigan, and we are compelled to 
admit that the taste displayed in the getting up of these 
ears excels anything we hove ever seen. The cost of these 
cars reaches the sum over $25,000 each.” 

Cars equally magnificent are also being put upon other 
American lines, and two more new palace cars, of the superb 
Pullman pattern, have just been completed at the car shops 
of the Canada Great Western Railway, at Hamilton, and 
were recently exhibited at Detroit. One is named “The 
President,” and the other “The Vice-Royal.” They are 
similar in their interior arrangements to the “ Western 
World,” “New York,” and “City of Boston,” which have 
been running through from Chicago to Rochester for several 
months past. Their exterior appearance, however, differs 
materially from those, the Hamilton cars being painted a 
beautiful claret colour striped with gold. Upon each side of 
the car are two medallions, representing “ Morning” and 
“ Evening,” which are tastefully executed and beautifully 
bronzed. The cars are of the same dimensions as those pre- 
viously spoken of, are calculated as dining-room or hotel 
cars, having a cook-room at one end, where edibles can be 
repared and served up to passengers. Each car contains 
four state-rooms, and accommodates about fifty passengers. 
These cars, with the four similar cars now running from 
Chicago to Rochester, will run continuously from Chica, 
to Albany. They form an admirable acquisition to the Pull. 
man line of palace cars. 











Tue ATLantic TELEGRAPH.—After a considerable amount 
of negotiation between the Atlantic Telegraph, the Anglo- 
American, and the New York and Nentoundined. companies, the 
basis of an agreement has been come to for a reduction of the 

resent tariff of charges. The assent of the New York and 

ewfoundland Company has not yet been obtained to some of the 
minor details, but the proposed reduction has received the assent 
of all the parties interested. It is proposed to reduce the present 
charge of 102. to 5/. for a message of ten words, giving five words, 
not exceeding twenty-five letters, for the name and address of 
the sender and receiver of the message. All extra charges for 
code messages are to be abolished, the rate being the same as for 
ordinary business. The companies, however, reserve to them- 
selves the right of declining to send any particular form of code 
which may be offered tothem. For any word over and above 
ten, and five for name and address, the charge will be 7s. 6d. 
The reduction is to take effect on the 1st of November, and pro- 
vision is made in the agreement for a further revision of the 
tariff, and return to original rates if the receipts during the current 
oa months do not reach a certain specified sum.—Railway 

ews. 

Raitways 1n New Jersey.—A meeting of railroad 
managers, in New Jersey, U.S., has resolved that no further 
attempts be made to control the action of the Legislature in 
behalf of existing monopolies, those companies being satisfied 
with the position they have already attained, and having come 
to the conclusion that the money required for political uses can 
be more profitably employed in improving and extending their 
lines, and in increasing their dividends. It was further resolved 
that the rates of fare be fixed at two cents per mile on all trains, 
and for all distances within the State; that commutation tickets 
be furnished at reasonable rates, and the use of such tickets be 
encouraged ; that the express system be assumed by the several 
companies, and that the policy of the several companies be to 
encourage the development of local enterprise and improvement 
throughout the State. 

Tue CLEVELAND Iron Trapge.—There is not much cl 
to notice in the Cleveland pig-iron trade. The operations of 
last few days show, if anything, rather more activity. The 
stock of pig in the warrant stores is 73,317 tons. Some of the 
foundries are tolerably well off for orders for the winter, while 
others are only partially provided with work. Large quantities 
of railway castings for Egypt and India are being shipped; but, 
on the whole, there appears to be less activity than usual among 
founders. The engine works of the neighbourhood are not very 
busy. The plate and bar iron trades look somewhat better, 
although prices are still comparatively unremunerative. 
deliveries of rails for Russia, Egypt, and the colonies are 
being made, and the various mills. and forges are rather better 
employed than they have been for some time past. , 

ELGIuM.—The imports of English pig iron into Belgium 
continue, and they are, in fact, increasing, having attained a 
total to August 31 this year of 34,765 tons, as compared with 
17442 tons in the corresponding period of 1866. Spain has 
ceased to take any Belgian rails, in consequence of the almost 
complete collapse of the Spanish railway interest. In the first 
eight months of this year, however, 56,045 tons of Belgian rails 
were forwarded to Russia, and 5533 tons to Italy. . 

EnGuisn TENDERS IN BeLcrum.—An adjudication has just 
taken place at Brussels, for various articles sequired in cos 
nexion with the Belgian State railways. Two lots of 240 
of Bessemer steel axles for i and wagons provoked a 
tender from the Barrow Hematite Steel Company, and — 
from John Brown and Co. (Limited), S! id. The lo 
tender, however, was that of MM. Ge . oe 
tender of John Brown and Co. (Limited) was — 


than that of the Barrow Hematite Steel Company. John 


goods trucks; the lowest 
Bassiliére, Duvieusart and Co., of Molenbeek St. Jean. 
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RECENT PATENTS. 


TE following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 
— from the Great Seal Patent Office, Chancery- 


ne. 

(No. 338, 10d.) Andrew Betts Brown, of the 
Vauxhall Ironworks, Wandsworth-read, patents a form 
of portable drilling-machine, intended to be used in 
cases in which, from the weight of the object to be 
drilled, it is better to move the drilling-machine to 
the work than the work to the drill. The machine is 
driven by a small engine directly attached to it, the 
engine being supplied with steam by a flexible pipe. 

(No. 341, 8d.) John Sherman Hoar, of the State 
of Massachusetts, U.S., patents various forms of 
bench-vices, which could not be clearly described 
without reference to drawings. 

(No. 342, 2s. 4d.) John Ramsbottom, of Crewe, 
patents various useful appliances for lifting, supporting, 
moving, and forging heavy masses of metal. One of 
Mr. Ramsbottom’s improvements is a method of lift- 
ing ingots,out of a furnace by means of tongs at- 
tached to a counterbalanced arm, which is bent over 
the furnace’so that the point of suspension is directly 
over the ingot to be raised. The patent also includes 
asimple form of turntable for facilitating the handling 
of ingots; carriages for transporting ingots, and for 
holding, them. whilst being subjected to the action 
of the duplex hammer ; and an arrangement for cutting 
discs off ingots by means of cutting edges fixed to 
the duplex hammer-heads. This specification will be 
of considerable interest to those engaged in the pro- 
duction of heavy forgings. We illustrate some of its 
details on the next page. 

(No. 348, 1s. 4d.) William George Beattie, of 
South Bank, Surbiton, patents various forms of piston- 
slide valves for locomotive and other engines. 

(No. 347, 10d.) William Thomas Carrington, of 
Perth, patents an arrangement of steam road-roller, 
also applicable as a traction-engine. The main feature 
in the roller is that it is carried on three wheels or 
rollers, two of the rollers being placed on the same 
axle, with a space between them, and the other being 
arranged centrally, so that it acts upon those portions 
of the road left between the pair first mentioned. 
The single rolier acts as the steering wheel, and it is 
made in two portions to facilitate turning. This ar- 
rangemant of wheels for a steam road-roller was 
patented in December, 1863, by Mr. William Clark 
and Mr. W. Fothergill Batho (see patent, No. 3216, 
A.D. 1863). 

(No. 359, 1s. 6d.) Arthur Ormsby, of 19, Parlia- 
ment-street, patents a method of collecting and storing 
rain-water by means of an extensive area of roofing, 
covered with glass, or some other non-porous substance, 
and furnished with the necessary pipes for conveying 
the collected water to a distributing reservoir. 

(No. 361, 1s. 4d.) Henry Allason Fletcher, of the 
Lowea Engine Works, near Whitehaven, patents a 
combined boring and planing machine, this machine 
being so arranged that a locomotive cylinder, or similar 
piece of work, placed on it can be bored and planed 
simultaneously, and will thus only require setting once. 

(No. 362, 1s. 6d.) John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents, as the agent of Auguste 
Arban and the Marquis Marie Joseph Antoine Ernest 
de Lagrange, of Paris, an arrangement of propeller 
consisting of series of floats fixed to beams, the ends 
of which are carried by cranks revolving vertically at 
the sides of the vessel. There are to be several beams 
on each side of the ship, the cranks working them 
being placed at an angle to each other. The motion 
of each beam is of course similar to that of the 
coupling-rod of a locomotive engine, and the floats 
attached to it are forced through the water during the 
lower half of each revolution of the cranks, and raised 
clear of it during the upper half of the revolution, 
when they perform their return stroke. There are 
many obvious objections to this form of propeller, and 
it is, moreover, very far from being new. 

(No. 365, 10d.) William Jones, of Wolverhampton, 
patents machinery for making elbows, T-joints, sockets, 
&c., for joining gas and water pipes. This machinery 
consists of arrangements applied to a steam hammer, 
so that the movements gf the head of the latter are com- 
municated to dies which close in sideways upon the 
article to be forged, and to mandrils which enter the 
article so as to form internal supports, The article 
is also acted upon by swages carried by the hammer- 
head and anvil. 

(No. 269, 1s. 10d.) George Daws, of Penge, 
patents an apparatus for effecting the opening and 





closing of railway crossing-gates by the action of the 
passing trains. The practicability of the arrange- 
ment is more than doubtful. , 

(No. 376, 8d.) Robert James, of Poole, patents im- 
provements in Cornish boilers, these consisting in 
placing within the boiler flue what may be described 
as asmaller Cornish boiler, also provided with the 
usual internal flue or flues. The inner boiler is con- 
nected with the water spaces above and below the 
main flue by water -passages. The internal boiler 
only occupies that portion of the main flue beyond the 
bridge, and the heated gases pass through the flue or 
flues of the inner boiler, and also through the annular 
space between the latter and the main flue. ? 

(No. 377, 10d.) Charles William Dixon, of Wick- 
ham Market, patents the elastic railway wheels de- 
scribed on page 407 of our third volume. 

(No. 385, 4d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Benjamin 
Chew Tilghman, of Philadelphia, U.S., treating fibrous 
vegetable substances with a solution of sulphurous 
acid in water, with or without the addition of sul- 
phates, at a temperature not exceeding 212°, the 
object being to extract the cellular matter, and leave 
the fibres in a state in which they can be easily 
separated and made available for paper-making and 
other purposes. 

(No. 386, 1s. 10d.) John Ramsbottom, of Crewe, 
patents an arrangement for effecting the rapid transfer 
of locomotives or carriages from one line of railsto 
another. The apparatus, which is specially applicable 
for adding additional carriages when these are re- 
quired to make up a departure train, consists, accord- 
ing to one arrangement, of one or more pairs of rails, 
corresponding to those of the permanent way, attached 
to endless chains, which extend transversely across 
the line of the railway, and are passed over chain- 
wheels placed beneath the surface of the ground. 
The chain-wheels can have motion communicated to 
them by steam or hydraulic power, and the rails car- 
ried by the chains slide on beams or girders. We 
illustrate this arrangement on another page. 

(No. 387, 8d.) Edward Manico, of Bedford-street, 
Strand, patents forming the foundations of sea-walls, 
breakwaters, and similar works of a series of cradles 
constructed of light iron bars disposed in a lattice 
form, these cradles being partially filled with rough 
stones, and containing brushwood, which assists in the 
retention in the cradles of sand and shingle deposited 
by tidal action. 

(No. 389, 10d.) Eugene Henri Bernier, of Rue 
Corbeau, Paris, patents an arrangement of hoisting 
apparatus specially intended for raising or lowering 
heavy loads. In this apparatus, the main hoisting 
chain is led over a pulley at the top of the — 
down to a pair of chain pinions, over which it is passe 
in opposite directions. These pinions are turned by 
the crab gearing in opposite directions, and it is by 
them that the hauling power is exerted on the chain, 
there being no winding drum, as in ordinary winches. 
The free portion of the chain, after leaving the chain 
pinion, is led under a weighted stretching pulley, and 
again attached to the weight to be raised. One of the 
main features in the arrangement is the use of an 
auxiliary or safety chain to prevent the falling of the 
load in the event of the main chain breaking. This 
safety chain is led over pulleys at the top of the 
scaffold, one end of the chain being attached to the 
load, and the other end carrying a weight by which 
the chain is continually kept tight as the load rises. 
At the top of the scaffolding the safety chain passes 
under a series of detents, these detents holding the 
safety chain, and sustaining the load in the event of 
the main chain failing. 

(No. 394, 4d.) William Henry Towers, of New 

York, patents a method of manufacturing a material 
which he names “ coribu,” by immersing new hides in 
a bath of boiling sulphur. It. is. stated that the 
*‘eoribu”’ so formed is, when dried, hard and trans- 
parent, and that it can be moulded into the various 
articles now made of vulcanite. 
* (No. 397, 10d.) Henry Houldsworth Grierson, of 
Manchester, and John McElroy, of Sale, patent some 
arrangements of steam-engine governors in which the 
arms by which the balls are carried are fitted with 
links so as to constitute a parallel motion, the balls 
being thus made to diverge in a plane at right angles 
to the shaft by which they are driven. The centrifugal 
action is resisted by a spring acted upon through an 
arrangement which ond scarcely be clearly described 
without reference to drawings. 

(No. 400, 10d.) Joseph Westwood, of Tredegar 
House, Bow, and Robert Baillie, of Leyton, patent 
improvements in iron safes and doors. One point 





claimed is making one of the vertical sides and top and 
bottom of the opening with a series of steps or ledges, 
against which the door fits, the object being to pre- 
vent the insertion of wedges. This plan is far from 
new. Another claim is for constructing safes with an 
internal case, the latter being capable of turning on 
pivots and being fixed. with its door at th k of the 
internal case ; and a third point is the ¢ ction of 
doors so that they can be turned on a centre, and fixed 
by bringing ears or lugs on the door over the inside of 
the safe or other fixture to which the door is fitted. 
We are doubtful whether either of these latter are 
new proposals. 

(No. 401, 8d.) Joseph Westwood, of Tredegar 
House, and Robert Baillie, of Leyton, also patent 
methods of connecting the various lengths of iron piles 
and columns. According to these plans, one of each 
pair of lengths to be joined together is provided with 
internal dovetailed projections, which pass down be- 
tween corresponding dovetailed projections formed in 
the interior of the adjoining length. By turning one 
of the lengths pentialty round, the two sets of dove- 
tailed projections: are caused to interlock, and an 
effectual connexion is thus formed between the two" 
lengths, whilst the exterior of the pile or column is 
left free from projections or inequalities of any kind. 
In some cases, however, the dovetailed pieces may be 
arranged externally, if preferred. 

(No, .402,: 1s.) William Gedge, of 11, Wellington- 
street, Strand, patents,as the agent of John Lochhead 
and Charles Arthur Mathieu, of San Francisco, Cali- 
fornia, various arrangements of water-tube boilers, 
which we could scarcely describe without reference to 
drawings. 

(No. 403, 1s.) William Clark, of 53, Chancery- 
lane, patents, as the agent of Emery Ross Gard, of 
Chicago, machinery for pressing and moulding bricks, 
This machinery is provided with a rotary mould-block, 
having openings, or moulds, in which are placed 
followers worked by means of an annular way havi 
an undulating surface, the followers being owas 
with hinged lids, which are raised for the purpose of 
discharging the clay. A particular arrangement of 
striking plates and the combination of the whole ma- 
chinery are also claimed. 

(No. 405, 8d.) Samuel Dwight Mack, of New 
York, patents machinery for cleaning wheat and other 
grain. In this machinery, the separation of the smut, 
garlic, &c., from the wheat is effected partially by the 
adhesion of the substances to be removed to the sur- 
faces of soft rollers against which the grain is pressed 
by a central rotating cylinder, and partly by the action 
of a fan or blower. ‘The impurities adhering to the 
cleaning rollers are removed from the latter by suitable 
brushes. 

(No. 410, 2s.) John Thomson, of Ardwick, Man- 
chester, patents machinery for finishing screw-nuts, 
facing the heads of bolts, polishing the grooves of the 
winding-on scrolls used in spinning-mules, and polish- 
ing the grooves and circumferences of pulleys. The 
various machines included in this patent could not be 
clearly described without reference to drawings. 

(No. 429, 8d.) Alfred Vincent: Newton, of 66, 
Chancery-lane, patents, as the agent of Robert West- 
eott and Job Symmes Crane, of Elisabeth, New Jersey, 
U.S., a form of water-meter, consisting of two double- 
acting measuring cylinders, each provided with a 
piston and with an ordinary slide-valve. The pistons 
are connected to cranks, placed at right angles to each 
other on a crank-shaft extending across the top of 
the cylinders, this shaft also carrying the eccentries by 
which the slide-valves are worked. The whole arran 
ment, in fact, is similar to that of a direct-acting 
engine. The number of revolutions made by the crank- 
shaft are shown by a counter. 

(No, 438, 10d.) Richard Hodgson, of West Ham, 

atents an arrangement of self-acting feed for punch- 
ing-machines. According to these plans, the punch 
is rendered movable horizontally, and is caused to 
work in a slot or guide placed in a proper relative 
position to the die. After a hole has been punched, 
the punch, before rising again, traverses along its slot 
a regulated distance, and drags the plate, or other 
object being punched, with it; the distance thus tra- 
versed being regulated by — according to the pitch 
of holes required. The punch then rises, moves back 
horizontally into its original position, and descends to 
make another hole. This apparatus is somewhat com 
plicated, and we do not see that it. possesses any ad- 
vantage over the more simple contrivances at present 
in use foreffecting the same end. 

(No. 440, 1s. 10d.) Robinson Thwaites and 
Edward: Hamer Carbutt, of Bradford, and John Stur- 
geon, of Burley, near Leeds, patent arrangements of 
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steam-hammers, in which the “tup,” or hammer-head, 
is made in the form of a cross-beam, the ends of which 
are connected to pistons working in a pair of steam 
cylinders, placed one on each side of the anvil-block. 
‘Lhe principle of the arrangement is similar to that of 
Messrs. Chatwood and Sturgeon’s hammer, which we 
illustrated on page 679 of our last volume. 

(No. 452, 8d.) Henry Young Darracott Scott, 
Lieutenant-Colonel, R.E., of Ealing, patents a method 
of constructing concrete floors. According to this 
plan, the ordinary joists are dispensed with, and, in- 
stead of them, tie rods extending from wall to wall—or, 
in the case of wide spans, from girder to girder—are 
employed. The tie rods, which are placed at inter- 
vals of from 2ft. to 3ft., are well bonded into the 
walls, or secured to the girders, as the case may be, 
and upon them the concrete is carried, the bonding 
of the mass together being in some cases assisted by 
interlacing hoop iron or strong wire with the bars. 
Tn this arrangement it is intended that the tie rods 
and hoop iron should take the tensile strain, whilst 
the compressive strain is resisted by the concrete, 
which acts as a strut to keep the wall or girders 
apart. 
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The Mining and [Metallurgy of Gold and Silver. By 
Joun A. Puriups, Mining Engineer. London: E. and 
F. N. Spon. 1867, 

In one sense the above title is inaccurate, for the 
book contains something less than its title, and a great 
deal more. Of the mining proper of gold there is very 
little, because the getting of gold soils is a very easy 
matter ; and as to the mining of silver proper, it is like 
other mining. It has evidently been Mr. Phillips's 
object to give us a complete treatise on the metallurgic 
productions of gold and silver, a plan in which he has 
succeeded ; but if he had devoted his space to mining 
proper, he must have sacrificed the value of his work 
as a special technical manual. Mining in this treatment 
is fuller. It gives us all the geology and topography 
of gold and silver ores in an odabe e manner, suited 
to our more educated knowledge of the subject, and 
free from the crudities of scientific and unscientific 
men. It takes up the treatment of gold just at the 
point where excavating or mining ceases, and where 
what may be called the real operations begin. Thus 
his account of the great works in the chief districts of 
California, compiled from professio1al documents, and 
illustrated by his own observations on the spot, enable 
the practical man to follow out the whole subject. 

e same mode is followed for silver, and every 
variety of reduction processes is adequately described 
by one who has seen them at work. It is one great 
advantage of this book that it is not the production of 
an adventurer, shifting about from country to country, 
and giving us the results of his chance-experience eked 
out by compilating from other writers. The volume 
before us is produced by another kind of man, and by 
another process. It is the composition ofa professional 
man, and is the natural oflspring of his professional 





labour. Forty years ago, if we had sought an authority 
on such a subject, it would have been a German. 
Between him and a Cornish mine-captain we should 
have had no choice. Now, by the operation of events, 
we must seek among English and Americans the chief 
practitioners. The gold and silver mining companies 
oe from the speculations of 1825, gave us our first 
opportunities in these branches of metallurgy, and the 
discovery of the gold countries in the possession of 
the English race, Virginia, California, Australia, New 
Zealand, and English Columbia, have enabled us to 
apply this experience extensively. Silver metallurgy, 
developed in our lead mines, at Swansea and at New- 
castle, in California and Nevada, has given us scope 
in a specialty formerly confined to Spaniards and 
Germans. ‘These advantages, with those we alread 
possessed on both sides of the Atlantic in iron, coal, 
copper, and tin metallurgy, have constituted a great 
national school of mining and metallurgy. The greater 
development of scientific instruction has put us on the 
same par in that — as our neighbours, while we 
we now exceed the Germans, Spaniards, and Russians 
in every branch .of practice; and as to the French, 
their highly developed education has little chance of 
—~. 

tis under these circumstances that the English 
mining engineer has open to him the practice of the 
world, and it is standing in this high position that Mr. 
Phillips has visited so many countries for practical 
and professional purposes under favourable auspices, 
that he has acquired the materials, and been able to 
put them together in such a shape as to constitute a 
standard treatise on what is now a very important 
branch of industry. 

For metallurgic purposes the ores must be crushed, 
and this process, essentially mechanical, requires the 
knowledge of a mechanic, which Mr. Phillips is able 
to bring to bear upon it. Thus we have fully 
depicted a ten-stamp battery, the Grass Valley rifle 
caine the machinery employed at Schemnitz, and 
that at Morro Velho, in the Brazils. While these are 
illustrated by working drawings, others are described, 
and minor — and details are given in wood 
engravings. Of these there are near upon a hundred. 

Amalgamation, smelting, and assaying are distinctly 
chemical processes, and these demand treatment by a 
competent hand. Mr. Phillips has brought these up 
to the latest date, and in giving recent improvements 
he has exercised the necessary discretion as to what 
is safe and accepted and what is doubtful. 

The want of such a book was great. German and 
French books can seldom be well employed, except by 
a man who has been trained on the Continent, while 
what we require is a knowledge of what is being carried 
out in our countries, and treated in our own lang 
We are not surprised that Mr. Phillips’s book was 
at once eagerly taken up, but it will be long before 
the many distant purchasers will be able to ascertain 
what they have got for their money. Those who have 
sent them the volume have done so for good reasons. 
A practical man can at once see that he has got what 
he wants in the mass, and, seeing the care bestowed on 
the treatment, he can trust Mr. Phillips’s reputation 
for the details. 











APPARATUS FOR HANDLING INGOTS. 


Mr. Joun Ramspottom, of Crewe, has recently patented 
a number of useful contrivances intended to facilitate the 
handling of heavy ingots, and of some of these we annex 
illustrations. In our engravings, Figs. 1,2, 3, and 4 show two 
forms of ingot-lifting apparatus, whilst Figs. 5, 6, and 7 
show the details of one of these appliances drawn to a larger 
scale ; and Figs. 8 and 9 represent a simple form of turntable 
on which an ingot can be turned. 

In Fig. 1 the lifting-apparatus is shown, as applied to lift- 
ing one of the conical ingots used by Mr. Ramsbottom for 
aemiaing steel tyres. In this figure the conical ingot, 
a, is supported by the paddle, 4, which is attached to a coun- 
terbalanced arm, c. This arm is bent over the top of the 
furnace, and the crane-chain is attached to it at a point, c', 
directly over the centre of gravity of the arm and ingot. 
The adjustable weight, c?, serves to balance the arm, c, and the 
prolonged end, 5’, of the paddle, this ea ay end being 
used by the operator for moving and guiding the ingot. The 
ingot is held on the paddle, b, by the bridle, d, which is 
hinged to the lower end of the arm,c. The advantage of this 
arrangement is that the weight usually employed to balance 
the ingot is dispensed with, and a considerable saving of 
time and mechanical labour is effected, as the weight ot the 
— being completely borne by the crane, the operator has 
only to control its posltion. 

Figs. 2, 3, 4,5, 6, and 7 refer to another form of liftin, 
apparatus, especially adapted for use with furnaces which 
are not provided with cranes. In this instance the counter- 
balanced arm, c, is suspended from the hook, e, which is 
hinged to a frame, e', running on the fixed rail, ¢*, placed 
above the furnace, and about in a line with its centre. The 
paddle, }, is hinged to the lower end of the arm, ec, and it has 
the arm, b®, forged in one piece with it. To the lower end of 
the arm, ¢, is fixed the tube, f, through which passes the rod, 
f°, one end of which is screwed, and the other hooked. The 
hooked end of this rod takes hold of the upper end of the 
arm, 6°, and the other or screwed end is provided with a cross 
handle, f°, the nave of which forms a nut fitting the screw. 
By turning this handle round in the proper direction, the 
paddle, 5, is brought up to the under side of the ingot, and 
the latter lifted clear of the block on which it rests, and it 
can thus be brought out of the furnace, or shifted as desired. 

The portable turntable, shown in Figs. 8 and 9, is intended 
to be placed near the mouth of the furnace in which the ingot or 
other article has been or is to be heated. The turntable 
consists of a conical stand, g, in which is fitted a socket, g', 
supporting the spindle, g*. This spindle carries a plate, g*, 

rovided with studs on which the t bears, these studs 

sing of such weight that they hold the bottom of the ingot 
clear of the plate, g°, and allow the _ to be placed 
beneath it. This turntable, which may, if desired, be mounted 
upon wheels, is found useful for enabling the ingots to be 
readily turned either before they are placed in the furnace 
or after their removal from it. 








J. F. Cam anp Co.—This important French mechanical 
company makes up its accounts on June 30th, in each year. The 
current exercise (1867-8) commenced with orders on hand to 
the amount of about 156,000/.; and during July, August, and 
ae further orders were recei to the amouat of 
184,0002. The operations in which the concern is e in 


connexion with the Kiew and Balta will not be carried through 


. | until 1869. A participation of work exists between the concern 


and the Fives-Lille Company. 

Soutu YorkKsuire.—There is a ‘air business doing at most 
of the ironworks of this district. There are said to be some 
large orders on hand for rails, principally for home requirements. 
The coal trade is moderately active. A fair ag ae coro 
pel of engine-fuel—is a forwarded by the ester, 

heifield, and Lincolnshire Railway to the Lancashire cotton dis- 
tricts. At Sheffield there is an improved demand for some 
descriptions of railway materials; but, upon the whole, this 
branch of business is not very brisk. At the Yorkshire loco- 
motive works the men are on full time 
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THE RIVER DON STEEL WORKS. 


Sreet is only iron, in its best and most valuable 
form. The chemists once considered that it was a 
definite chemical compound of iron and carbon, and 
named it carburet of iron, and Dr. Thomson believed 
that this contained twenty equivalents of iron to one 
of carbon ; but we now know that we may have steel 
of avery wide range of carburisation, and that (as 
absolutely pure iron is unknown), all irons, whether 
wrought iron, cast iron, or “steel,” are equally 
carburets of iron, so long as the carbon is not 
graphitic. Steel, as we continue to call it, is not 
more distinctive from other forms of iron than are 
wrought iron and cast iron from each other; yet it 
is the only form of iron which is at once fusible and 
malleable, and it possesses, besides, the pa property 
of being greatly hardened by being r1eated and then 
plunged into water. It is not unlikely that, for nearly 
all purposes of construction, cast iron and wrought 
iron will yet become obsolete materials, and useful 
only for conversion into the dest kind of iron, viz., 
“steel.” And it may yet happen that we shall drop 
the almost meaningless term “ steel,” and call it “iron” 
only, Cast iron might then be described as crude 
iron or raw iron, and wrought iron as rotten iron or 
burnt iron, as it really is—its valuable constituent, 
carbon, being burnt out to an injurious extent in 
the toilsome and, indeed, barbarous operation of 
“puddling.” Not alone in tensile strength, but in 
ductility or toughness, steel is now as much better than 
the best wrought iron as the latter is better than cast 
iron; and steel has the further advantage that it is 
manageable in castings or forgings of any weight, 
where, on the one hand, cast iron would be too brittle 
and too weak, and wrought iron unsafe from the danger 
of unsound welds and internal crystallisation. 

Of late years iron, whether known by that name or 
as “ steel,” has been—growing in strength and adapta- 
bility, and it has thus attained qualities which would 
have been incredible twenty years ago. We now have 
castings, forgings, rolled bars, rails, wire, &c., made 
of “steel,” which are, beyond all comparison, stronger 
and tougher than iron in any other form ever known 
before. It is this wonderful grow?h of iron, so far as 
its useful qualities are concerned, that has made the 
metallurgy of steel so popular among non-professional 
men, thousands of whom are now nearly as well- 
informed upon it as upon those more engrossing ques- 
tions of ordnance and armour, upon which at least 
half of all the reading men in the kingdom now hold 
definite opinions. bessemer’s wonderful discovery 
turned general attention to the philosophy of iron- 
making, and to the beautiful combinations of which 
iron is capable, and it is now well understood that 
there are other and not less beautiful analyses and 
syntheses to be discovered, which will yet give to 
iron an intrinsic value not only greater than that 
of gold and silver, but far beyond anything now 
known of the best steel. The great secret of iron- 
cultivation, if we may employ such a term, is that 
of crystallisation, and this cannot long elude the 
grasp of the genius of metallurgy; and when we can 
once control the size, form, and arrangement of the 
erystals of iron, in all its stages of conversion, we 
shall have made it, in effect, a new metal. 

Steel castings, made to pattern, were unknown until 
within the last few years; and although they are now 
largely and successfully produced, the art of making 
them is still practically confined to two establish- 
ments—one that of the Bochum Company, in West- 
phalia, the other the River Don Steel Works, Sheffield. 
The casting of very hard steel into objects of simple 
form presents no remarkable difficulty, inasmuch as 
these may be run into iron moulds, and their sound- 
ness may be insured by “feeding” the casting, after 
pouring, in the same manner as with ordinary irou 
castings in the foundry. It is an object, however, of 
very great importance that the steel should be the 
softest possible, so far as the term “soft” is under- 
stood by steel-makers. It should not have more than 
from } to 1 per cent. of carbon, whereas very hard 
steel contains 1} per cent. Although the harder 
steels have very great tensile strength, they are 
brittle, like cutlery steel, and it has indeed been the 
great difficulty, in the old processes of steel-making, 
to get rid of this characteristic brittleness by lessen- 
ing the proportion of carbon. The smaller the pro- 
portion of carbon, the greater the heat at which the 
steel will melt, and the greater the difficulties in cast- 
ing it, soundly, to complicated shapes, or indeed to any 
Shape at all. Wrought iron contains the least carbon, 
say one-fourth per cent. of its own weight; and 
cast iron contains most, or from 2$ to 7 per cent. 
Between these we have steel ranging in carbon from 





$ to 2 per cent., the steel rails, of which so many are 
now used, containing about }$ per cent., mild steel 
castings } per cent., and hard cutlery steel from 44 to 
1} percent. The proportion of carbon, upon which 
the quality of the steel wholly depends, requires nice 
chemical analyses for its exact determination, although 
it can be somewhat nearly ascertained by the colour 
of a solution of the steel in acid, every proportion of 
carbon giving its own shade of brown. But a still 
better test is that of the specific gravity of the steel. 
As carbon is lighter than iron, the greater the hardness 
of the steel, the less its specific weight. The purest 
irons have a specific gravity of about 7.895, while 
steel rails, as now made, have about 7.855 ; and the 
harder steels are still lighter, merely, of course, be- 
cause of their greater proportion of the lighter mate- 
rial, carbon. The harder steels have the finest grain, 
and we are apt, therefore, to speak of them as being 
more “dense ” than ordinary bar iron; but the fact is 
that they weigh less, and are therefore less dense in 
the true meaning of the term. 

As steel is intermediate, in its proportion of carbon, 
between cast iron and wrought iron, it may be made, 
as by the Bessemer process, by depriving cast iron of 
a portion of its carbon, or, as in the processes more 
commonly followed, by adding a certain proportion of 
carbon to wrought iron. The latter may be done 
either by the old process of “cementation,” which is 
that of roasting bars of iron, packed in charcoal, for 
afortnight together in an air-tight furnace; or by the 
better and cheaper process of melting wrought iron, 
cut into scraps, along with charcoal and oxide of man- 

anese, in a melting-pot, a mode of converting iron 
into steel first pointed out, early in the — cen- 
tury, by David Mushet. The old malt-kiln-looking 
converting-furnaces are being gradually abandoned, 
and the best Sheffield works now melt down the 
wrought iron direct. At the River Don Steel Works 
of Vickers, Sons and Co. there are 288 melting-holes, 
capable of taking, each, two pots of either 60 lb. or 
1001b., and 40 tons of Swedish and English bar iron 
are often melted down in a single day. 

The quality of the steel made by any process what- 
ever depends greatly upon its proportion of carbon, 
and also upon the denies of its crystals, which are 
not altogether dependent upon this proportion, but 
upon the purity or otherwise of the iron used in 
making the steel. And it is the fact that the purest mate- 
rials crystallise in the largest crystals, like frozen rain 
into snow-flakes, or like the finest samples of sugar, 
which have always a larger crystal than the inferior 
kinds. When converted into steel, a very pure iron, 
unmixed with any other substance, will give a large 
crystal, and, if broken suddenly across, a coarse frac- 
ture; and while it is most important to keep out cer- 
tain impurities, like ‘sulphur and phosphorus, the addi- 
tion of manganese appears to alter the crystallisation 
to a much finer degree, and thus to give a finer fracture 
when broken suddenly; for almost any bar iron or 





steel will show a fine fracture, if broken gradually. ! 


As every iron-founder is well aware, a mixture of irons | 
is stronger than almost any single sample, and the 
same fact unquestionably holds good in steel-making, 
even the purest Swedish iron being improved in the 
strength of the steel made from it by being mixed with 
other irons in the melting-pot. 

By melting a mixture of various bar irons along 
with a regulated quantity of charcoal and manganese, 
steel of almost any desired quality may be produced. 
Were there no charcoal (carbon) present, the iron 
would be nearly or quite infusible; and the less the 
charcoal, the greater the difficulty of fusion, and of 
casting into sound pieces or “ goods.” The less char- 
coal, too, the less the absolute tensile strength, but 
the greater the toughness; and it is better to lose 
something in strength at a dead pull, in order to avoid 
brittleness, and thus to secure toughness. 

We have thus sought to sketch out roughly some- 
thing of the philosophy of steel, in order that the 
splendid and, indeed, astonishing results now achieved 
in steel-founding may be the better understood. ‘The 
casting of twenty-two railway wheels upon a single 
stalk, and of a locomotive cylinder all in soft steel, 
could not have been credited twenty nor even ten years 
ago, yet these are exhibited at Paris by the Bochum 
Company; and Vickers’s great works, at Sheffield, could 
reproduce them, if required. 

The first great requisite in steel-founding is that of 
a sufficiently refractory moulding material. Although 
steel, unlike cast iron, is not “chilled” by being run 
into iron moulds, it would obviously be very costly to 
make iron moulds for a great variety of steel castings, 
and iron would have the disadvantage also of causing 
too sudden cooling on the outside, whereby the cast- 
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ing would often be injured in strength. A German 


steel-founder, Riepe, who was the patentee also, in 
this country, of the art of making puddled steel, 
patented, about fourteen years ago, the employment of 
a material for steel-moulding, which should be in- 
fusible and invitrifiable by reason of its having been 
already subjected to a heat greater than that of melted 
steel. Such a material is calcined fire-clay, and this is 
best obtained by breaking and grinding the old melt- 
ing-pots, as these last for but two or three meltings, 
and are then otherwise useless. This material, mixed 
with just sufficient fresh fire-clay to render it yee is 
now used for steel-moulding, a thickness of perhaps 
2in. being applied over the pattern, and the box then 
rammed with ordinary sand. 

Another requisite for steel-founding, and more 
particularly in soft steel, is that the melting-pots 
should be more than usually refractory, as the great 
heat of soft steel melting destroys ordinary and even 
Stourbridge clay-pots in one or two meltings. Messrs. 
Vickers, Sons and Co. employ a special mixture for 
their pots or crucibles, into which plumbago enters 
with manifest advantage. Crucibles made wholly ot 
plumbago are not used, only because of the belief that 
they give up a portion of their carbon to the steel, and 
thus alter its quality. Even if this opinion be well 
founded, it is certain that for all other melting opera- 
tions plumbago crucibles are the best, and their adop- 
tion for steel-melting may yet be found possible and 
advantageous. The crucibles made at the River Don 
Works are formed wholly by machinery, at the rate of 
1000 a day, and are dried, in thirty days, at a tem- 
perature above that of boiling water, so as to drive off 
all moisture. The drying-house is large enough to 
contain 30,000 pots, so that even if 1000 a day were 
wanted, enough would always be ready. The pots are 
of two sizes, to hold 60 lb. and 100 1b. of steel respec- 
tively, and with 288 melting-holes 576 suffice for the 
three meltings each day, the pots being then broken 
u 


The contraction of steel for each degree of tempe- 
rature is practically no greater than that of iron, but 
as steel sets at a much higher temperature, its con- 
traction, after setting, is greater, because of the greater 
range of temperature through which it must cool 
This great contraction, which is greater as the steel 
is softer, is apt to cause the formation of cavities 
within the casting, or, rather, of a single cavity known 
as a “pipe,” and locomotive crank-axles, when im- 
properly made, have been known to be “ piped” for 
4ft. of their length. ‘To prevent piping, soft steel 
castings require a large “head,” and this is, indeed, 
so large that in small castings it often amounts to 
nearly the weight of the casting itself. The “ piping” 
in this case will go on rather in the “ head” than in 
the casting, and even then the head must be fed with 
more steel, from time to time, after the casting has 
been poured, and the “ feeding” thus amounts some- 
times to nearly 10 per cent. of the weight of the cast- 
ing. Only large “heads” and timely “ feeding” can 
prevent—and they effectually prevent—hollowness in 
steel castings. 

Finally, after casting steel to pattern, and not for 
subsequent forging, it should be annealed, and allowed 
a week or so to cool. 

Such are the general principles and precautions 
which have enabled the proprietors of the River Don 
Works to make large and complicated castings in soft 
steel, representing a most important branch of na- 
tional industry, and affording new and most valuable 
resources to the mechanical engineer. 

The River Don Works were founded by the old firm 
of Sanderson and Naylor, which afterwards became 
Naylor, Vickers and Co., and is now Vickers, Sons 
and Co, (Limited). Within the last two or three 
years large new works have been erected at Bright- 
side, near Sheffield, and the old works have been sold. 
The new works, employing 1000 men, and extendin 
for nearly a quarter of a mile along the Midland Rail- 
way, are among the most convenient and complete in 
their arrangement and mechanical appliances of any 
works, constructed for any purpose, in the kingdom. 
Besides offices, warehouses, model-rooms, stables, &c., 
the works are divided into five large and separate 
masses of buildings, viz.—lst, that for cutting and 
mixing the iron for conversion, and for making, drying, 
and storing the pots; 2nd, the melting-house, with three- 
quarters of an acre under a single roof; 3rd, the mould- 
ing-house and iron-foundry ; 4th, tyre-mill, smith’s 
shop, and machine shop ; and 5th, steam-hammer shop. 
These buildings are connected in all their parts b 
railways of both the common and 2ft. gauges, an 
there is about a mile of sidings belonging to the works, 
and in connexion with the Midland Railway. A tank 
locomotive, by Hawthorn and Co., of Leith, rans upor 
the yarious lines and around curves of 60 ft., or less 
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than one chain radius, the engine having 3 ft. coupled 
wheels, spaced only 5 ft. apart centres. The railway 
system is carried out, indeed, in the works to a re- 
markable extent. The melting-house has cellars be- 
neath it, and nearly all castings of considerable weight, 
with the exception of tyre ingots, are cast in boxes 
mounted upon railway trucks, running upon lines be- 
low, One of the large annealing furnaces, standing, 
too, out of doors, has its hearth and door formed upon 
a railway truck, and the locomotive takes this hearth 
away with it to the casting-house, and returns with 
the casting to be annealed, backing the furnace-bottom 
with the large furnace-door into its proper place in the 
brickwork of the furnace itself. So complete is the 
railway system within the works, that but seven horses 
are employed, where sixteen were worked at the old 
establishment within the town of Sheffield. 

The hoisting apparatus is, if possible, still more 
complete. A horizontal pumping-engine, with a double- 
acting pump, 7 in. in diameter and 30 in. stroke, draws 
water from the river through a 12in. main, 1200 ft. 
long, and with a lift of 20ft., a vacuum vessel being 
placed near the pump to lessen the shock of this column 
of water when stopped at each stroke. This pump 
forces the water through a 10 in. main half a mile long, 
to areservoir upon a hill at that distance and 240 ft. 
above the pump. This reservoir, with its embank- 
ment, occupies an acre of ground, and can be filled to 
a depth of 20ft., and gives a pressure of water of 
110 Lb, to the square inch at the works. At this 

pressure the water enters the steam-boilers without 

any other boiler-feeding apparatus, and it works the 
hydraulic cranes, of which there are seventeen in the 
works. -'Phese cranes ate of great simplicity, and 

Mr. Edward Reynolds, the engineer of the works, has 

promised us drawings of them for illustration. These 

cranes are not only applied to the ordinary purposes 
of lifting and traversing weights, but in the tyre-mill 
they are made to assist in charging the ingots or rings 
into the furnaces, and drawing them out when heated 
ready for the rolling-mill. A somewhat similar plan 
of handling furnace-piles and blooms is now in course 
of adoption at Dowlais, and it deserves to be intro- 
duced into all forges and rolling-mills. 
pressure from the reservoir is applied in various other 
*ways of considerable ingenuity. A blowing-fan was 
required in one of the houses where there was no en- 
ine to drive it. Instead of putting down an engine 
woth ch and incurring the cost of its attendance, the 
North Moor Foundry Company were commissioned to 
make a small turbine and a Schiie’s fan, the former to 
be driven from the water under pressure, and which 
has an effluent velocity, after allowing for losses, of 
about SO ft. per second, or nearly a mile a minute. 
Another application of the water-pressure is still more 
ingenious. In the tyre-mill the water thrown upon the 
tyres in rolling finds its way into the fly-wheel pit, 
which is 14 ft. deep, and which has no outlet drain. 

To lift out this water a jet-pump or ejector is used, 

and this is formed like the sucking end of Giffard’s in- 
jector. An din. jet of water, under the pressure from 
the reservoir, or 1101b. to the inch, is discharged 
within, and in the direction of a tapering nozzle of 
2in. or 3in. diameter. The action of the jet causes 
a vacuum and raises the waste water from the fly- 
wheel pit, and discharges it where it can drain properly 
away. The useful effect obtained is very fair, $ allone 
a minute under a head of 240 ft. raising, besides it- 
self, 37 gallons per minute from a depth of 14 ft., thus 


os , 3 x 240 
giving a ratio of useful effect of 87 x 14 = 72 per 


cent., nearly. Mr. Reynolds, who designed this ele- 
gant apparatus, has kindly promised us a drawing of 
it for publication. 


The bar iron is assorted and cut up at one end of 
the works by three or four pairs of shearing-machines, 
each worked by an independent engine. These 
machines were made by Davy Brothers, of Sheffield, 
and cut each two bars at a cut, at each end, into 
pieces of about 1 lb. weight, and these are afterwards 
cleaned of all oxide, dirt, &e., in revolving cylinders 
or “rumbles.” The .pot-making, »which we have 
already noticed, goes on in an adjoining building. 

The melting-house, built so as to admit of future 
extension, is 200 ft. by 150 ft, inside, the roof being 
made in 50 ft. bays, and supported by but four pairs of 
double columns in addition to the walls, It is of the 


utmost importance in a melting-house where large 
castings are to be made that every man has a clear 
view from his melting-hole to the place of casting, and 
we aoe wae gi age be able, in the same way, 
0 see, from a single point, every melting-hole from 
which steel is to be hetnahe ry tary The melt- 
ing-house at the River Don Works is in this respect 
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perfect, and, by an almost military organisation of the 
workmen, a single casting of 25 tons weight may be 
poured from 576 pots, holding 100-Ib. each, within the 
space of five minutes, or at the rate of one P i every 
half-second. ‘The pots are carried upon small barrows 
which admit of the workman tipping the pot without 
changing hands. 

The melting-holes are lined, as usual, with ganister 
to a considerable thickness, and this has to be re- 
newed, on an average, once a month, the heat being 
about the most intense known in the arts. 2} tons of 
coke are burnt in melting a ton of steel, whereas a 
ton of iron would melt with 2 ewt. of coke, or 
sisth the quantity. The melting-holes are ranged 
in eight rows, communicating with as many 
chimneys, by means of a large underground flue to 
each row. The chimneys are each 100 ft. high, and 
7 ft. square in the inside, which is smooth and parallel 
all the way up. This large sectional area, with the 
regulated admission of air to the melting-holes, in- 
sures a slow rate of ascent to the gases, and thus a 
strong draught; for strength of draught is best 
secured, where the escaping gases are at a high tem- 
perature, by a large chimney in proportion to the 
quantity of gases entering it. The ascensional power 
of the gases is thus always in excess of the rate of 
admission, and they rise but slowly, merely because 
no more than a certain quantity of gases can enter the 
chimney within a given time to follow them up. The 
chimneys and the flues leading to them are, of course, 
lined with fire-brick, and the chimneys are bound out- 
side with stout iron bands at short distances apart, 
and even these have been found no stronger than 
necessary to resist the expansion of the brickwork 
under the great heat. 

Ingots for tyres are teemed, as solid cylinders, into 
cast-iron moulds ranged along the floor. It was once 
the custom to cast tyres as rings. Formed in this 
way, they required to have a “ head,” often of 24 cwt., 
or nearly equal to the weight of a carriage tyre, and 
this head had to be smithed off, at a considerable cost 
for labour, and afterwards broken up and remelted. 
If the ring was cast in an iron mould, it tore itself open 
unequal contraction, the inside remaining fluid 
after the outside had set; and if cast in a fire-clay 
mould, the contraction was still irregular, and ten per 
cent. of all tyre castings were “ wasters.” Now that 
tyres are cast in solid cylinders, a little coned at the 
top, no head is required, and the ingot is teemed into 
a plain iron mould, and no wasters are ever made, nor 
do these ingots require feeding to prevent “ piping,” 
inasmuch as the centre is punched out under the 
hammer before forming the tyre. Castings made to 
pattern are run into moulds placed, as already 
described, upon railway trucks beneath the casting 
floor. ‘These castings of course have large heads as a 
security against “piping,” and they are “fed” with 
a very considerable amount of steel after being 
poured, to compensate for their contraction. 

A large branch of the steel founding department of 
the River Don Works is that of casting steel crossings 
for railways. Although sold at a higher price per 
hundredweight than cast iron, they are far lighter for 
the same strength, and they are furthermore made re- 
versible ; so that, as with a double-headed rail, a fresh 
face may be turned up after its fellow has been worn 
out. The immense superiority of these crossings over 
those of any other material has created a wide demand 
for them upon railways throughout the kingdom and 
in America. In Messrs. Vickers’s model-rooms there 
are upwards of 2500/. worth of patterns for steel cross- 
ings alone. Some of these, made to meet special 
cases, as those for the Metropolitan Railway, are 
19 ft. 6 in. long, or longer than what, but a very few 
years ago, was the standard length of a rail. The 
strength of these crossings is incomparably greater 
than that of chilled iron, the tensile strength of the 
steel of which they are made being 32 tons per square 
inch, while their hardness is equal, or nearly so, to 
that of the best chilled iron, and they do not “ chip” 
in use. We have carefully examined some of these 
crossings, which have been for more than two years in 
use near large junction and terminal stations, and we 
have found the wear very slight indeed, and no signs 
of chipping, even at the point. These crossings were 
undoubtedly good for two years more on the same 
face, and they can then be turned and wear four years 
more upon the opposite face. It is nearly certain, 
from the number and character of the railway com- 
panies who have already adopted these crossings, that 
no other kind will long continue to be used. 

The civil engineer and engineering architect will 
find much in the roofs of Messrs. Vickers’s works to 
please him. In the melting-house are plate girders of 
50 ft. span, made up of single lengths of angle iron 





and top and bottom flange iron: ‘We hope yet to pub- 
lish sections of these girders, as well as of others 
about the works worthy ‘of attention. In the'tyre- 
mill the 60 ft. beams, intended to carry the steam- 
traveller, were rolled in one length at the Butterley 
Works. These are not at all the heaviest beams 
rolled there; and after a close inspection of all the 
deep narrow-flanged girders, exhibited at Paris by the 
Commentry and Chatillon Company and other French 
makers, we risk nothing in saying that no mill on the 
Continent can turn out girders to compare with the 
splendid broad-flanged beams rolled by Mr. Alleyne, at 
Butterley. 

All cast steel is improved by hammering. Steel . 
castings, made to complicated patterns, or, indeed, to 
any pattern, cannot be hammered, however, and the 
cals of hammering is reserved therefore for ingots 
intended for “shapes,” as for tyres, shafts, &. A 
very large portion of the business of the River Don 
Works cousists in forging and rolling steel ingots to 
shape. The chief branch of this business is that of 
railway tyres. These are cast, solid, in iron moulds, 
placed along the floor of the melting-house. The in- 
gots must be as carefully as possible poured to weight, 
and weighed afterwards, so that there shall be hardly 
ten ounces difference between a dozen tyre blanks in- 
tended for the same engines or carriages. 

The tyre ingots go into the steam-hammer shop, 
where they are heated and flattened into “ cheeses,” 
and then punched through under the hammer at the 
same heat. The heaviest hammer, by Thwaites and 
Carbutt, of Bradford, has a head of 15 tons, with 30 
tons of steam pressure in addition (with 60 lb. steam) 
upon the top of the piston. The punching process is 
now common with all steel tyre “cheeses,” or flattened 
ingots. It removes any unsound or “ piped” portion 
of the casting at the centre, and opens the way for 
further rolling. Until Mr. Thomas E. Vickers’s im- 
provement upon the tyre-mill, illustrated in En- 
GINEERING of September 28, 1866 (vol. ii, p. 228), 
these cheeses required to be hammered out on the 
beak iron of an anvil in order to adapt them to the 
rolling-mill, of which no example could take a tyre 
ingot as punched by the steam-hammer with a 9 in. or 
10in. hole. The collars upon the rolls required to be 
so large that only an ingot well opened out could be 
slipped over them, and this is yet the case with all 
tyre-rolling mills except at the River Don Works, 
where, however, Peter Rothwell Jackson’s mill is 
still retained for jinishing tyres. The saving of a 
single heat upon an ingot, and of the expense which 
attends all steam-hammering, is an important one, 
and, when everything is taken into account, we are 
disposed to believe that this costs not much less than 
4/. per ton, or 4s. percwt. Atthe River Don Works, 
the ingot is heated, and then flattened and punched at 
one operation, as usual. ‘The punched ring is again 
heated and rolled into a finished tyre at the rate of 
one every nine minutes, and we have ourselves watched 
the rolling of seventeen large driving-wheel tyres, 
weighing 9301b. each, in two hours and a half. 
With the exception therefore of the heat of the 
original melting in the crucibles, the material of a tyre 
is heated but twice, whereas at every other tyre 
works in the kingdom three ‘heats are required, and 
of course at an increased cost. Mr. Vickers’s patent 
mill is used only for “breaking down” or roughing 
out the tyre, and this it accomplishes in from half a 
minute to a minute, according to the size of the tyre 
and the tyre then goes, at the same heat, to the Jack- 
son mill, where it is rolled truly to size within a short 
space of time. 

Mr. Vickers’s rolling-mill is the only one in which 
the outer and the inner rolls are driven by sepa- 
rate engines. ‘The inner roll is purposely made 
-nvaul, to take on an ingot punched with but a small 
hole, and it has not therefore sufficient adhesion of its 
own, and requires independent power. ‘The outer 
roll is delve be a pair of overhead engines, designed 
by Mr. Reynolds, and having 24 in. cylinders and 3 ft. 
stroke, while the inner roll is driven by a similar pair, 
except that their dimensions are exactly one-third 
smaller, being 16 in. cylinders and 2 ft. stroke. With 
all its appliances of hydraulic tackle for hauling the 
ingot from the furnace, hydraulic cranes for — 
&c., this is the most effective and convenient tyre- 
in existence. 

The Jackson tyre-mill is driven through large and 
high-speed spur-gearing cast upon Mr. Jackson's 
system of moulding, and we have never seen large and 
fast running wheels working more silently. 

The machine-shop in which tyres are turned and 
bored (when this is required), wheels and axles ~ 
cranks cut out and turned, &c., is of large size, @ 
contains many modern tools of a type representing 
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the great difference in engincers’ tool practice as 
applied to steel and iron respectively. In all opera- 
tions by cutting tools, Messrs. Vickers make it a 
point to take heavy cuts, and this can only be done 
upon steel by tools of great hardness and durability. 
Steel for such tools is made by Messrs. Vickers them- 
selves, and is known as “special steel,” and it is be- 
yond comparison the finest tool steel produced. It is 
made chiefly for their own use, but it is also sold, at 
1s. per pound, or 112/. per ton, and none who have 
once tried it will now have any other. We saw it re- 
ducing the diameter of a large steel shaft one inch at 
a cut, feeding ten cuts per inch, with a surface speed 
of 9 ft. per minute, and at this rate the tool requires 
grinding but once in three hours. 

For these tremendous cuts in a material so hard as 
cast steel, the lathes, planing-machines, &c., are neces- 
sarily of great strength, and while the speed of the 
work is slow, the speed-at which the driving-belts.are 
run is high, the motion being brought down by treble 
instead of the ordinary double gearing. As engineers 
are now going largely into the use of steel, as many 
as possible should examine the tools provided by the 
steel-makers themselves for working it. The best tools 
at the River Don Works were made by Smith and 
Coventry, of Manchester, some, however, being made 
by Sharp, Stewart, and Co. Although the working 
speed, or rate of cut, is so much slower than in iron, the 
requisite strength is much greater, and this is provided 
by very heavy beds, strong spindles, large bearings, 
&c. For steel it is probable that all lathes above 
12in. centres must be treble-geared, as there is a 
great advantage in running belts at a good speed and 
correspondingly low tension, thereby preventing slip- 
ping. One of the lathes, copied from a German 
(Bochum) pattern, is driven by a stout worm and 
pase Ft This lathe is employed mainly for cut- 
ting off the heads of castings. Among the great 
number of large lathes is one for boring and turning 
driving-wheels and tyres, and which can be employed 
also for polishing the bosses of driving-wheels. The 
ordinary working speed of the lathe and the speed for 
polishing bosses differ so greatly that lathes for the 
same purposes had been previously made with two 
cone pulleys, and separate gearing to each. Mr. 
Reynolds decided, however, to have a lathe of this 
kind with but a single cone pulley, of four speeds, 
and he managed the polishing motion by a very simple 
arrangement of the gearing, throwing out one pinion 
and throwing in another. It is not easy to make this 
clear without. a drawing, but tool-makers as well as 
many mechanical engineers will fully understand the 
poiut of what we say. Messrs. Sharp, Stewart and 
Co. made this lathe, to Mr. Reynolds’s design, and 
we observe that they exhibit a similar lathe at Paris, 
which has been well spoken of by many engineers. 

In taking heavy cuts in planing steel, the carriage of 
the planing-machine is apt to be forced sideways; Mr. 
Reynolds therefore ordered a planing-machine of 
Messrs. Smith and Coventry, which has noY’s, but only 
flat sliding surfaces, with the vertical faces of the bed 
trued and grasped by bearing pieces on the carriage. 
This is an onlin machine, not only for its steadiness 
in working, but it can stand any side cut whatever. 

The River Don Works are unique. There are other, 
although few, establishments in England-which make 
steel castings; but there are none which make so maniy, 
so heavy, and so intricate castings in soft tough steel. 
There are none which make so many nor, we believe, 
so good crucible steel tyres. Vickers’s tyres, or, as they 
have been for a few years known, Naylor, Vickers’s 
steel tyres, are in great favour on the London and 
North-Western Railway, and on other leading lines, 
where they are found to be not only cheaper, but 
better than Krupp’s, which were at one time as’soft as 
iron, and hardly stronger. In America Vickers’s tyres 
are widely used, and their value is freely acknowledged, 
The cast-steel crossings are even more generally 
adopted, and it is now well understood that the per- 
manent-way accounts of no line can be kept at their 
proper figure without them. Besides these, cast-steel 
axle-boxes, horn blocks, &c., for locomotives, are now 
known to be far better, and, in the end, much cheaper 
than iron, and steel is being largely used for these 

urposes. Cast-steel crauk-axles ate,” of course, 

eyond all question ‘better than iron, and they are 
now largely, although not entirely, used. It is not long 
since, when the blocks of steel crank-throws were 
slotted out with a1} in. groove on each side, they 
could be broken out by wedging once or twice to each 
side. Now, steel cranks have been so toughened that 
it requires from five to seven of these wedgings 


through a r of 2} in. to break them out. We 
need not further describe the ureagomet, machinery, 
and appliances of the River Don orks ; for what has 
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Deen given is sufficient to show, that while they occupy 
4 distinct and exclusive field of production of iron in 
its best form, viz., séee/, they are among the most com- 
plete and mechanically perfect in the kingdom, and 

ossess appliances which enable them to produce the 
Cigher qualities of crucible steel goods at less cost 
than other works. 








TRACTIVE RESISTANCES ON RAILWAYS, 


(Continued from page 375.) 
Influence of the Size of the Bearings upon the Axle-Friction. 

In the case of the wagons, the average area of the rub- 
bing surface of each axle-bearing was 188 square centi- 
metres (29.14 square inches); whilst in the case of the 
engines upon which the experiments were tried, it amounted 
to 452 square centimetres (70.06 square inches). Now it 
was found that the values of /” were : 

For wagons ... tee) poems of" 0,018 

. For engines woe cooc dens co yeercice PNFR QE, i 
and it is..thus, seen that tho coefficient.of friction, is) grea 
increased with the increase in the area of rubbing surface. 

It is therefore an advantage, as far as the tractive resist- 
ances are concerned, to reduce the area of the rubbing sur- 
faces to a minimum; but it is necessary to give the axles 
journals of sufficient size to prevent seizing, as well as to 
ensure their not breaking down under their load. 

This double consideration, the desirability of reducing the 
size, whilst maintaining the strength of the axles, leads to 
making the latter of steel, and there can be no doubt about 
the advantage of using Bessemer steel, which is softer than 
cast steel, and stronger than iron. 


Influence of Temperature on the Resistances. 

Tho atithors ‘hive drawa' up’ two comparative tablesthe | 
first including all trains tried at a low temperatuté (0° to 
—3° Centigrade=32° to 26.6° Fah.), and the second comprising 
those trains on which the experiments. were e during a 
higher temperature (+ 15° to + 20° Centigrade = 59° to 68° 
Fah.). The circumstances under which the two sets of trains 
were tried were, except as regards the temperature, alike ; 
and of the axle boxes of the trains, 90 per cent. were lubri- 
cated with grease. The coefficients were found to be: 

Coefficients of Resistance. 
kilogrammes pounds per 


per tonne. ton. 
At*the low temperatures ... [a = “117 
igh, - tf .= : 


” , 
Thus, at temperatures approaching freezing, the tractive 
resistance was, with grease axle-boxes, increased 50 per cent. 
With boxes lubricated with oil, on the contrary, the influ- 
ence of temperature was not observable. 


Influence of Inclines on the Resistance, 
' a authors have drawn up several comparative tables, in- 
eludin 
Trains tried on a level ; 
Trains tried on rising gradients of from 1 to 5 millimetres 
per metre (=1 in 1000 to 1 in 200); 

Trains tried on rising gradients of 5 to 10 millimetres per 
metre, &., up to 17 millimetres per metre (=inclines of 
1 in 200 to 1 in 100, &c., up to 1 in 58.82). 

All the other circumstances (such as atmospheric resistance, 
method of lubricating axles, speed, curves, &c.) influencin 
the tractive resistances were the same for all these trains ; an 
it.was found that if the tractive resistance on a level was re- 
presented by a, that upon a ient of an inclination i was 
exactly represented by a+, thus agreeing with the well- 
known geometrical formula. 


Influence of the Length of Trains. 

We have already stated, that in assenger-trains the re- 
sistance per ton became less as the length of the train was 
increased. The reason of this is that the atmosphere exer- 
cises a greater resistance to the first carriage than to any of 
the others; and the average resistance per carriage is thus 
reduced as the number of the latter is increased. 

In trains the length is generally much greater, whilst 
the speed is less. The resistance of the air is thus of less im- 
portance ; whilst, on the other hand, the length has the effeet 
of rendering the line of traction oblique on curves, and thus 
increasing the frictional resistance; in consequence, it was 
found that in the case of goods trains the resistance per ton 
was in general augmented by an increase in the length of 
the train. 

Thus it was proved that, on a section of the line where 
there were numerous curves of 1000 metres (3280 ft.) radius, 
a train of 42 wagons required an average tractive foree equal 
to 1 kilogramme per tonne (2.24 1b. per ton) greater “than 
was necessary in the case of a train of 28 wagons taken over 
the same section. 

Influence of Curves. 

In the case of passenger trains, the influence of curves was 
not felt if their radius was 1600 metres (4920 ft.) or more, 
and if the speed did not exceed 50 kilometres (31 miles) per 
hour; whilst on a curve of 1500 metres (4920ft.) radius the 
resistance of a train of twelve carriages was increased 5 per 
cent. at a speed of 56 kilometres (34.77 miles) per hour. 

In the case of a goods train of 40 wagons running at a 
speed of 26 kilometres (16.12. miles) per hour, the resistance 
was i 1 ki r tonne (2.24 1b. per ton 
English) on a curve of 1000 metres (3280ft.) radius, and 1} 
kilogrammes per ton (3.36 Ib. per ton English) on a curve of 
800 metres (2624 ft.) radius. 

On the new lines, where there are curves of 400 metres 
(1312 ft.) radius, the influence of the curves is generally less 
sensible, because the length of the trains has to be ons Bee 
on account of the steep inclines which occur simultaneously 
with the sharp curves. 

_ The authors refer to their complete memoir for observa- 
tions on the influences of the state of the line and of the 
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Influence of the Speed, Resistance of the Air. 

When the speed is increased, the action of the air displaced 
by the train is augmented ; besides which the train tends to 
oscillate, which increases the rolling friction. Hereafter, in 
speaking of the establishment of formula, we shall examine 
the law which states that the coefficients increase as tho 
square of the speed. 

In starting, the mean resistance has been found to be 13 
kilogrammes per tonne (29.12 Ib. per ton) for trains, and 
20 kilogrammes per tonne (49.28 1b. per ton) for passenger 
trains. The difference proves that the couplings were drawn 
up more tightly in the case of the passenger trains than in 
that of the goods trains.® ~ 6 9" 5 SS 


opnyehtden. the disugre babys . 
Influence of Atmospheric Ourrents. 

The artificial wind created during the running of a train, 
and which has a velocity equal and opposite to that of the 
train itself, enables an examination to be made of the action 
of ordinary atmospheric currents. 

For this purpose the wagon fitted with the dynamometers 
catried a vane, by the aid of which the direction of ‘the wind 
at any moment could be read upon a horizontal divided 
circle. By the side of this was a compass. 

PS ur dir reggae of the wind pec ve th station when 

é was mulling ading _ then, | the 4rain at- 
tained an uniform ‘speed there’ was Ed F relative 
direction of the wind (that is, of that compounded of 
the natural wind and that created by the running of the 
train). The setting off of a diagram enabled the runnin 
8 to be determined, and there could then be constru 
a parallelogram of speeds by which the absolute speed of the 
natural wind could be ascertained. 

Thus, during the running of the train, the vane served the 

se of an anemometer. iy 

It was by these means that it was calculated that an atmo- 


spheric current havin; a fpest f 8.4 metres (27.55 ft.) per 
eocohid produised.» diterenue of B0 per iiikoon lew tebe 
anee of a passenger-train according ¢ it blew in the 
same or in a contrary direction to that in whith the train was 
running. . L ; 

We have in our experimental trains many examples which 
prove that, without speaking of exceptional atmospheric dis- 
turbances, the resistance of trains is tii doubled, 
merely by the action of the wind.’ The same train was found 
to present very variable coeflicients on account of the winding 
of the line which caused the wind to cut the direction of 
motion at very different angles. 


We shall now proceed to the next question of the pro- 
gramme: 

“To find by experiment a practical formula for calculating 
the load which can be drawn by an engine, of which the 
arrangement, dimensions, weight for adhesion, and other im- 
portant particulars are known.” 

We shall first endeavour to express mathematically the 
resistance per ton of the train. 

let us compare. the resylts,of our experiments with those 
of ‘Harding’s formula, of 


which the form is simple and 
rational. ' 


(4) r= 2.72 +0.004 x V+ 


In this formula, 
yr = the resistance of the train in kilogrammes per tonne. 
V = the speed in kilometres per hour. 
S = the area of the front of the train in square metres = 5 

uare metres (53.8 square feet). 

P a weight of oe ros in tonnes, 

This formula has,always given results agreeing very closely 
with those obtained: by experiment, 4 

We have, after much research, adopted the a 
mula, which agree well with our experimental results. 
are applicable to trains running on straight lines, or on 
those Soctae curves of large radius, on a level, and during 
good weather. 

Ist. Goods trains—speeds 12 to 32 kilometres (7.45 to 19.87 
miles) per hour. 





0.00484 x S x V2 
ee emma 


r= 1.65-+0.05 x V 
for trains having the axlé-boxes lubricated with oil, and 
r = 2.30 + 0.06.x V, 
for trains of which the axles are li with grease. 
At low speeds the term V*, in ‘equation (4), is of such slight 
importance that it may be suppressed. 
2nd. Mixed and passenger trains, speed 32 to 60 kilometres 
(19.87 to 31 miles) per hour. 
0.009 x 8 x V? 


r= 1.80+-0.08 x V+——— 


3rd. Passenger trains, speed 50 to 65 kilometres (31 to 
40.36 miles) per hour. 


er 0,006 x § x ¥? 
4th. Express trains, 8 to 10 carriages, “apeed%O to 80 
kilometres (43.47 to 49.68 miles) per hour. 
r=1.80+0.14x v4--ox 8x'V* 
For calculating the additional resistances due to 
curves, &c., we refer to the paragraph concerning t 
question of the programme. 


(Zo be continued.) 
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“The F William F. 
Smith, the ba. jompany, 
states that the delays and failures that have hatetofore eccurred 

causes beyond 


in the working of the line have been owing’ to 
the control of the company; that the cable. is now working 
through from Lake City, Florida, to Havannah, and that they 
hope. and expect hereafter to forward promptly between these 
points all messages intrusted to them. 
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* ‘We hay mention thatin France the goods wagons“are gene- 
rally provided with screw couplings.—Ep B oe me 
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STEEL ORDNANCE. 
CONSTRUCTED BY MR. FRED. KRUPP, ENGINEER, ESSEN. 
(For Description, see the opposite Page.) 
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Tne cast-steel guns and projectiles made by M. Krupp, at 
Essen, are a subject of very great and general interest at this 





present moment. M. Krupp has furnished some of the largest 
and most poe armies with his steel guns, it may be said 
almost to the exclusion of all other private manufactuyers, and 
we know upon sufficiently reliable authority that M. ‘erp is 
now in treaty with several Governments, which were not as yet 
amongst his regular customers, for the supply of considerable 
numbers of his steel guns. It will therefore be interesting to 
our readers to be made more closely acquainted with the correct 
details of construction and the general dimensions and proportions 
adopted by M. Krupp for his guns and projectiles. We annex 
engravings showing some of these designs, which are reduced 
rom correct working drawings made at the Essen works. 

_ Figs. 1 to 6 represent the muzzle-loading steel guns made at 
Essen for the Russian Government. Thedimensionsare in English 
Tmeasures, as marked on the engravings. Figs. 1 and 2 show the 
6 in. gun; Figs. 3 and 4, the 8 in. gun; each made of a solid block 
of steel, and bored out of solid. Figs.5 and 6 show the 11in.gun in 
section. This is built up from a solid core, upon which a single 
row of steel rings is shrunk on the breech and a double ring at the 
trunnions. Figs. 7 to 11 are breech-loading steel guns of different 
sizes. Figs. 7,8, and 9 show the 4-pounder breech-loading gun 
used in Prussia. The mode of construction of the breech is illus- 
trated in detail in Figs. 24 to 26, and will be referred to hereafter. 
The gun is made of a solid block of cast steel; it weighs, when 
completed, the breech-piece included, 615 lb. ; the bore is 3.42 in. 



































(English) in diameter, and rifled with twelve grooves of 0.05 in. 
depth ; the pitch of rifling is 148.28 and 141.07 in.; the length of 
sight-line 28.5 in. ‘The loaded shell weighs 11.5 lb., and the normal 
load of powder is 1.6 lb. Fig. 5 isa 6-pounder gun of similar 
construction. It weighs, inclusive of the breech-piece, 850 lb., 
and its diameter of bore is 3.50 in. It has sixteen grooves of 
0.4373 in. width at the mouth, and 0.5873 in. width at the 
chamber. _ The depth of the ~ is 0.05in, and the pitch 
180 and 173 in. respectively. The loaded shell weighs 13.7 lb., 
and the normal charge is 1.21b. of powder. Figs. 13 to 16 are 
intended for different arrangements of breech. They are a 
6 in. and an 8 in. gun (English measure). The 6 in. gun weighs 
85 cwt. complete, with breech-piece; it has 24 grooves of 360 
and 870 in. pitch. The spaces between the grooves are 0.115 in. 
wide at the chamber and 0.26 in. at the mouth of the gun, the 
grooves being 0.67 in. and 0.525 in. respectively; the weight of 
the solid shot, complete, is 80 1b. The 8 in. gun weighs178 cwt., 
and has 30 grooves of 480 and 494.6 in. pitch. The width of 
grooves is 0.748 in. at the chamber and 0.552 in. at the mouth ; 
the weight of solid shot 195 lb. Figs. 17 to 26 are two samp! 











Tue Humper Brince.—The proposal to bridge the Hum- 
ber is again revived. Two years ago Mr. C. S. Todd designed 
a bridge of over a mile in length, between Hessle, on the York- 
shire coast, and Barton, on the Lincolnshire coast—the river 
passing over the chalk between those points. This bridge in 
connexion with the Eastern Counties Railways was to have 
given an independent route from Hull to London, and by the 
Sheffield system to the manufacturing districts., In connexion 
railways were projected from Hull by Pocklington, Melton, 
Seincie, and Stockton to the north, bringing the Humber into 
connexion with the Tees and the Tyne. So far as regards the 
Humber bridge, the scheme is being revived, but another pro- 
position has also been made to try as an experiment the great 
scheme of M. Boulet, the French engineer, who proposes a 
bridge from England to France. If what we have heard about 
M. Boulet’s plans are correct—viz., that he proposes to carry his 
bridge on piers formed of piles, the sustaining power increased by 
gigantic buoys attached to them—we should think that the 
op Chamber of Commerce had better have nothing to do with 

is h 





of Qin, guns. The gun shown by Figs. 19 to 22 weighs 
256 cwt. complete. It has 30 grooves of 540 in. and 552.9 
in. pitch, and 0.733 and 0.589in. width. The grooves are 
0.11 in. deep. The loaded steel shell weighs 200 |b., and 
the charge of powder 40 to 50]b. Fig. 9 is another 9 in. 
gun. It weighs 290 cwt. The 82 grooves have a pitch of 
582.37 and 597.76, and the width is 0.733 in. at the chamber and 
0.583 in. at the mouth. The loaded steel shell is the same as 
before, and the charge of powder 30 to 40 lb. 

The breech-loading arrangement for the smaller guns, as 
patented and made by M. Krupp, is shown in its details in Figs. 
23 to 26. A is the breech of the gun, bored right through for the 
insertion of the charge from behind; B is the wedge or breech- 
piece. It is of a cylindro-prismatical form, with a flat front, as 
shown at B, so that it presents a straight surface to the chamber 
of the gun, and is itself held behind in a cylindrical recess. 
There is a certain amount of taper given to the so-called cylin- 
drical part, so that, strictly speaking, the latter is a truncated 
cone; but, for convenience sake, we will maintain the word 
cylindrical, as used by the inventor. The breech-piece is re- 
moved sideways by — the screw, C, with the handle, E, 
and then polling the breech-piece straight out into such a posi- 
tion as to ~ the loading-ring, g g, across the chamber. The 
breech-piece, B, is held in that position by the stop-pin, F. The 

un is then ready for loading, and after insertion of the charge 
the breech-piece, B, is pushed back into its first position. It is 
then only required to bring it home deep enough into its conical 
seat, and this is effected by the short screw, C, which is operated 
upon by the handle, E. The operation of opening and closing 
= is very rapid, and it has given very satisfactory 

We shall, next week, give a further account of some of Mr. 
Krupp’s guns, dnd of the projectiles used with them. 





Rarways iy TurKkey.—The Sultan is pressing his 
ministers to do something for the development of railways, and 
the Government has given the concession of the Roumelian rail- 
ways to M. Vander Elss, of Brussels, who is to execute 450 
kilometres of it before issuing any shares as bonds. This would 
entail an expenditure of 3,000,000/. The concessionaire assures 
every one that he has first-class houses behind him, and so he 
must have if he really means to carry out the concession. The 
Government gives a guarantee of so much per cent. according tc 
the section executed, and varying from 21,000f. to 25,000f. et 
kilometre. Until the definite plans and surveys are made itis 
impossible to say how much this represents, but the calculation 
is that it would average 7 per cent. on the cost. 

Tue Deruty Direcror or ApmirALty Works.—Mr, 
Scamp, deputy director of Admiralty Works, is now ona ‘final 
visit of inspection of the Admiralty Works at Portsmouth, as 
being carried into effect according to his great scheme for the 
extension of Portsmouth dockyard, and for the construction of 
the head-quarters, barracks, &sc., for the Royal Marine Artillery 
at Eastney. It is rumoured that Mr. Scamp has applied to the 
Admiralty to be relieved of the duties of the office which he 
has now filled for the last thirty years. The works designed 
by him and executed under his superintendence at all our home 
naval establishments, and at Malta, Gibraltar, and Bermuda, are 
of a very extensive, varied, and interesting character, and remain 
a worthy subject for future description and comment. 

Ture Mippie Levet.—A new series of Middle Level ac- 
tions are likely to come on for trial. The arbitration in the 
matter of the claims for compensation for damage done by the 
late flood in the fens has not proceeded satisfactorily to some of 
the claimants, the Middle Level Commissioners refusing to 
meet any claims not made within two years. The flood, w ich 
forms the groundwork of the litigation occurred in May, 1862. 
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Comparative Statements of the Cost of the Locomotive, Carriage, and Wagon riments of the-leading Railway Companies for the Half-Years ended 31st 
December, 1866, and 30th June, 1867. 






















ean B32 [es 
Total : 3 g 4 g 8 Be ra 
0 = © 
Half-Year ‘Total | Receipts aoe eg | 3 . z Fy 5s PF 
Name of Railway, ended Mileage, | Traffic | ™otive | Train} 2 | £O | le le | Su) Sa | ge REMARKS. 
m1 only, |. OO | Mile | Se] 3§ g F218 .| £51 § w]e 
7 ga) 2S | & [ee/os) 6 Hato Be 
whine fee Es | 22 | 8 iEsls aa, =e Bi YAN, apo J 
tees t oe & Oo ie & “hee si Pare . pa Lee i 
‘ity atthing £ £]4 £ |4 {Yate fas, ose f Tage Ge : 
ha i, bi tt rs oT Fee 4 Expended on capital 
nie aaneet 4a Te Mee Si hea i sciadh: wad ae , & account. 
¥ heb i >t ce @ renewals, and £5,973 for 
C ls, included in these sums 


¢ }31st\December, 1866] 3,612,286} 968,727] 142,899] 9.44 | 14.70 | 34,414 


Great Eastern. ie 30th June,4B67 | 3,444,764 | 845,503| 114,548] 7.98 | 13.55 | 30,710 Ast December, 1866. 


ork be poe on capital 
), Suley, &e. account, 
TFS or 5, &e. 
{ 126,255 for cartiages, &c. } Do. 
258,390 for engines, &c. 
80,516 for pattinges, &c. } Do. 


‘( £2,830 for &e. 
46,082 for &e. on 
2,268 for  &e. 
engines, &c. 


q Se 
t. 


Mat A j ~"ey 
London and North- dean D 1866}11,118,313 |3,329,217| 421,990) 9.09 | 12.82 | 119,199 





tre 


Western ... | |30th June, 18 10,917,033 |3,034,703} 413,447] 9.09 | 13.62 | 123,769 












Great Mixiers f ist oe 4,582,891 |1,064,853] 178,750] 9.46 | 16.78 | 48,073 











, 1867.” | 4,395,959 | 967,710] 178,984] 9.77 | 18.49 | 47,961 43,288 for 
” bo. 
&e. —_ 
; s 4 iy ’ bo. 
Midland Bist December, 1866) 6,320,165 |1,438,583| 199,266] 7.57 | 13.85 | 49,017 a. 
itand ss, -* ¥/30th June, 1867 6,193,222 |1,365,853] 198,180| 7.68 | 14.51 | 42,807 
. be 
&e. 
Do. 


Train mileage, nohshown in report. 

| S1OOAST AG sling stock {Pe ont 
HALL, for engines, &e. 

il espace bo j pe 


; Picts cost 
“\f Ste esas, } 
ate fo: ‘Ge, f° 
fe for engines, &c. 
| si carriages, &e. o y 
; ‘tain m not given in half-yearly repor 
e 31st December, 1866}. «+ 664,427] 121,634] .,, | 1831} 27,714 | .. 14.67 22.98 : : 
North British af ; ’ 549. . Z 9 | 99" bx } .» _|21.68] § £18,064 for engines, &c. ) Expended on capital 
30th June, 1867 k= 648,698] 103,302), ... | 15.92 | 28,960 | .., }446] ... [20,38 oe ad pes ey ho. ee 
i | } %. f 55, cea } do. 
Manchester, Sheflicld, { |31st December, 1866] 2,193,822 | 497,892] 61,761] 6.76 | 12.40 | 18,647 | 2.04) 3.75] 8.80|16.15| 2-909 Jy7-90] ¢ eso gp a sn a * 
and Lincolnshire... 4 |30th June, 1867 2,127,934 | 470,872) 66,177) 7.46 | 14.07 | 20,577 | 2.82) 4.37) 9.78]18.44 : : £50,850 for engines, sc. } Do. 
2,450 for carriages, &. 
meee a —_ ong We } Do. 
; 1 1,828 for machinery, &c. : 
‘31st December, 1866 Sees 1,940,293] 240,461| 7.98 | 12.39 | 88,996 ai 16221 13.08 16.88 f 490.548 for rolling stock 1 De. 
’ 7 










3ist December, 1866 1,912,988 296,031 15.47 | 129,920 


North-Eastern +++ 4 /36th Jame, 1867 | 6,786,607 |1,753,731| 306,589|10.84 | 17.48 | 182,575 


Fate) 





31st December, 1866) 4,272,217 | 847,365) 109,566) 6.15 | 12.93 | 23,898 
6.02 | 12.58 | 19,056 


Caledonigg ite: hei {aot June, 1807. | 4,275,286 | 852,782] 107,307 














2 
Great Western {Both June, 1867 1,924,601} 232,681] 8.09 | 12.08 | 90,798 | 3.1 11.24/16.80 for machinery 


£17 for engines, &c. 
{ 85,608 for carriages, } Do. 


&e. 
Train mileage not given in half-yearly report. 



































































Lancashire and York- § |31st December, 1866, wil 1,189,858] 109,482} ... | 9.20 | 33,752 | ... | 283) ... (2208 5 ; 

shire ane { 30th June, 1867 | ...  {8,467,748}129,271| <.. | 11.07 | 36,127 | ..2|@,08] 4 erg sm» |18:09) ¢ £97 878 for engines, &e. } Bapoaleh on capital 
| “Oy fits 80,420 for carriages, &c. account, 
SS ; 

Captain Barber, barrack-master, Mr. on, & nephew are supposed to be involved. You are, of course, aware 
2 THE PUNJAUB RAILWAY. ha nel Hamilton, of Delhi, and Mr. P : : sees : f every ironmaster at home gives a commission of from five 
For some time past rumour has been busy in im- | Ghazeeabad, of the latter. Others, it is are likely tg follow. ‘per-cent. for every order that is sent him. When orders 
puting jobbery of the worst kind to the management | Mr. Keene, traffic manager, who was conducting the’duties of ger, the percentage is even larger. Now imagine the 
Punjaub Railway, in Lahore, and the Indian | his offices at Dalhousie, was summoned ty be | the reason eted at h some one in the shape of commission, 


“agin the case of railway materials, to 
hing is said about these matters. 






of the 

1 : fon tbat for his requiring an enlarged establishment, ere appears 

Government at; length a pointed & commission t0 | some pots cae | for the inquiry on this head, for with only | mi And yet nott a n “ 

inquire into the matter, and the railway agent was sus- | 267 miles open, and very litile traffic, establishment”| It is al WAY. G “bus iness, and no one is the wiser for 

pended., The Lahore. correspondent the Dedhi | now entertained’ seems altogether extravagant, 86 far as the | some one pocketing a trifle of fifty or sixty thousand pounds. 
raffic ma *y is” to me why railway companies are 











Gazetle suggests that the inquiry. should be extended | superior grades are concerned. The t salary is”! It is no longer a mystery to me 
to the management in Eogland, without which the +2200 rupees, two assistants ut 600 rupees. ea and. Xi cpsiaibay-ane how get. rich no one knows how, though 
. Pts a" traffic superintendents at 300 or 350 rupees "eath; total, say, | surmises may be rife.” " ~ 
exposure of the Indian corruptions a ars very much | go99 rupees per mensem, besides offi BS ty Me al. mi 
a straining at he gaat he swallowing the eamel. | kinds, amounting to more than 1000 rupées, of alfogether, suy,"| ‘Sram Vessmis—A rear oom ware oye nt oo 
lls writer says that “ i ion i i it Py f J; 7, there n registered in th 
ys thi t! bery and. corruption in | 4000 rupees in the traffic department alone for ing & ins : nee wd ss ef 869,502 tons (registered ton- 


«& “ ‘ f not 80,000 . : 
Englaud Me 50 gigantic ae le would, stand | traffic (passenger and goods) of not 80, rie at nage), or 1,270,240 gross tonnage. The list has to go a long 


& A are other departments of the railway that extrava- ae 
aghast at disclosares: that oo made ;'*. and path aemaph, and which it mee be ‘wienieeie into, and | time back; it includes a vessel built in 1823, the Ann and Jane - 
or whi 


parse this pes og Gan be maintained or not ’ there ich the agent of the company is in no way responsible. ‘The 
certainly seems to be a primd facie case for ult be system commenced evidently in England, where the Bourd are , Ss An 
The question of per-centages i that should be |, responsible for the lavish terms they granted to Messrs. Brassey, | Important DiscovERY OF CoA IN pepe neo \ 
narrowly investigated, so as t0 Show whether thete is | Wythes, and Henfrey, terms that were justly. condemned by. imei nso var) oe sad Cy the Madeley Week Comme. 
. . . *-* ‘ +4 +4 dl ea! . 
any foundation for the existing suspicions or not. The! iif to Lawrence, and which but for him would, have Sou! ress te a pair of ita were sunk at Kemberton 
ha & 


pels | dey ae Paccaticen ore correspondent me eae aeliaren the oulioet oon thitoun “taatiietaeat nt butside the limits originally assigned to the Coal- 
i 1a, but where a more modern geological surve 
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Comparative Statements of the Cost of the Locomotive, Carriage, and Wagon Departments of 


the leading Railway Companies for the Half-Years ended 31st 


December, 1866, and 30th June, 1867: 
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r Captain Barber, barrack-master, Mr. Ha’ iton, a nep hew of | country.are supposed to be involved. You are, of course, aware 
THE PUNJAUB RAILWAY. Colonel Hamilton, of Delhi, and Mr. pectaeal etbuctestar at pat they ironmaster at home gives a —— Soom ta 


For some time past rumour has been busy in im- 
puting jobbery of the worst kind to the management 
of the Punjaub Railway, in Lahore, and the Indian 
Government, ati length appointed a commission to 
inquire into the matter, and the railway agent Was sus- 
pended.” ‘The: Lahore correspondenti\of the Delhi 
Gazetle suggests that the inquity should be exteuded 
to the management in England, without which’ the 
exposure of the Indian corruptions appears very much 
like straining at the gnat and swallowing the camel. 
This writer says that “the bribery and corruption in 
“ England are so gigantic that. people would stand 
“aghast at disclosures that could made ;”, and 
whether this assertion can be maintained or not, there 
certainly seems to be a primd sfaeie case for inquity, 
The question of per-centages’i8 one that should be 
narrowly investigated, so as to show whether there is 
any foundation for the existing suspicions or not.’ The 
remarks of the Delhi Gazette’s om correspondent 
are as follows: ep 

“T find Iam mistaken as to, the inquiry sittings of the Rail- 
way Commission being concluded; it may be they will 
close their record of evidence on Monday, bué even that is not 
quite certain, Those affected, or supposed to be affected, by the 
evidence taken by the commissioners are preparing defences 
against the.allegations brought against them, and will, should 
the committee refuse to append them to their proceedings: and 
report, as may be the case, publish them separately. 5 
members of the railway staff ‘have either resigned, or their 
services have been dispensed with in s somewhat summary 
manner. Mr. L. de M. Griffa, of the correspondence office, is of 
the former class, Captain 


: 








' 


ete, of the agent’s affice, 


Ghazeeabad, of the latter. Others, it is said, are likely to follow, 
Mr. Keene, traffic manager, who was conducting the'duties of 
his offices at Dalhousie, was summoned ty explain the reason 
for his requiring an enlarged establishment, and there appears 
some good ground for the inquiry on this head, for with only 
267 miles open, and very little traffic, .the . establishment 
now entertained seems altogether extravagant, 60 far as the 
superior grades are concerned. The traffic manager’s salary. is 
1200 rupees, two assistants at 600 ru each, and two 
traffic superintendents at 300 or 350 rupees each; total, say, 
3000 rupees per mensem, besides office establishmenits of a 
kinds, amounting to more than 1000 rupees, or altogether, suy; 
4000 rupees in the traffic department alone for managing @ 
traffic (passenger and goods) of not 80,000 rupeesa month, There 
are other departments of the railway that are equally, extrava- 
tly managed, and which it would be well to inquire into, and 
or which the agent of the company is in no way responsible. The 
system commenced evidently in England, where the Board are 
responsible for the lavish terms they granted to Messrs. Brassey, 
Wythes, and Henfrey, terms that were justly condemned by 
Sir Jokn Lawrence, and which but for him would have. been 
Jifty thousand rupees a mile higher than they now are. -You 
had a strong article on the subject about thirteen months ago; 
it I recollect right, and it would not be amiss to ire into 
the mode of granting these contracts, and whether an y was 
the better for their being granted at all! It is quite ridiculous 
to allege that the contractors expend a large amount of capital 
oni their works. No allegation can be more unfound hey 
are paid for their work month by month, and out of } om 
ments thus made meet their local expenditure; and all mater 
brought from England is paid for at homebefore the ships 
leave the docks! How, then, can capital he said to equi 
fog such operations? The fact is, that while ¢ 1 
me small irregularities in India, the bribery 
land is so gigantic, that people would stand 
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per cent. for every order that is sent h When 
py tod the pe. ae is even larger. Now imagine the 
sums pocketed at home’ by some one in the shape of commission, 
when orders amount, sin the case of railway materials, to 
millions sterling! And yet nothing is said about these matters, 
It is all, inthe way of siness, and no one is the wiser for 
some one pocketing a trifle of-fifty or ee J thousand pounds, 
Itis no longer a mystery to me why railway companies are 
organised, and how poor men get rich no one knows how, though 
surmises may be rife.” 








Sream Vessets.—A return just issued shows that on the 
1st of January, 1857, there had been registered in the United 
Kingdom 2808 steam vessels of 869,502 tons (registered ton- 
nage), or 1,270,240 gross tonnage. ‘The list has to goa long 
timé back; it includes a vessel built in 1823, the Ann and Jane 
of 27 tons, exclusive of engine-room, registered at Newcastle in 
1825. 
Imporrant Discovery or CoaL 1x Suropsumer.—An 
important discovery of coal has just been made near Madeley, in 

Shropshire, in a district leased by the Madeley Wood Company. 
About three years ago a pair of pits were sunk at Kemberton 
at.a'point outside the limits originally assigned to the Coal- 
brookdale , but where a more modern geological ses | 
‘fascertuined that a strong probability of its extension existed. 
1 has been strack at # distance of 256 yards from the 
the seam, known as the “ top-coal,” is one of the 
valuable found in the district, and is invariably found in 
on by tlie double coal, yard coal, best coal, flint 
oul, it pits, ov littie flints. It is a curious 
just « his time Jast year the first dis- 
tside the old boundary was made by the Lilles- 
-at Prigtpleg;and that company, encouraged by 
céess, are Now. en in prosecuting a further 
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GUN-COTTON. 

AtruoveH it is now twenty-one years since, in 
1846, Schénbein brought gun-cotton fairly before the 
public, and although more or less explosive sub- 
stances, almost identical with gun-cotton in their com- 

osition, had been discovered many years previously 

y Braconnet and Pelouze, it is really only within a 
recent date that this material has been produced in 
such a form as to be capable of anything like practical 
application. The great value of gun-cotton as an ex- 
p osive agent lias long been known and appreciated ; 
but its advantage in this respect was until within the 
last few years marred by the fact that its power could 
not be controlled with any degree of certainty. As 
formerly made, also, gun-cotton was not a stable sub- 
stance—that is, it became altered and deteriorated by 
storage, a fault now known to be entirely due to a 
defective process of manufacture. Thus it was that 

un-cotton fell into disrepute, and many people who 
in 1846 considered that Schénbein’s discovery would 
lead to the use of gunpowder being abandoned, altered 
their minds, and began to look upon gun-cotton as 
being an interesting chemical production, but one of 
but little, if any, practical value. 

In 1862, however, Baron von Lenk, then a captain 
in the Austrian artillery, brought gun-cotton again pro- 
minently before the public. Baron von Lenk esta- 
blished two great facts, first, that by exercising proper 
care in the manufacture, gun-cotton could be made 
more stable and uniform in its character ; and, secondly, 
that its explosive power was capable of being regu- 
lated by mechanical means. Baron von Lenk’s plan 
was to regulate the violeuce of the explosion by form- 
ing the gun-cotton into yarn, and plaiting up the yarn 
more or less tightly, according to the purpose for 
which the gun-cotton was intended. In the case of 
cartridges for firearms, also, various other mechanical 
contrivances were tried for ensuring the gradual com- 
bustion of the gun-cotton and the consequent mode- 
ration of the explosive power; but these contrivances, 
ingenious as many of them were, were only to a cer- 
tain extent successful. ‘he plaited gun-cotton could 
be made to burn with almost any required degree of 
slowness in the open air; but, when enclosed, the 
plaits forming the main bulk of the charge were likely 
to become deranged by the explosion of the portion 
first fired, and the consequence was a great degree of 
uncertainty as to the manner in which the charges so 
prepared might operate. 

_ Following Baron von Lenk, Mr. Abel, the well-known 
director of the chemical establishment of the War 
Office, has introduced most important improvements 
in the manufacture of gun-cotton, and its adaptation 
to various practical purposes. Mr. Abel has not only 
thoroughly tested and verified the discoveries of Baron 
von Lenk, but he has introduced many new methods 
of treating the material, which are of very great value. 
The main feature in Mr. Abel’s plans is that he re- 
duces the cotton-yaro, after its conversion into gun- 
cotton, into a pulp, this pulp being afterwards utilised 
m various ways according to the purpose for which 
the gun-cotton is intended. 





At Messrs. Prentice’s works, at Stowmarket, where 
the manufacture of gun-cotton has been carried on ex- 
tensively for mee years past, the system of pulping 
the cotton is now in regular use, and we propose, next 
week, to describe the whole process of production. At 
present we intend only to touch upon the more salient 
points. In the first place, they bestow great care on 
the thorough cleansing of the cotton-yarn before con- 
version, and, secondly, | are equally careful to 
remove all traces of acid after conversion by a most 
elaborate system of washing. Lately, in addition 
to this washing, the pulp has, at the suggestion of 
Mr. Abel, been finally treated with an alkaline solution, 
so that even the slightest traces of acid are thoroughly 
destroyed. In the case of mining charges, the 
gun-cotton pulp is subjected, whilst in the moist 
state, to great are in moulds, and it is thus 
formed into cylindrical “charges” of any required 
length or diameter. These charges are afterwards 
covered with a peculiar kind of paper, termed artificial 
vellum, and are then carefully dried at a temperature 
of about 140°. 

For producing gun-cotton cartridges for fire-arms 
a different process is followed. In this case the gun- 
cotton pulp is mixed with a certain proportion of ordi- 
nary cotton pulp—an important point in the manufac- 
ture—and then made into a thick kind of paper, which 
is afterwards cut into slips, rolled up into car- 
tridges, enclosed in a case, and covered with a thin 
coating of india-rubber, some exceedingly ingenious 
machines being employed for carrying out the various 
operations. When in full work, these machines turn 
out 16,000 cartridges per day, a fact which will give 
some idea of the extent of the manufacturing opera- 
tions at Stowmarket. The cartridges, we should men- 
tion, are manufactured in a distinct department of the 
works, and the power of production above mentioned 
refers to this department alone, the manufacture of 
the mining charges occupying an independent section 
of the establishment. 

The system of manufacture now followed by Messrs. 
Prentice—a system which, as we have said, we shall 
describe in detail next weck—has not been arrived at 
without much expenditure both of time and money. 
There has sabes not been a process connected with 
the manufacture of gnn-cotton, proposed during the 
last few years, which has not been more or less experi- 
mented upon at Stowmarket, and it is a great feature 
in their system of manufacture that any process has 
been, and is, at once discarded on it being proved that 
a better one can be substituted for it. By proceeding 
in this way they have at length got gun-cotton under 
command, and they are now capable of producing a 
material the explosive power of which can, be regulated 
almost as desired. e say, almost, because there is 
still at least one purpose for which gun-cotton has not 
yet been adapted with | ag success, and this is as 
an explosive to be used in heavy ordnance. The pro- 
duction of a form of gun-cotton suitable for use in 
ordnance is, however, probably only a matter of time. 

For small arms, and particularly for mining pur- 
poses, the advantages of gun-cotton seem to be very 
thoroughly established. As compared with gun- 
powder, it has the advantage of not being injured by 
moisture, and it can thus be stored in a wet state with 
perfect safety, and dried as required foruse. It must, 
however, be ¢horoughly dried, and this is a point. which 
should be kept in mind by all who use gun-cotton. In 
the case of mining operations, it enables a greater 
amount of explosive power to be concentrated ina 
given space than when gunpowder is employed, and 
the fact of its producing no smoke when exploded is 
also a great point in favour of its use for underground 
working. It is now being very extensively used for 
mining purposes both at home and abroad. 








FERRO-MANGANESE. 

Iw the history of tie Bessemer process the name of 
ferro-manganese will, under all circumstances, have 
an important place. The manufacture of this sub- 
stance (which has now been interrupted, or perhaps 
finally given up, by the parties who first succeeded in 
making it, practically and commercially) may have 
proved unprofitable as far as the past and present 
state of the market, and of the steel manufacture, is 
concerned; but there can be no doubt that with the 
further extension of the Bessemer process, and with 
the application of it to the manufacture of the softest 
kind of steel or malleable metal, such a substance will 
have to be again brought into the market, and it will 
ultimately find its place amongst the metallurgical 
products of every-day use in steel-making by almost 
all modern processes, The manufacture of ferro-mau- 





ganese was commenced, at Mr. Bessemer’s suggestion, | 


by Mr. Henderson, of Glasgow, who invented and 
‘tenegent a process for the apy cory of eee . 
iron and manganese, onsen a high percentage o 
the latter metal. A Siemens furnace was erected for 
carrying out this process at the Phoenix Foundry, 
Glasgow, about three years ago, and the mauufacture 
of ferro-manganese was commenced with apparently 
good commercial results, and certainly with the 
greatest success, as far as the quality of the product 
was concerned. The metal has a price in the market 
depending upon its percentage of manganese, the 
steel-makers paying 1/. per ton of ferro-manganese 
for each per cent. of pure manganese contained in it, 
A ton of ferro-manganese, for example, guaranteed to 
contain 23 per cent. of manganese, was sold at 
23/., and at that price it was upon a par, as far as 
manganese is concerned, with the average of German 
spiegeleisen which (containing about 7 per cent. of 
manganese) stood at 7/. in the quotations of iron- 
merchants in this country. The mode of manufacture, 
according to the prescriptions of the patent laws in this 
country, ought to have been clearly and intelligibly 
described by Mr. Henderson in his final specification 

but this document is one of the most remarkable articles 
of its kind, and defies any attempts to put an intelligible 
construction upon its mysterious wording. In fact, 
we have no hesitation in stating that this patent of 
Mr. Henderson’s is void and illegal, on account of the 
non-fulfilment of the first and most important con- 
dition upon which a patent is granted in England, 
viz., the filing of a clear and intelligible specifica- 
tion. 

The mode of manufacture, as carried on in the 
Phoenix Foundry, consisted in mixing carbonate of 
manganese—a substance obtained in soda works as one 
of the products of the manufacture of bleaching-powder 
—with an almost equal quantity of a pure calcined 
iron ore, also drawn from a soda works, in which it 
formed a kind of refuse. ‘I'he original substance which 
yields this iron ore is a kind of iron and copper pyrites 
found in large quantities on the south coast of Spain. 
This one consists principally of iron, copper, and 
sulphur, and each of these elements can be obtained 
from it by a special process. The first operation, and 
the one carried out at the soda works, is the conversion 
of the sulphur into sulphurous and finally into sulphuric 
acid. The ore is for this purpose calcined, or burnt, in a 
current of air, which converts the sulphur into gaseous 
acid, and leaves the residuum of iron and copper in 
the shape of a porous dry mass. The operationof burning 
this ore is at present very largely carried out at the St. 
Rollox Works, Glasgow, where one of the largest and 
finest apparatus for the manufacture of sulphuric acid 
is in operation. The residue is next passed into the 
works of the British Metal - extracting Company 
(Limited)—a company formed for working some of 
Mr. Henderson’s patents for an improved mode of ex- 
tracting metallic eopper from its ores. Mr. Hender- 
son calcines his ores with a mixture of salt and 
sulphur. He thereby causes the separation of free 
chlorine gas from the salt, and causes this latter to act 
upon the copper in the ore, which, in combination with 
the chlorine, forms a soluble and even a volatile sub- 
stance which is drawn out in solution from the ore by 
means of hot water. The copper is in this manner 
removed in its dissolved state, and the solid matter 
withdrawn from this process consists of oxide of 
iron purified from all its admixtures, and in a 
state of mechanical aggregation which makes it 
very suitable for reduction, This iron ore, ob- 
tained as a residuum or waste product from 
the copper works, was the second raw material em- 
ployed by Mr. Henderson for making ferro-manga- 
nese. The two substances, viz., carbonate of manga- 
nese and oxide of iron, were mixed with charcoal- 
powder or coke-dust, avd the whole mass charged with- 
out the use of crucibles into the Siemens furnace. 
The reduction of both metals, iron and manganese, 
took place simultaneously, and the percentage of man- 
ganese increased with the temperature, but not with 
the quantity of manganesic matter put into the charge, 
all surplus of the latter going into the slag, and eating 
through the fire-bricks of the furnace in a remarkably 
short time. This destruction of bricks by the chemical 
action of the manganese slag was, in fact, the great 
trouble and difficulty in this process. It went so far 
that the powder carried into the regenerators by 
the current of gases, and afterwards heated when 
in contact with the bricks, melted and destroyed 
even these portions of the furnace, and neces- 
sitated frequent repairs, The bottom of the furnaces 
was lined with coke-dust and graphite, and this stood 
better than the exposed surfaces of the fire-bricks in 
the other portions. The metallic alloy of iron and 
manganese produced ranged in its percentage from 
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17 to 30 per cent. of manganese, and it was very free 
from other impurities. ‘The Bessemer steel works 
employed it for the manufacture of the softest articles, 
such as boiler plates, angles, &c., but its high price 
prevented its use in the manufacture of rails, and, 
consequently, the demand remained smaller than was 
originally expected. The manufacture of this metal 
has, therefore, not been continued at the Phenix 
Foundry, and, consequently, this useful and valuable 
ms orm 4 does not at present exist in the market. Steel- 
makers are now entirely dependent upon spiegeleisen 
for the necessary supply of manganese, and although 
they have succeeded in making the spiegel give sulli- 
ciently good results, there still remains an acknow- 
~ 9 want of a richer manganesic alloy, and this 
will probably make itself felt all the more when the 
attention of Bessemer steel makers is more largely 
turned to the manufacture of armour plates. 


ARTIFICIAL GRINDSTONES. 

We have already noticed in this journal the suc- 
cess which has attended the application of Mr. Ran- 
some’s beautiful process to the manufacture of artifi- 
cial grindstones—a success which is so marked that 
there seems little doubt that the use of natural stones 
for grinding purposes will eventually become the ex- 
ception instead of the rule. Amongst other firms, 


Messrs. Bryan Donkin, and Co., the well-known engi- | 
neers, of Bermondsey, have tried experiments which | 


very decisively prove the advantages of the artificial 
over the natural stones. Messrs. Donkin were first 
supplied with a pair of Mr. Ransome’s artificial grind- 
stones in December last ; and early in the present year 
they carefully tested these stones, and compared their 
efficiency with some Newcastle stones at their works. 
Both the natural and artificial stones were mounted in 
pairs on Muir’s plan—a system in which the peripheries 
of the two stones of each pair rub slightly against 
each other, with a view of causing them to maintain 
an even surface; and the twosets of stones were tried 
under precisely the same circumstances, except that 
the Newcastle stones hada surface speed more than 
20 per cent. greater than that of the others. 

The trials were made as follows: A bar of steel, in. 
in diameter, was placed in an iron tube containing a 
spiral spring, and the combination was then arranged 
so that the end of the bar projecting from the one end 
of the tube barely touched one of the artificial stones, 
whilst the other end of the tube rested against a block 
of wood fixed to the grindstone-frame. A piece of 
wood of known thickness was then introduced be- 
tween the end of the tube and the fixed block, and 
the spiral spring, being thus compressed, forced the 
piece of steel against the grindstone. The same bar 
of steel was afterwards applied in the same way, and 
under precisely the same pressure, to the Newcastle 
stone, and the times occupied in both cases in grinding 
away a certain weight of steel from the bar were accu- 
rately noted. 

The results were that a quarter of an ounce of steel 
was ground from the bar by the artificial grindstone 
in sicteen minutes, whilst to remove the same quantity 
by the Newcastle stone occupied e/even hours ; and this 
notwithstanding that the surface speed of the latter was, 
as we have stated, more than 20 per cent. greater. 
Taking the 20 per cent. greater speed of the Neweastle 
stone into account, it will be seen that the 11 hours 
run by it were equal to 13} hours at the same speed 
as the artificial stone, and the proportional times oc- 
cupied by the two stones were thus as 16 minutes to 
13} hours, or as 1 to 52, nearly! 

Such a result as this is something more than re- 
markable, and it is one which would searcely have been 


credited, even by those who made the experiments, if | 


it had not been fully corroborated by subsequent ex- 
perience in the working of the artificial grindstones. 
Since the experiments above described were tried, 
Messrs. Donkin have set another } air of the artificial 
stones to work, and these, which are now in regular 
use, have given even more satisfact.on than those first 
tried. ‘The saving in time and, consequently, in 
labour effected by the use of the artificial grindstones 
is, in fact, so great, that Messrs. Donkin have deter- 
mined to use these stones exclusively in future ; and 
we may add that the artificial stones are so much pre- 
ferred by the workmen, that those men, even, who are 
employed in shops at some distance from that in which 
the stones at present in use are situated prefer taking 
the trouble to go to them to using the Newcastle stones 
in their own shops. In addition to their great efficiency, 
the artificial grindstones possess the advantages of being 
able to be manufactured of any size, and of any degree 
of coarseness of grain, and they can thus be specially 


adapted to any particular class of work, whilst the 


process of their manufacture ensures their being of 
uniform texture throughout, and free from the flaws 
and hard and soft places found in natural stones. 
Altogether, we believe that the general adoption of 
the artificial grindstones is merely a matter of time. 


LOCOMOTIVE ECONOMY. 
(Continued from page 337.) 

A most important question for locomotive engineers, 
one which, although it was supposed to have been 
settled years ago, is still open, is that of the best 
diameter of driving-wheel for fast traffic. Nearly all 
are now agreed that large wheels, say from 7 ft. to 8 ft. 
in diameter, are objectionable. By their use the speed 
of the pistons is kept down to a moderate limit, but 
they involve great engine weights. 

With the same stroke and the same average pressure 
of steam upon the piston, an engine, with but 14+} in. 
cylinders and 5 ft. wheels, has the same tractive force 
as one with 18 in. cylinders and 8 ft. wheels. For the 
same speed in miles per hour the smaller wheel would, 
of course, have to turn 1¢ times faster than the large 
one, and the piston speed would be as much greater. 
The tyres would, of course, wear out faster; but it is 
a fact that steel tyres now enable locomotive superin- 
tendents to work their engines with smaller wheels 
than formerly. Mr. Sacré is working the express 











trains of the Manchester, Sheffield, and Lincolnshire 
| Railway up what locomotive engineers understand as 
* steepish gradients,” with coupled wheels 5 ft. 6 in. 
| in diameter, and these do not appear to distress the 
}engine when going 40 miles and upwards per hour. 
|The more frequent exhaust of steam into the chimney 
|enables the boilers of the smaller engines to boil off 
| more water from a given heating surface in an hour 
| than can the big-whieel, big-cylinder engines, with ever 
|}so many thousand feet of tube surface. It is notorious 
| among locomotive engineers that. no big-wheeled and 
| big-boilered engine ever did all that was expected of 
|it, nor could it without a more frequent blast in the 
|chimney than can be obtained with a driving wheel 
| making but from 210 to 240 revolutions per mile. 

An important matter in connexion with locomotive 
boiler-making is the prevention of furrowing, to which 
so many types of boilers are now subject. There is 
good evidence that furrowing is due to mechanical 
and not to chemical causes, and it is found that boilers 
of which the joints are formed by both outside and in- 
side strips, and which are not taxed with the strain of 
the cylinders fastened to the smokebox, do not furrow. 
In this case, too, the rivets are in double shear, and 
are therefore twice as strong as when used in the 
ordinary manner. ‘Thick-edged plates have not 
come into extended use for boilers, but their ad- 
vantages are evident, and deserving of more atten- 
tion than is paid to them. They were, we believe, 
first proposed and used by Mr. Fairbairn, who 
employed them in making the boilers of the Grappler 
many years ago. They are applicable, as now rolled, 
only to the circumferential seams of boilers, and the 
longitudinal seams should be welded, as is the prac- 
tice on the Midland Railway. Steam-rivetting is now 
largely adopted for locomotive boiler work, and hand 
rivetting has been quite abandoned in the best shops. 
Where Garforth’s machine is used, care should be 
taken not to apply too great a strain upon the plate, and 
careful locomotive engineers recommend for + in. 
plates but 25 1b. steam on a 42 in. piston, progressr 
ing by 10 1b. for each additional .,th m. of thickness. 
Firebox stays are now put in by machine in the best 
shops, and it is time that they were thus put in in all. 
As for rivet-holes, we are glad to find that a few 
engineers now insist upon drilled holes throughout, 
and in the boilers of the engines now making by the 
Yorkshire Engine Company for the Great Indian 
| Peninsula Railway all the rivet-holes are drilled to 
| template. In boilers in construction at the same 
one the tubes have no ferrules at the smokbox end, 
jand it is, indeed, remarkable that these needless 
obstructions have been so long continued in use. 
They do no good, but do harm by choking the escape 
of soot and ashes. In American engines the smioke- 
box tubeplate is never more than }in. thick, and 
ferrules are never set in it. The tube ends are as 
tight, however, as could be wished, for, as the drivers 
of that country say, “they never shed a tear.” To 
set tubes quickly and properly, and so that they can- 
not leak, Dudgeon’s mandril, illustrated in our pages 
a year ago, and now in use by Mr. Adams, of the 
North London Railway, is the best contrivance yet 
introduced. It is the fault of the patentee that he 
has appointed no agent and granted no licenses in 
England, and this wholly from neglect. He deserves 
to lose, as he must lose, the advantage of his really 
valuable invention in this country. 














Those engineers who keep down the tubes of their 
engines to a little above the centre of the boiler, so as 
to give a large area of water level, find the advantage 
of it in a command of plenty of good dry steam. This 
isa point which, even yet, does not always receive the 
attention it deserves. 

An interesting subject for careful experiment would 
be the determination of the best size of smokebox. 
This is a point which has never been fully dealt with 
as it deserves, although one or two clever engineers 
have, for a long time, insisted upon the advantages of 
a large smokebox. It is a fact that where it has been 
attempted to lessen the cubic capacity of the smoke- 
box by contrivances for taking the gases from the 
tubes more directly up the chimney, a much sharper 
blast has been required, and the American engines, 
which have the smallest blast nozzles and the greatest 
back pressure known, have also the smallest smoke- 
boxes, these being merely a short continuation of the 
barrel of the boiler. 

The economy of mud-hole plugs, properly placed, is 
remarkable, and no locomotive engineer, accustomed 
to send his engines into districts yielding chalky or 
impure water, will misunderstand our meaning. ‘They 
should be fittted not only to the bottom, but to the 
top of the firebox, and (at the crown) in the “hit and 
miss” fashion which ensures the whole of the roof of 
the firebox being brought under periodical inspection. 

(To be continued.) 








THE BROOKLYN BRIDGE. 


Mr. Jonn A. Rorsuine, the engineer of the suspension~ 
bridge which is to be constructed to connect New York and 
Brooklyn, has recently published a report giving an account 
of this great work. After stating his reasons for selecting 
what he terms the “ Park route” for his bridge, he says: 

“ Between the two termini the whole length of the bridge 
will be 5862 ft., though this may vary after the Brooklyn 
terminus shall have been finally located. 

“ Of this whole length 3480 tt. will be suspended in three 
openings. The central span will cross the river from pier 
line to pier line, without impeding the navigation, in one 
single span of exactly 1600 ft. from centre to centre of 
tower. From each tower toward the land side half spans 
will be supported by the land cables, 940 ft. long each, mea- 
suring from the centre of the tower to the face of the anchor- 
wall. From the anchor-wall on the New York side, a dis- 
tance remains of 1337 ft. to Chatham-street, ——_ the 
Registrar’s Office. The distance from the anchor-wall to 
the Brooklyn terminus measures 837 ft. The greater length 
of the bridge, therefore, forms a suspension-bridge proper. 

“For a better understanding of the subjeet, those por- 
tions between the anchor-walls and the termini I shall 
call approaches. These approaches will be supported by 
iron girders and trusses, and these will rest at short intervals 
upon small piers of masonry or iron columns, located within 
these blocks of buildings which will be crossed and occupied. 
These pillars will form parts of walls needed for the division 
of the occupied ground into stores, dwellings, or offices. In 
every such case the bridge floor will be constructed perfectly 
fire and water proof, so as to serve as a roof to the blocks of 
houses and stores underneath. The streets will be crossed 
by iron girders at such elevations as to leave them unob- 
structed. This can be accomplished even in the crossing of 
North William-streect, in New York, so that on this side no 
necessity will arise for the vacation of any one street. In 
the crossing of Franklin-square, both girders and trusses will 
be employed. From the anchorage toward the river the 
bridge floor is suspended to ‘the cables, and therefore necds 
no support. The elevation will be so high that the roofs of 
the buildings underneath will be cleared. This elevation at 
the anchorage will be 85 ft. 8in. above high tide, ascending 
toward the river at the rate of 3ft.5in. in each 100 ft. 
The iron framing which forms the bridge floor is 80 ft. wide. 
This width is divided in five spaces marked by six lines 
of iron trusses. The two outside spaces are 15 ft. wide in 
the clear between the chords, and 15 ft. 5 in. between the posts, 
and form roadways for all kinds of common travel. Iron 
tramways are laid down, 13in. wide, for the wheels to run on 
the same arrangement as on the Cincinnati bridge, leaving a 
width of 4 ft. 8}in. in the clear for horses to walk on. The 
remaining 6 ft. serve es a sidewalk for pedestrians. All 
vehicles and passengers who go by the roadways will take the 
right-hand track, which arrangement will prevent crowding 
and confusion. The next two spaces are 13 ft. wide each, 
and are to be provided with steel rails for the running of two 
passenger trains of cars, back and forward, alternately. These 
trains will be attached to an endless wire rope, which is to be 
propelled by a stationary engine, located on the Brooklyn 
side, underneath the floor. These two tracks, therefore, will 
be treated exactly like an inclined plane, an operation per- 
fectly simple and perfectly understood. I propose an effective 
running speed of 20 miles per hour, as perhaps the one most 
likely preferred. But this speed in the centre of the bridge 
may be increased to 30 and even 40 miles - hour, with 
entire and absolute safety. The starting and stopping will 
be gradual, and will be entirely under the control of the en- 
gineer. Allowing for the discharge of a train one minute, 
and for its filling another minute, including the time con- 
sumed in stopping and starting the train, there remain three 
minutes to run over one mile of the bridge. The number of 
ears may be increased to ten in each train, each car 50 ft. 
long from coupling to coupling, and 11} ft. wide outside, with 
a capacity to seat one hun persons comfortably. Each 
car is to be divided crossways into eight coupes or sections. 
Each section will have two seats, fronting each other, 
and each seat will admit six to eight persons. I allow im 
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GUN-COTTON. 

AttuoueH it is now twenty-one years since, in 
1846, Schénbein brought gun-cotton fairly before the 
public, and although more or less explosive sub- 
stances, almost identical with gun-cotton in their com- 

osition, had been discovered many years previously 

y Braconnet and Pelouze, it is really only within a 
recent date that this material has been produced in 
such a form as to be capable of anything like practical 
arse gna The great value of gun-cotton as an ex- 
ryt agent has long been known and appreciated ; 
ut its advantage in this respect was until within the 
last few years marred by the fact that its power could 
not be controlled with any degree of certainty. As 
formerly made, also, gun-cotton was not a stable sub- 
stance—that is, it became altered and deteriorated by 
storage, a fault now known to be entirely due to a 
defective process of manufacture. Thus it was that 

n-cotton fell into disrepute, and many people who 
in 1846 considered that Schénbein’s discovery would 
lead to the use of gunpowder being abandoned, altered 
their minds, and began to look upon gun-cotton as 
being an interesting chemical production, but one of 
but little, if any, practical value. 

In 1862, however, Baron von Lenk, then a captain 
in the Austrian artillery, brought gun-cotton again pro- 
minently before the public. Baron von Lenk esta- 
blished two great facts, first, that by exercising proper 
care in the manufacture, gun-cotton could be made 
more stable and uniform in its character ; and, secondly, 
that its explosive power was capable of being regu- 
lated by mechanical means. Baron von Lenk’s plan 
was to regulate the violeuce of the explosion by form- 
ing the gun-cotton into yarn, and plaiting up the yarn 
more or less tightly, according to the purpose for 
which the ‘gun-cotton was intended. In the case of 
cartridges for firearms, also, various other mechanical 
contrivances were tried for ensuring the gradual com- 
bustion of the gun-cotton and the consequent mode- 
ration of the explosive power ; but these contrivances, 
Ingenious as many of them were, were only to a cer- 
tain extent successful. The plaited gun-cotton could 
be made to burn with almost any required degree of 
slowness in the open air; but, when enclosed, the 
plaits forming the main bulk of the charge were likely 
to become deranged by the explosion of the portion 
first fired, and the consequence was a great degree of 
uncertainty as to the manner in which the charges so 
prepared might operate. 

_ Following Baronvon Lenk, Mr. Abel, the well-known 
director of the chemical establishment of the War 
Office, has introduced most important improvements 
im the manufacture of gun-cotton, and its adaptation 
to various practical purposes. Mr. Abel has not only 
thoroughly tested and verified the discoveries of Baron 
von Lenk, but he has introduced many new methods 
of treating the material, which are of very t value. 
The main feature in Mr. Abel’s plans is that he re- 
duces the cotton-yarn, after its conversion into gun- 
cotton, into a pulp, this pulp being afterwards utilised 
m various ways according to the purpose for which 
the gun-cotton is intended. 


At Messrs. Prentice’s works, at Stowmarket, where 
the manufacture of gun-cotton has been carried on ex- 
tensively for several years past, the system of pulping 
the cotton is now in regular use, and we propose, next 
week, to describe the whole process of production. At 
present we intend only to touch Be the more salient 
points. In the first place, they bestow great care on 


version, and, secondly, they are equally careful to 
remove all traces of acid after conversion by a most 
elaborate system of washing. Lately, in addition 
to this washing, the pulp has, at the suggestion of 
Mr. Abel, been finally treated with an alkaline solution, 
so that even the slightest traces of acid are thoroughly 
destroyed. In the case of mining charges, the 
gun-cotton pulp is subjected, whilst in the moist 
state, to great ——— in moulds, and it is thus 
formed into cylindrical “charges” of any required 
length or diameter. ‘These charges are afterwards 
covered with a peculiar kind of paper, termed artificial 
vellum, and are then carefully dried at a temperature 
of about 140°. 

For producing gun-cotton cartridges for fire-arms 
a different process is followed. In this case the gun- 
cotton pulp is mixed with a certain proportion of ordi- 
nary cotton pulp—an important point in the manufac- 
ture—and then made into a thick kind of paper, which 
is afterwards cut into slips, rolled up into car- 
tridges, enclosed in a case, and covered with a thin 
coating of india-rubber, some exceedingly ingenious 
machines being employed for carrying out the various 
operations. When in full work, these machines turn 
out 16,000 cartridges per day, a fact which will give 
some idea of the extent of the manufacturing opera- 
tions at Stowmarket. The cartridges, we should men- 
tion, are manufactured in a distinct department of the 
works, and the power of production above mentioned 
refers to this department alone, the manufacture of 
the mining charges occupying an independent section 
of the establishment. 

The system of manufacture now followed by Messrs. 
Prentice—a system which, as we have said, we shall 
describe in detail next week—has not been arrived at 
without much expenditure both of time and money. 
There has souls not been a process connected with 
the manufacture of gun-cotton, proposed during the 
last few years, which has not been more or less experi- 
mented upon at Stowmarket, and it is a great feature 
in their system of manufacture that any process has 
been, and is, at once discarded on it being proved that 
a better one can be substituted for it. By proceeding 
in this way they have at length got gun-cotton under 
command, and they are now capable of producing a 
material the explosive power of which can be regulated 
almost as desired. e say, almost, because there, is 
still at least one purpose for which gun-cotton has not 
yet been adapted with perfect success, and this is as 
an explosive to be ml in heavy ordnance. The pro- 
duction of a form of gun-cotton suitable for use in 
ordnance is, however, probably only a matter of time. 

For small arms, and particularly for mining pur- 

poses, the advantages of gun-cotton seem to be very 
thoroughly established. As compared with gun- 
powder, it has the advantage of not being injured by 
moisture, and it can thus be stored in a wet state with 
— safety, and dried as required foruse. It must, 
iowever, be ¢horoughly dried, and this is a point which 
should be kept in mind by all who use gun-cotton. In 
the.case of mining operations, it enables a greater 
amount of explosive power to be concentrated in a 
given space than when gunpowder is employed, and 
the fact of its producing no smoke when exploded is 
also a great point in favour of its use for underground 
working. It is now being very extensively used for 
mining purposes both at home and abroad. 








FERRO-MANGANESE. 

Iw the history of the Bessemer process the name of 
ferro-manganese will, under all circumstances, have 
an important place. The manufacture of this sub- 
stance (which has now been interrupted, or perhaps 
finally given up, by the parties who first succeeded in 

ing it, practically and commercially) may have 
proved unprofitable as far as the past and present 
state of the market, and of the steel manufacture, is 
concerned; but there can be no doubt that with the 
further extension of the Bessemer process, and with 
the application of it to the manufacture of the softest 
kind of steel or malleable metal, such a substance will 
have to be again brought into the market, and it will 
ultimately find its place amongst the metallurgical 
products of every-day use in steel-making by almost 
all modern processes. The manufacture of ferro-man- 
ganese was commenced, at Mr. Bessemer’s suggestion, 





the thorough cleansing of the cotton-yarn before con-| good 





by Mr. Henderson, of Glasgow, who invented and 
onan a process for the production of cca 
iron and manganese, ne a high percen 0 
the latter metal. A Siemens furnace was erected for 
carrying out this process at the Phenix Foundry, 
Glasgow, about three years ago, and the mauufacture 
of ferro-manganese was commenced with apparently 
commercial results, and certainly with the 
greatest success, as far as the’quality of the product 
was concerned. The metal has a price in the market 
depending upon its percentage of manganese, the 
steel-makers paying 1/. per ton of ferro-manganese 
for each per cent. of pure manganese contained in it. 
A ton of ferro-manganese, for example, guaranteed to 
contain 23 per cent. of manganese, was sold at 
23/., and at that price it was upon a par, as far as 
manganese is concerned, with the average of German 
spiegeleisen which (containing about 7 per cent. of 
manganese) stood at 7/. in the quotations of iron- 
merchants in this country. The mode of manufacture, 
according to the prescriptions of the patent laws in this 
country, ought to have been clearly and intelligibly 
described by Mr. Henderson in his final specification 

but this document is one of the most remarkable articles 
of its kind, and defies any attempts to put an intelligible 
construction upon its mysterious wording. In fact, 
we have no hesitation in stating that this patent of 
Mr. Henderson’s is void and illegal, on account of the 
non-fulfilment of the first and most important con- 
dition upon which a pe is granted in England, 
viz., the filing of a clear and intelligible specifica- 
tion. 

The mode of manufacture, as carried on in the 
Phenix Foundry, consisted in mixing carbonate of 
manganese—a substance obtained in soda works as one 
of the products of the manufacture of bleaching-powder 
—with an almost equal quantity of a pure calcined 
iron ore, also drawn from a soda works, in which it 
formed a kind of refuse. ‘Ihe original substance which 
yields this iron ore is a kind of iron and copper pyrites 
found in large quantities on the south coast of Spain. 
This one consists po of iron, copper, and 
sulphur, and each of these elements can be obtained 
from it by a special process. The first operation, and 
the one carried out at the soda works, is the conversion 
of the sulphur into sulphurous and finally into sulphuric 
acid. The ore is for this purpose calcined, or burnt, in a 
current of air, which converts the sulphur into gaseous 
acid, and leaves the residuum of iron and copper in 
the shape of a porous dry mass. The operationof burning 
this ore is at present very largely carried out at the St. 
Rollox Works, Glasgow, where one of the largest and 
finest apparatus for the manufacture of sulphuric acid 
is in operation. The residue is next passed into the 
works of the British Metal - extracting Company 
(Limited)—a company formed for working some of 
Mr. Henderson’s patents for an improved mode of ex- 
tracting metallic copper from its ores. Mr. Hender- 
son calcines his ores with a mixture of ‘salt and 
sulphur. He thereby causes the separation of free 
chlorine gas from the salt, and causes this latter to act 
upon the copper in the ore, which, in combination with 
the chlorine, forms a soluble and even a volatile sub- 
stance which is drawn out in solution from the ore by 
means of hot water. The copper is in this manner 
removed in its dissolved state, and the solid matter 
withdrawn from this process consists of oxide of 
iron purified from all its admixtures, and in a 
state of mechanical aggregation which makes it 
very suitable for reduction. This iron ore, ob- 
tained as a residuum or waste product from 
the copper works, was the second raw material em- 
ployed by Mr. Henderson for making ferro-manga- 
nese. The two substances, viz., carbonate of manga- 
nese and oxide of iron, were mixed with charcoal- 
powder or coke-dust, avd the whole mass charged with- 
out the use of crucibles into the Siemens furnace. 
The reduction of both metals, iron and manganese, 
took place re ay and the percentage of man- 
ganese increased with the temperature, but not with 
the quantity of manganesic matter put into the charge, 
all surplus of the latter going into the slag, and eating 
through the fire-bricks of the furnace in a remarkably 
short time, This destruction of bricks by the chemical 
action of the manganese slag was, in fact, the great 
trouble and difficulty in this process. It went so far 
that the powder carried into the regenerators by 
the current of gases, and afterwards heated when 
in contact with the bricks, melted and destroyed 
even these portions of the furnace, and neces- 
sitated frequent repairs. ‘The bottom of the furnaces 
was lined with coke-dust and graphite, and this stood 
better than the exposed surfaces of the fire-bricks in 
thé other portions. The metallic alloy of iron and 


manganese produced ranged in its percentage from 
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17 to 88 per cent. of man , and it was very free 
from otlier impurities. The Bessemer steel works 
employed ‘it for the manufacture of the softest articles, 
such as boiler plates, angles, &c., but its high price 
prevented ifs use in the manufacture of rails, and, 
consequently, the demand remained smaller than was 
originally expected. The manufacture of this metal 
has, therefore, not been continued at the Phenix 
: Foundry, and, consequently, this useful and valuable 
material does not at present exist in the market. Steel- 
makers are now entirely dependent upon spiegeleisen 
for the necessary supply of manganese, and although 
they have succeeded in making the spiegel give sulli- 
ciently good results, there still remains an acknow- 
— want of a richer manganesic alloy, and this 
will probably make itself felt all the more when the 
attention of Bessemer steel makers is more largely 
turned to the manufacture of armour plates. 








ARTIFICIAL GRINDSTONES. 

We have already noticed in this journal the suc- 
cess which has attended the application of Mr. Ran- 
some’s beautiful process to the manufacture of artifi- 
cial grindstones—a success which is so marked that 
there seems little doubt that the use of natural stones 
for grinding purposes will eventually become the ex- 
ception instead of the rule. Amongst other firms, 
Messrs. Bryan Donkin, and Co.,the well-known engi- 
neers, of Bermondsey, have tried experiments which 
very decisively prove the advantages of the artificial 
over the natural stones. Messrs. Donkin were first 
supplied with a pair of Mr. Ransome’s artificial grind- 
stones in December last; and early in the present year 
they carefully tested these stones, and compared their 
efficiency with some Newcastle stones at their works. 
Both the natural and artificial stones were mounted in 
pairson Muir’s plan—a system in which the peripheries 
of the two stones of each pair rub slightly against 
each other, with a view of causing them to maintain 
an even surface; and the twosets of stones were tried 
under precisely the same circumstances, except that 
the Newcastle stones had a surface speed more than 
20 per cent. greater than that of the others. 

The trials were made as follows: A bar of steel, 3 in. 
in diameter, was placed in an iron tube containing a 
spiral spring, and the combination was then arranged 
so that the end of the bar projecting from the one end 
of the tube barely touched one of the artificial stones, 
whilst the other end of the tube rested against a block 
of wood fixed to the grindstone-frame. A piece of 
wood of known thickness was then introduced be- 
tween the end of the tube and the fixed block, and 
the spiral spring, being thus compressed, forced the 
pjede of stéel against the grindstone. The same bar 
of steel was afterwards applied in the same way, and 
under precisely the same pressure, to the Newcastle 
stoné, aid the times occupied in both cases in grinding 
away a certain weight of steel from the bar were accu- 
rately noted. 

The results were that a quarter of an ounce of steel 
was ground from the bar by the artificial grindstone 
in sivteen minutes, whilst to remove the same quantity 
by the Newcastle stone occupied eleven hours ; and this 
notwithstanding that the surface speed of the latter was, 
as we have stated, more than 20 per cent. greater. 
Taking the 20 per cent. greater speed of the Newcastle 
stone into account, it will be seen that-the 11 hours 
run by it were equal to 13} hours at the same speed 
as the artificial stone, and the proportional times oc- 
cupied by the two stones were thus as 16 minutes to 
13} hours, or as 1 to 52, nearly! 

Such a result as this is something more than re- 
markable, and it is one which would scarcely have been 
credited, even by those who made the experiments, if 
it had not been fully corroborated by subsequent ex- 
perience in the working of the artilicial grindstones. 
Since the “experiments above described were tried, 
Messrs. Doykin have set another pair of the artificial 
stones to work, and these, which are now in regular 
use, have given even more satisfaction than those first 


tried. ‘The saving in time and, consequently, in 
labour effected by the use of the artificial grindstones 
is, in fact, so great, that Messrs. Donkin have deter- 


mined to use these stones exclusively in future ; and 
we may ad@ that the artificial stones are so much pre- 
ferred by the workmen, that those men, even, who are 
employed in shops at some distance from that in which 
the stones at present in use are situated prefer taking 
the trouble to go to them to using the Newcastle stones 


process of their manufacture ensures their being of 
uniform texture throughout, and free from the flaws 
and hard atid soft places found-in natural stones. 
Altogether, we believe that the general adoption of 
the artificial grindstones is merely a matter of time. 


LOCOMOTIVE ECONOMY. 
(Continued from page 337.) : 

A Most important question for locomotive engineers, 
one which, although it was supposed to have been 
settled years ago, is still open, is that of the best 
diameter of driving-wheel for fast traffic. Nearly all 
are now agreed that large wheels, say from 7 ft. to 8 ft. 
in diameter, are objectionable. By their use the speed 
of the pistons is kept down to a moderate limit, but 
they involve great engine weights. 

With the same stroke and the same average pressure 
of steam upon the piston, an engine, with but 14} in. 
cylinders and 5 ft. wheels, has the same tractive force 
as one with 18 in. cylinders and 8 ft. wheels. For the 
same speed in miles per hour the smaller wheel would, 
of course, have to turn 14 times faster than the large 
one, and the'piston speed would be, as much greater. 
The tyres would, of course; Wear out faster; but it is 
a fact that steel tyres now-enable locomotive superin- 
tendents to work their eigines “With smaller wheels 
than formerly. Mr. Sacré is working the express 
trains of the Manchester, Sheffield, and Lincolnshire 
Railway up what locomotive engincers understand as 
** steepish gradients,” with coupled wheels 5 ft. 6 in. 
in diameter, and these do not po to distress the 
engine when going 40 miles and upwards per hour. 
The more frequent exhaust of steam into the chimney 
enables the boilers of the smaller engines to boil off 
more water from a given heating surface in an hour 
than can the big-wheel, big-cylinder engines, with ever 
so many thousand feet of tube surface. It is notorious 
among locomotive engineers that no big-wheeled and 
big-boilered engine ever did all that was expected of 
it, nor could it without a more frequent blast in the 
chimney than can be obtained with a driving wheel 
making but from 210 to 240 revolutions per mile. 

An important matter in connexion with locomotive 
boiler-making is the prevention of furrowing, to which 
so many types of boilers are now subject. There is 
good evidence that furrowing is due to mechanical 
and not to chemical causes, and it is found that boilers 
of which the joints are formed by both outside and in- 
side strips, and which are not taxed with the strain of 
the cylinders fastened to tlre smokebox, do not furrow. 
In this case, too, the rivets ate in double shear, and 
are thérefore twice as strong as when used in the 
ordinary manner. Thick-edged plates have not 
eome,into extended use for boilers, but their ad- 
vantages are evident, and deserving of more atten- 
tion than is paid to them. They were, we believe, 
first spoil and used by Mr. Fairbairn, who 
employed them in making the boilers of the Grappler 
many years ago. They are applicable, as now rolled, 
only ‘to the circumferential seams of boilers, and the 
longitudinal seams should be welded, as is the prac- 
tice on the Midland Railway. Steam-rivetting is now 
largely adopted for locomotive boiler work, and hand 
rivetting has been quite abandoned in the best shops. 
Where Garforth’s machine is used, care should be 
taken not to apply too great a strain upon the plate, and 
careful locomotive eugineers recommend for 4 in. 
plates but 25 lb. steam on a 42 in. piston, progress- 
ing by 10 lb. for each additional th in. of thickness. 
Firebox stays are now put in by machine in the best 
shops, and it is time that they were thus put in in all. 
As for rivet-holes, we: are glad to find that a few 
engineers now insist upon drilled holes throughout, 
and in the boilers of the engines now making by the 
Yorkshire .Eugine Company for the Great Indian 
Peninsula’ Railway all the rivet-holes are drilled to 
template. In boilers in construction at the same 
works the tubes have no ferrules at the smokbox end, 
and it is, indeed, remarkable that these needless 
obstructions have been so long continued ini use. 
They do no good, but do harm by choking the escape 
of soot and ashes. In American engines the smoke- 
box tubeplate is never more than }in. thick, and 
ferrules are never in it. The tube ends are as 
tight, however, as could be wished, for, as the drivers 
of that country say, “they never shed a tear.” To 
set tubes quickly and properly, and so that they can- 
not leak, Dudgeon’s mandril, illustrated in our pages 
a year ago, and now in use by Mr. Adams, of the 
North London Railway, is the best contrivance yet 
introduced. It is the fault of the patentee that he 








has appointed no agent and granted no licenses in 
England, and this wholly from neglect. He deserves 








to a he must lose, the advantage of his really 
invention in this country. 


val 


Those engineers who keep down the tubes of their 
engines to a little above the centre of the boiler, so as 
to give a large area of water level, find the advantage 
of it in a command of plenty of good dry steam. This 
isa point which, even yet, does not always receive the 
attention it deserves. 

An interesting subject for careful experiment would 
be the determination of the best size of smokebox. 
This is a point which has never been fully dealt with 
as it deserves, although one or two clever engineers 
have, for a long time, insisted upon the advantages of 
a large smokebox. It is a fact that where it has been 
attempted to lessen the cubic capacity of the smoke- 
box by contrivances for taking the gases from the 
tubes more directly up the chimney, a much sharper 
blast has been required, and the American engines, 
which have the smallest blast nozzles and the greatest 
back pressure known, have also the smallest smoke- 
boxes, these being merely a short continuation of the 
barrel of the boiler. 

The economy of mud-hole plugs, properly placed, is 
remarkable, and no locomotive engineer, accustomed 


to send his engines into districts yielding chalky or ? 


impure water, will misunderstand our meaning. They. 

should be fittted not only to the bottom, but to the 

top of the firebox, and (at the crown) in the “hit and 

miss” fashion which ensures the whole of the roof of 

the firebox being brought under periodical inspection. 
(To be continued.) 








THE BROOKLYN BRIDGE. 


Mr. Jonn A. Rogaine, the engineer of the suspension“ 
bridge which is to be constructed to connect New York and 
Brooklyn, has recently published a report giving an account 
of this great work. After stating his reasons for selecting 
what he terms the “ Park route” tor his bridge, he says: 

** Between the two termini the whole length of the bridge 
will be 5862 ft., though this may vary alter the Brooklyn 
terminus shall have been finally located. ; 

“ Of this whole length 3480 ft. will be suspended in three 
openings. The central span will cross the river from pier 
line to pier line, without impeding the navigation, in one 
single span of exactly 1600 ft. from centre to centre, of 
tower. From each tower toward the land side half spans 
will be supported by the land cables, 940 ft. long each, mea- 
suring from the centre of the tower to the face of the anchor- 
wall. From the anchor-wall on the New York side, a dis- 
tance remains of 1337 ft. to Chatham-street, opposite the 
Registrar’s Office. The distance from the pie yea to 
the Brooklyn terminus measures 837 ft. The greater length 
of the bridge, therefore, forms a suspension-bridge proper. 

“For a better understanding of the subject, those por- 
tions between the parerwer 3 and the termini.I shall 
call approaches, “These approaches will be supported by 
iron girders and trusses, and these will rest at short intervals 
upon small piers of masonry or iron columns, located within 
these blocks of buildings which will be crossed and occupied. 
These pillars will form parts of walls needed for the division 
of the occupied ground into stores, dwellings, or offices». In 
every such case the bridge floor will be constructed perfectly 
fire and water proof, so as to serve as a roof to the blocks of 
houses and stores underneath. The streets will be crossed 
by iron girders at such elevations as to leave them unob- 
structed. This can be accomplished even in the crossing of 
North William-street, in New York, so that on this side no 
necessity will arise for the vacation of any one street. In 
the crossing of Franklin-square, both girders and trusses will 
be employed. From the anchorage toward the river the 
bridge floor is suspended to the cables, and therefore needs 
no support. The elevation will be so high that the roofs of 
‘the buildings underneath will be cleared. This elevation at 
the anchorage will be 85 ft. 8in. above high tide, ascending 
toward the river at the rate of 3ft.5in. in each 100 ft. 
The iron framing which forms the bridge floor is 80 ft. wide. 
This width is Sivided in five spaces marked, by six lines 
of iron trusses. The two outside spaces are 15 ft. wide in 
the clear between the chords, and 15 ft. 5 in. between the posts, 
and form roadways for all kinds of common travel. Iron 
tramways are laid down, 13in. wide, for the wheels to run on 
the same arrangement as on the Cincinnati bridge, leaving a 
width of 4 ft. 8$in. in the clear for horses to walk on. The 
remaining 6 ft. serve es a sidewalk for pedestrians. All 
vehicles and passengers who go by the roadways will take the 
right-hand track, which arrangement will prevent crowding 
and confusion. The next two spaces are 13 ft. wide each, 
and are to be provided with steel rails for the running of two 
passenger trains of cars, back and forward, alternately. These 
trains will be attached to an endless wire rope, which is to be 
propelled by a stationary engine, located on the Brooklyn 
side, underneath the floor. These two tracks, therefore, will 
be treated exactly like an inclined plane, an operation per~ 
fectly simple and perfectly understood. I propose an effective 
running speed of 20 miles per hour, as perhaps the one most 
likely preferred. But this s in the centre of the bridge 
may be increased to 30 and even 40 miles per hour, with 
entire and absolute safety. The starting and stopping will 
be gradual, and will be entirely under the control ot the en- 

ineer. Allowing for the discharge of a train one minute, 
and for its filling another minute, including the time con- 
sumed in stopping and starting the train, there remain A 
minutes to run over one mile of the bridge. The number 0 
cars may be increased to ten in each train, each car 50% 
long from coupling to coupling, and 11} ft. wide odie 
a capacity to seat one h d persons comfortably. 
car is to be divided crossways into eight coupes or sections. 
Each section will have two seats, each a 
and each seat will admit six to eight persons. I allow 
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this estimate twelve to thirteen persons for each section, or 
about one hundred persons for one car. Each section has two 
opposite doors, one for coming in, the other for going out. 

ese doors are to be suspended sliding doors, and connected 
with each other by light bars, so that the eight doors on each 
side of the car can be opened or closed at one operation by 
the conductors. Two conductors will go with each train, and 
attend to the opening and closing of these doors. The dif- 
ferent cars beirig all attached to the same wire rope, their re- 
lative position will be fixed, and the rows of doors on each 
train may be opened or closed by a small windlass on the 
platform at each end. Each car will be supplied with such a 
windlass, so that the number of cars may be either increased 
or diminished, or the closing and opening may be male self- 
acting as the trains leave or enter the depdt. Each car has 
opposite doors ; those which point forward the centre of the 
line are for entering, the opposite ones serve for going out. 
On the arrival of a train the inside passengers stép out through 
the outside doors upon an independent sidewalk of 10 ft. 
wide, which leads out of the depdt, either to the right or left 
of the central walk, without interfering with the incoming 
passengers. For this reason the whole width of the bridge is 
widened out to 100ft. for a length of 500ft. at each end 
terminus. Outside of these sidewalks are the common road- 
ways securely fenced off. It is proposed to build the cars 
substantial but light, entirely of iron and steel. “Another 
system of running cars suggests itself, which may be termed 
the circulating system. In place of a reciprocating motion 
of the two trains, the wire rope is kept running around in one 
direction only, and each car, singly, asit fills with passengers, 
is tobe attached to the rope | started. On its arrival at 
the opposite end this car is detached, discharged, and run over 
to the other tract, and in its turn conveys a load back again. 
Thus the cars will be kept moving singly, in a circular route, 
always crossing at the ends, from one track to another. At 
first sight this system seems to recommend itself as the best 
of the two; but there will be some practical difficulties to 
overcome, which can only be done experimentally on a large 
scale. I think I can make this system work successfully ; 
but at present I prefer the other as one perfectly established, 
and involving no new and untried features. @ wire ropes 
are supported on small rollers every 15ft. They are to be 
driven by steam-engines located on the Brooklyn side. 
These engines will be double, cranks set. at right angles. 
Duplicate sets of engines and boilers will be provided, so that 
one set may always be kept in order, ready for action, should 
anything occur to the other. There will also be a spare ‘wire 
rope, ready laid down upon the tracks, so that the old may 
be replaced at any time of night, should it become necessary. 
In a case of emergency the bridge would be taken possession 
of by the military authorities. Running full trains, day and 
night, say one train every five minutes, twelye trains with 
1000 men each will be passed over to Brooklyn every hour, 
or 288,000 men in twenty-four hours in one direction. 
Adding the men who can pass on foot over the central walk 
and over the roadways, together with the artillery and bag- 
gage trains, the total number that may be passed without 
crowding would reach nearly half a million. 

“The central or fifth division of the bridge floor forms an 
elevated promenade. At each terminus, where the bridge 
floor is widened out to 100 ft., the central promenade is 16 ft. 
wide, and its floor is on a level with the floors of the railway 
cars. Beyond this, where the anchorage is reached, its level 
will be raised to the top chords of the central trusses, as re- 
presented in the cross section of the suspended structure. At 
each tower the promenade further ascends 6 ft. by means of 
flights of steps, and is divided into two walks, which pass 
around the central pier, highenough to allowthe railway cars 
to pass under it. ~ 

“The cables of the East River Bridge will have a deflec- 
tion of 128 ft., which is ,th of the span. The best quality 
of iron wire, if suspended over a chasm of about 6000 ft., 
and with a deflection of 2, or 480ft., will only be exposed 
to one-third of its breaking strain. Reducing the width of 
the chasm to 3000 ft., the tension will only be one-sixth of 
the breaking strain. It is plain, therefore, that the central 
span of the East River Bridge, which is only 1600 ft. from 
centre to centre of tower, is far within the safe limits of 
good wire. A span of 1600 ft., or more, can be made just 
as safe, and as strong in proportion, as a span of 100 ft. 
The weight of superstructure of the East River span, as far 
as supported by the cable and stays, and including the weight 
of four steel cables, is equal to 3483 tons. The maximum 
transitory weight, which can at any one time come on the 
bridge by crowds of people on the road and footways, and 
the railway trains fully loaded, will be 1270 tons, making an 
aggregate of 4753 tons. In this calculation the maximum 
weight on the road and footways is assumed at 30 1b: per 
superficial foot, which is the actual weight ofa dense cond of 
— moving freely and promiscuously. More weight can 

@ placed upon the floor, but not without packing. It is 
further assumed that the superstructure is suspended to four 
cables of 11 in. diameter each, made of the best quality of 
steel wire, and which are assisted by 280 stays, each stay of 
an ultimate strength of 100 tons neat. The aggregate 
strength of the cable stays will be equal to six times the ten- 
sion that will result from the above maximum weight. 

_ “The question whether iron wire or steel wire should be used 
in the cables need not be decided now. If iron wire is em- 
ployed, the cables will have to be nearly 35 in. in diameter, 
in place of 11 in. of steel. To guard against vertical and hori- 


zontal oscillations, and to insure that degree of stiffness in| 


the flooring, which is absolutely necessary to meet the effects 
of violent gales in such an exposed situation, I have provided 
six lines of iron trusses, which will run the whole length of 
the suspended floor from anchor-wall to anchor-wall. The 
iron floor beams, which are spaced in pairs, 7 ft. 6 in. apart, 
Intersect the longitudinal trusses at right angles, and are 
rivetted to the middle chords and to the upright posts. The 
height of each truss is 12 ft., the floor being laid above the 
centre, so that the upper part of the truss-frames answers 
for protection, as well as division, in place of railings. Those 





parts of the longitudinal trusses, which extend below the 
floor-beams, afford an excellent means for -lateral trussing 
and bracing. 

“The East River Bridge will form a huge truss of 1600 ft. 
span, and a depth of 150ft. The towers form one supporting 
ea the framing of the floor forms the second, and the 
extensive system of stays forms the third. The stays are 
arranged in four distingt und connected by the floor. 
The latter, in connexion With the stays, will support itself 
without the assistance of thé cables. The weight of the super- 
structure, without cables, ‘will be 2675 tons. Now, the mI 
porting power of the stays’ alone will be 15,000 tons, am 
to hold up the floor. If the cables were removed the bridge 
would sink in the centre; but would not fall. To uphold the 
eéntre of the bridge, to provide for greater strength and 
security, and to maintain the integrity of the whole, the four 
cables are added.” 
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Grascow, Wednesday. 


The Glasgow Pig-iron Market.—Since my last, the local pig- 
iron market has varied from “further improved” to “firm,” 
“steady,” “flat,” and “quiet.” Last Wednesday the’ prices 
had risen still further, and were quoted at 55s. ‘3d. to 55s.°6d. 
cash, and the same prices were obtaineg the following day, and 
55s. 8d. ata month was taken at the close of the market. 
Since then prices have fallen somewhat, and a large business 
has been done at 55s. 3d. and 55s. cash. No. 1 Gartsherrie 
and No. Coltness have varied very little from 61s. 64. ‘The 
Ardrossan shipments for the’ week ending 17th. of ;October 
amounted to 2695 tons, including some small foreign orders 
reaching to 895 tons. The shipments from Glasgow for the 
week ending 19th October were 2505 tons, including 1185 tons 
for foreign orders. 

The Caledonian Railway A ffairs.—Notwithstanding the con- 
fidence with which the chairman of the Caledonian Railway 
Company referred to the financial state of the company at the 
half-yearly meeting recently held in this city, writers in the 
press and pamphleteers have continued to urge that there is 
“something rotten in the state of Denmark,” and to sich an 
extent, indeed, that a crisis, quite a panic even, has occurred 
this week. Twelve months ago the Caledonian stock was 
at 1212; two months ago, at 1134; a month ago (about the time 
of the meeting), at 107}; a fortnight aco, at 1044, On Satur- 
day last the shares closed at 923, opened on Monday at 89, and 
fell by rapid strides until they reached 834, closing at 88. 
They have improved since very materially (even to 95 to-day), 
and so confident are the directors in the really healthy state of 
the affairs entrusted to their management, that they have 
offered to allow their books to be freely opened to the inspection 
of a number of the shareholders, whose commercial positions 
are such as to give them some claim to request such an mo 29 
tion. It is very probable that a public inxeatigatngs such as 
the North British had to submit to, will not be called for or even 
be necessary. 

Scotch Locomotives on English Railways.—As a pendant'to 
your article last week on the Hyde Park Locomotive Works, I 
may mention one or two facts concerning the extent: to-which 
Messrs. Neilson and Company’s locomotives are being introduced 
on' English railways. Within the last two or three years, this 
firm has contrived to make its name known in London and 
other railway centres as a formidable rival to the leading English 
firms. For some time past the Great Northern and the London, 
Chatham and Dover Companies have been buying their new 
engines almost exclusively from Messrs. Neilson and Company, 
and the superiority of the finish of those specimens, which are 
now in the service of the companies just named, amply justifies 
the selection made by them. Messrs. Neilson and Company 
have also supplied a large number of engines, both for goods 
and passenger traffic, to the Great Eastern, the Manchester, 
Sheffield and Lincolnshire, the North Staffordshire, and other 
companies. The goods engines on the lines of the two com- 
panies last named are of a very powerful character, and are 
carefully finished in all their parts. The London, Chatham, and 
Dover Company have now fourteen of Messrs. Neilson and Com- 
pany’s engines running on their line, and they are gradually re- 
placing the former locomotives in the working of the Metropoli- 
tan Extension of that company’s system. ‘They are all appro- 
priately named from different islands or rivers of the north— 
Annan, Arran, Bute, Clyde, Esk, Iona, Islay, Jura, Kelvin, 
Nith, Spey, Staffa, Tay, and Ulva, forming together a perfectly 
uniform stock of engines probably unequalled in the kingdom. 

Unfortunate Mishaps in Dundee.—A fortnight ago, two 
Dundee shipbuilding yards and their contents were destroyed by 
fire, together with many of the workmen’s chests of tools. 
The property destroyed on that occasion was valued at 50,0002. 
or 60,0002. The Patent Slip Dock, closely adjoining one of the 
yards, was placed in imminent jeopardy by the fire, but, 
fortunately, it escaped. ‘ Misfortunes never come singly,” it is 
said, and to verify this maxim another most unaccountable acci- 
dent has occurred this week at the Dundee Gas Works, not in- 
volving much damage to property, it is true, but attended with 
severe injuries to eleven of the workmen who were concerned, 
with possibly fatal injuries to three of them. Messrs. Laidlaw 
and Son, the eminent gas engineers of this city, are engaged in 
the erection of a very large gasometer, some 100 ft. in diameter, 
and on Monday afternoon their foreman was engaged in super- 
intending the lowering of the first portion of it—a belt of about 
4ft.in breadth—into a circular excavation 104 ft. in diameter 
and 25ft. deep, when all of a sudden, and without any fore- 
warning, the whole belt swayed, doubled up, and fell, carrying 
with it the scaffolding and eleven of the men stationed on it, 
each of whom was taking charge of one of the twelve screws 
by means of which the seven tons of boiler-plate sheet iron was 
being lowered. ‘The result which followed is beyond descrip- 
tion. Where the fault nobody can tell, for the same 


la 
lowering screws as were tind have frequently had their powers 
tested before; only a short time ago, indeed, they were em- 
ployed in lifting and lowering a gasometer in Dundee which 
weighed 20 tons. 








The Geological Survey of Scotland.—This great work, first 
commenced under the personal superintendence of Prefessor 
Ramsay, is now making considerable progress in the hands of 
Mr. Archibald Geikie, the present local director of the survey. 
Mr. Geikie has just been lecturing upon this subject to the 
Philosophical Society of Greenock, and has stated some inter- 
esting facts about it, especially interesting to the great coal and 
iron masters of this country and several others embraced in the 
Scottish coalfield. The counties of Fife and Kinross are finished ; 
Lanarkshire and Peebleshire were beeun in 1862, and the latter 
is completed ; but until now the geological maps have not been 
a le, owing to the backward state of the Ordnance Survey 
the maps of which are used as the basis for the records of the 
geological surveyors. Ground was broken in the southern part 
of Ayrshire inthe autumn of 1863. Nearly the whole of that 
county is now finished, and the survey is moving northwards 
iito Hastrowshire, and eastwards into Lanarkshire. As all the 
6in. Ordnance maps of the south of Scotland are now published, 
it is anticipated that no further impediment will arrest the pro- 
7 of the Geological Survey through the great coal-fields of 

cotland. 


iNew Rotary Engine.—The oft-attempted problem of the 
rotary engine has been again essayed with encouraging success 
by Mr. Justice, of Dundee, an engine of that type having been 
put by him for Messrs. Low and Duff, engineers there. It 
works up to 12 horse power, and occupies a space of only 4 ft. by 
2 ft. 6 in., and the saving of coals as compared with the beam 
engine formerly at work upon the premises amounts to 2 ewt. 
per diem. As to first cost, we are given to understand that a 
5 horse power engine of this description, with steel shafts and 
gun metal bearings, does not exceed 40/. The engine has given 
the most complete satisfaction to its owners. Professor Mac- 
quorn Rankine, we understand, while in Dundee iately expressed 
very great satisfaction with Mr. Justice’s engine, and Mr 
Justice is by special request to explain his invention at the 
meeting of the Institution of Engineers in Scotland, at Glasgow 
which takes place in a week or two. 


Tron-founding Trade.—The firms in Glasgow and neighbour- 
hood who follow this branch of industry are generally complain- 
ing, and with justice, of the stagnation of their trade. We are 
glad, however, to state that certain branches, such as pipe- 
making—a trade almost entire concentrated in Glasgow, as wit- 
ness the Messrs. Edington, Messrs. D, Y. Stewart and Co., &c. 
&c.—all the heavier kinds of castings required for building pur- 
poses, and plumbers’ and sanitary castings, continue well em- 

loyed. The state of the exchequer of the Operative Moulders’ 
i may be taken as an index of the state of matters. Nine 
montlis ago it had funds in hand amounting to 12,0002. but so 
great has been the drain that that sum has been reduced to 
30000. at the present moment, the society having been paying 
2001. a week as aliment to its members out of work. The work- 
men employed in the shops which supplied the heavy marine- 
engine castings have been the chief sufferers. At present 700 
members are drawing a weekly subsistance money from the 
union, and emigration schemes are being carried through by the 
officials of the society in order to relieve the labour market, 
twenty-five single and forty-two married, with their families, 
having been sent to America and Australia, and arrangements 
are being made for the departure of other fourteen. 


Northern Lights Commission—This Board—the Scotch 
Trinity House—have resolved on further extension of the light- 
ing of the coast. On the west they have determined to erect a 
lighthouse on Dune Point, in the island of Islay, for the pur- 
pose of guiding fishing and storm-bound Atlantic vessels to the 
anchorage of Lochindaul. This has already received the 
necessary concurrence of the Board of Trade, and will be at once 
proceeded with. On the east coast they have resolved on a new 
lighthouse at Scurdy Ness, at the south side of the entrance to 
the harbour of Montrose, the two guiding lights on the north 
side of the entrance being of use only for vessels actually enter- 
ing Montrose, and useless for general coast lights. 








Enotneertnec Works 1n Iraiy.—The works of the Foggia 
line and the port of Brindisi have been lately inspected by the 
Italian Minister of Public Works. A considerable portion of 
the Foggia line, it is said, might be opened in December, but 
obstacles are feared. At Brindisi it has at length been deter- 
mined to form a dry dock, of the length of 120 metres, The 
estimated expense is 2,500,000 lire; the works are to be thrown 
open to competition, and offers are to be made under the obli- 
gation of constructing the basin sufficiently large to receive 
vessels of 2000 tons. 

Tue Sr. Pererssore and Moscow Ratiway.—It,is 
stated that Mr. Winans, the eminent American contractor at 
St. Petersburg, has proposed to buy the Moscow Railway, so 
long in the market, and recently offered to the Russo-French 
Railway Company by the Government. He is willing to pay 
25,000,000 roubles within a year, besides undertaking to 
amortise a former loan. As some of his London partners are 
likely to object to the transaction, Count Strogonoff has left 
for England to smooth matters, if he can, on behalf of the Go- 
vernment. 

Lonpon Water Supriy.—Great interest exists as to the 

robable nature of the report which is to be issued by her 
Pajesty's commission, of which the Duke of Richmond is 
chairman, and Sir John Thwaites, Sir B. Phillips, and Mr 
Harrison are members. ‘hose interested in the existing water 
companies, it is said, have received an intimation that the com- 
mission will report in favour of the Thames source for the 
future supply of London; but if this is really so, why cannot 
the purport of the report be communicated to the authorities, 


so that it may be known that no distant sourée will be recom- 
mended, and therefore that the question be considered as 
practically settled? ‘The evidence of the first engineers 


of the day, it is believed, was obtained upon the subject, among 
whom, it may be mentioned, Messrs. Hawksley, Beardmore 
Fulton, Mylne, Bateman, Bazalgette, and others. A majority 
of these engineers, itis believed, recommended a more distant, 
a purer, and a softer source than the present, but the influence 
of the existing water companies, it is said, is such that there is 
but little chance of any such measure being carried out. 
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ENGINES OF THE FRENCH STEAMSHIP 





“CERBERE.” 


CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., ENGINEERS, CREUSOT, 
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Ws give, above and on page 390, engravings of a pair of 
screw engines, of 630 horse power nominal, constructed by 
Messrs. Schneider and Co., of Creusot, for the Cerbére. Our 
illustrations show the construction of these engines so clearly 
that it will be unnecessary that we should enter into any 
minute description of them. They are of the return connect- 
ing-rod class, and, according to measurements by scale from 
the excellent tracings with which we have been furnished by 
Messrs. Schneider, the cylinders are 47} in. (1.2 métres) in 
diameter, with a stroke of 2 ft. 34 in. (0.7 métre). The 
cylinders and cylinder-covers are steam-jacketted, and, as will 
be seen by the section, Fig. 3, the steam used by the engines 
is led round the cylinders on its way from the boiler to the 
valve-chests. The steam ports are 2 ft. 54 in. long by 
64 in. wide, and the valves are plain cast-iron slide- 
valves, not fitted with any arrangement for relieving them 
from the pressure on their backs. As the valves are not 
double ported, they have to have a somewhat long travel 
to give the necessary amount of opening. The air-pumps, 
which are double-acting, are 14} in. in diameter, and the air- 
pump rods are coupled to brackets on two of the four piston- 
rods. The shape of the condenser and the arrangements of 
the air-pump valves will be seen from the half-transverse 
section, Fig.4, and this figure also shows the manner in 
which the crossheads and their guides are constructed. The 
arrangement of the valve-motion, hand-gear, and other 
details is so clearly shown in the drawings, that it will be 
unnecessary that we should say more about them here. 








Tue Tuames Coyservancy.—An Act was passed in the 
recent session for extending to the Thames between Staines and 
the metropolis the provisions of the Thames Navigation Act, 
1866, relating to the prevention of the pollution of the river and 
for otherwise extending and amending the Thames Conservancy 
and Navigation Acts. By the Act of 1866 the conservators 
were to apply to Parliament to enable them to prevent the flow 
or passage of sewage, or other offensive or injurious matter, and 
to preserve and purify the waters of the river. The provisions 
are now extended from Staines to the metropolis against pollu- 
tion, and the conservators are empowered to preserve the flow 
and purity of water down to the western boundary of the 
metropolis, The conservators may dredge and remove shoals, 
&c., in the bed of the Thames, and deepen or otherwise improve 
the same. Other persons, under a penalty of 20/., are pro- 
hibited from dredging. 
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RAMSBOTTOM’S TRAVERSERS. 

Ir not unfrequently happens that a departure train is 
delayed from a necessity arising for adding to it extra car- 
riages, an operation which, if these carriages have to be 
transferred from another line of rails by ordinary turntables 
or traversers, involves a considerable expenditure of time. 
To avoid this delay, and enable a series of carriages to be 
rapidly transferred from one line to another, Mr. John Rams- 
bottom, of Crewe, has designed and recently patented the 
+ of which we give engravings on the next page. 

n these illustrations, Figs. 1, 2, and 3 show respectively a 
longitudinal section, a plan, and a transverse section of one 
form of traverser constructed on Mr. Ramsbottom’s plans. In 
Fig. 2, aa represent the ends of the rails of three lines of the 
permanent way to which the traverser is applied; 56 are six 
pairs of rails secured to the links of the endless chains, ¢c, 
which pass around the toothed drums, dd‘. It is evident 
that by reducing or increasing the length of the chains, ¢ ¢, 
and the number of pairs of rails, 5 5, the machinery may be 
adapted to any number of lines of rails. The links to which 
the rails, 5, are attached are expanded laterally to admit the 
connecting bolts, and the projecting ends of the joint-pins of 
the chains take into the toothed drums, dd', the latter of 
which is turned round in the required direction by the shaft, 
e, and bevel-pinion, e', gearing into the wheel, d?, on the axle 
of the drum, d'. The shaft, e, may be driven by hand, steam, 
or hydraulic power, and when hydraulic power is used the 
high-pressure water required may be taken from the town’s 
mains, or it may be pumped by hand or power into a tank 
— sufficiently above the level of the rails to give the 
desired pressure, or the water may be stored in an accumu- 
lator consisting of a cylinder fitted or provided with a loaded 
ram or piston, or the power may be accumulated by raising a 
weight, the descent of which would give the power necessa 
for performing the work with sufficient rapidity, as will be 
described hereafter in reference to Fig. 6. When the carriage 
to be moved has been brought on to one pair of the rails, 5, 
the endless chains, ¢, are put in motion, and the carriage is 
thus moved laterally until the rails, 5, on which it is sup- 
ported arrive in line with the rails of the permanent way on 
which the carriage is required; the machine is then stopped 
until the carriage that has been moved has been run on to the 
permanent way, and during the same time another carriage 


may be run on to the rails, }, fixed to another part of the 
endless chains, c, the rails being secured in their proper places 
by suitable stops when necessary. 

















In Fig. 3 is shown one moce of securing the rails. In this 
figure, x is a cross-shaft to which is fixed the handle, x', and 
the forked arm, x, the handle is brought into a convenient 
position for being shifted by the attendant who applies the 
moving power, and when the rails are near their proper places 
the attendant lets go the handle to allow the forked arm to 
clip one of the rails. The rails, 5, slide either on transverse 
beams, f, supported by girders, g, as shown on the right-hand 
side of Figs. 1, 2, and 3, or on baulks of teak or other hard 
wood, h, as shown to the left-hand side of the figures, and the 
lower parts of the endless chains are held up by the flooring 
to prevent them from hanging loose. To protect the trans- 
verse slides from dirt, and to afford facilities to the workmen 
when moving carriages or wagons upon the traversing rails, 
planks or boards may be placed parallel to the rails and at- 
tached to the links of the chain, as shown on the right-hand 
side of Figs. 1 and 2. 

In Figs. 4 and 5 is shown a modification in the construc- 
tion of the chains, c, above referred to; in these views the 
pins forming the joints of the links are made long enough to 
support the anti-friction rollers, c', which take into the teeth 
of the drums, d and d’, and which run upon guide rails 
placed between the two drums, so as to reduce the friction 
on the chains. 


Fig. 6 represents an arrangement of gearing for raising a 
weight, the descent of which would produce the force neces- 
sary for moving the chains, c, and traversing the carriage or 
wagon from one line of rails to another with the requisite 
rapidity. In this view, i is the weight working up and down 
in a pit or against the side of a building or otherwise ; this 
weight is suspended to the chain or cord, i*, one end of which 
is secured to the chain-barrel, i, and the other to any fixed 
point. The chain-barrel is turned round by the winch, Jj, 
driven by hand or other power, and the pinion, j*, gears into 
the wheel, k, to which is connected the pinion, k*, gearing 
into the wheel, i*. To the axle of the chain-barrel, i’, is 
fixed the bevel wheel, i*, gearing alternately in the wheels, e’, 
which are connected to the shaft, e (corresponding to the 
shaft e in Figs. 2 and 3), by a key and groove. When the 
weight, i, is being raised both the wheels, e*, are moved into 
a central position and out of gear with the wheel, é*, and as 
soon as the weight has been raised to the proper height it is 
held up by an ordinary retaining catch. en the motion 
is required either one or other of the wheels, e*, is brought 
into gear with i*, according to the direction of motion re- 
quised to he given to the shaft, e; the retaining catch is then 
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TRAVERSER FOR RAILWAY CARRIAGES AND WAGONS. 


DESIGNED BY MR. JOHN RAMSBOTTOM, LONDON AND NORTH-WESTERN RAILWAY, CREWE. 
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\Vifted, and the weight is allowed to descend by its own 
gravity, but the velocity of its descent can be regulated by 
applying the brake, k?, to the wheel, k, if requisite. The 
above is only given as an illustration of a convenient mode 
of lifting and lowering the weight, but the machinery for 
effecting the same result may be varied considerably. ‘ 
por de form of traverser is shown by Figs. 7 and 8, Fig. 
7 being a sectional elevation, and Fig. 8 a plan, of a trayers- 
ing frame suitable for four lines of rails. In these views, 
the traversing frame, /, is made with five lines of rails, b, and 
is adapted for traversing a carriage from one line of rails to 
the eons line; the frame, J, is supported on wheels, 7+, 
running upon the rails, g, and the piston-rod, n, has a piston 
working in the cylinder, 0, placed under the platform. The 
rails, 65, are fixed to the cross beams of the traversing 
frame. When this traversing apparatus is at work, a car- 
riage or wagon can be moved from one line of rails, a, to the 
adjacent line by admitting water under pressure to the 
inder, 0, but by increasing the length of the stroke and 
the relative number of a 4 in the traversing frame, the 
carriages may be moved to the second and third line of rails, 





or further if required. When the traversing frame is applied 
to several lines of rails, it is proposed to provide handles at 
various points near the frame to control conveniently the 
moving force by which it is worked, whether it be steam, 
water, or other power, and retaining catches of the ordinary 
construction may be applied to one or more of the rails to 
hold the traversing frame in its proper position when moved 
It will be observed that in. all cases when the traversing of 
the carriage has been effected, the roads remain intact and 
safe for traffic. 








Potice Station TELEGRAPHS.—Sir Richard Mayne, C.B., 
has at length determined on having all the principal police- 
stations in the metropolis conne with the chief office in 
Whitehall by means of the telegraph. ‘The connexion of most 
of the stations was completed last week. In addition, an in- 
dependent line of wires has been made between the chief office, 
and the principal station of the Fire Brigade in Watling-street, 
in order that the authorities may be immediately communicated 
with on the outbreak of any fire that might require the presence 
of an extra body of the'police. 
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Trstinc THE SouNDNEss oF Foretncs BY EL Kcrric 
Currents.—Experiments were carried out at Chatham Dock- 
yard on Thursday and Friday last week, under the superinten- 
dence of Mr. S. M. Saxby, in the presence of the officials of the 
establishment, for the purpose of testing the qualities of the 
various descriptions of armour-plating and angle and other sorts 
of iron sent into the establishment, by means of galvanigm and 
magnetic currents, on the recommendation of Professor Airey, 
the Astronomer Royal. The importance of obtaining more re- 
liable and accurate tests for the various qualities of iron than 
those hitherto in use has long been felt by the officials employed 
in this particular duty. Hitherto there has been no test for the 
condition of a forging beyond mere visual examination, and 
hence a mass of iron may contain damaging internal flaws which 
altogether escape detection. Mr. Saxby, however, the inventor 
of the new principle of testing iron, professes to be able infallibly 
to discover the least flaw in any description of iron by electrical 
agency. The experiments have been made on some of the 
thickest and largest of the armour plates at the dockyard, when, 
by means of the magnetic current, the exact quality of the iron 
was, it is stated, ascertained. Experiments have also been made 
—_ a bar ot iron into which a plug of steel had been welded, 
when the results were considered perfectly satisfactory. A 
40-pounder Armstrong gun was also tested by Mr. Saxby, who 
in a few seconds discovered a defect in the welding of the coil, 
although invisible to the eye, but afterwards proved to exist. 
Further trials have been made on large guns and rifle barrels, 
with equally satisfactory results, and the experiments will be 
continued this week. 

Tue Bririsu Assocration.—A meeting ot the local invi- 
tation committees of Exeter and Plymouth for securing the 
visit of the British Assoziation to one of those places in 1869 
was held on Thursday, to consider what steps should be taken 
to end the present rivalry. After much discussion it was de- 
cided to refer the question to the Jast three Presidents of the 
British Association—Professor Philips, Mr. Grove, and the Duke 
ee say which town should retire and help the 
other. 

TurkisH Forests AnD Mines.—The Turkish Government 
is trying at last to turn to account its forests and mines, but 
the difficulty which frightens away every one is the want of 
means of communication in the interior. The concessionaires 
don’t care to lay out the large sums which the removal of this 
evil would require, and the Government of course cannot do it. 
So, in spite of the great mineral wealth of the country, no one 
will take the mines. One forest district in Bosnia has been, 
however, sold, and is expected to yield 20,0007. 
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ON THE STRENGTH OF STEEL CONTAINING 
DIFFERENT PROPORTIONS OF CARBON. 


Tux following paper, by Mr. Thomas E. Vickers, of 
Sheffield, was read during the meeting of the Institu- 
tion of Mechanical Engineers at that place in 1861, 
but, notwithstanding the time which has since elapsed, 
the importance of the facts contained in it has led us 
to reprint it in connexion with the account of the River 
Don Steel Works which appears on another page of 
the present number. e 


Three most important materials of British manufacture— 
wrought iron, steel, and cast iron—are combinations of iron | 
with a smaller or larger amount of carbon. Wrought iron con- | 
tains from about } to 4 per cent. of carbon, cast steel about 2 to 
2 per cent., and cast tron from 2} to7 per cent. The great 
variety of opinions that have been expressed respecting the 
strength of steel when containing different proportions of carbon 
led the writer to make a number of tests upon this point, the 
results of which are given in the present paper with the conclu- 
sions derived from them. 

The degree of ecarbonisution in the several varieties of steel 
tested in the experiments ranged from about } “se cent. of 
carbon to 14 per cent.; the softest or least carbomised steel con- 
taining } per cent. of carbon was called No, 2, end the hardest 
or most highly carbonised containing 14 per cent. of carbon No. 
20, the intermediate numbers representing intermediate degrees 
of carbonisation. The tests to which the steel was subjected 
consisted in ascertaining its tensile strength, by means of bars of 
the steel broken by direct tension; and also its transverse 
strength, by means of axles made of the steel which were broken 
by the blows of a heavy ram. 

Tensile Strength.—The tensile strength of the several varieties 
of steel was tested by a simple lever machine shown, in which 
the leverage is 220 in. to 11in., or 20 to 1, 80 that each cwt. 
added in the scale at the long end of the lever produces a ten- 
sion of 1 ton on the test bar at the other end of the lever. The 
test bars are 214 in. long, with 14in. of their length turned 
down to a uniform diameter of 1 in. For facility of fixing the 
bars in the testing-machine and removing them when broken, 
the ends are made wedge-shaped, and the lower end is held in 
a conical socket in the holding-down block, into which it is 
inserted through a longitudinal slot; the bar is then turned half 
round, and the upper end slipped into the wedge-shaped holder 
at top, whereby the bar is securely held during the testing. In 
the following Table I give the results of the trials, showing the 
breaking strain reduced to tons per square inch, together with 
the amount of elongation produced in the bars: 














TABLE I. 
Tensile strength of Steel containing Different Proportions of 
Carbon. 
Description —— of | Breaking —_ Elongation. 
of Steel. (approxiinate)* per square inc 7 
| percent. | tons. in. 
No. 2 | 0.33 ; 30.4 1.37 
No. 4 0.43 34.0 1.57 
No 5 | 0.48 87.5 1.25 
No 6 | 0.53 42.5 1.12 
No. 7 0.58 41.5¢ 0.81 
No 8 0.63 45.0 } 1,00 
No. 10 | 0.74 45.5 0.69 
No. 12 | 0.84 55.0 1.12 
No. 16 | 1,00 60.0 1.00 
No. 20 1.25 69.0 0.62 


The elongation was measured after each addition of load in | 
the scale at the long end of the lever, and that given in the | 
table is the final amount of elongation, previous to adding the | 
last cwt. in the scale which caused the fendinen. 

The Table shows that the tensile strength of the steel is in- | 
creased by the addition of carbon,until it is combined with about | 
1} per cent. of carbon, when it sustains about 69 tons per | 
square inch, But beyond this degree of carbonisation the steel | 
becomes gradually weaker, until it reaches the form of cast iron, | 
which sustains a tensile strain of only about 6 or 6} tons per | 
square inch. When the test bar is turned down at one point 
only, instead of through a considerable length, the result ob- 
tained has been found to be different; for a bar of steel turned 
down to jin, diameter at one point on'y, did not break till the 
strain reached 794 tons per square inch, whereas a bar of the 
same steel turned down to 1 in. diameter for 14 in. of its length 
broke with a tension of 60 tons per square inch, 

Transverse Strength.—For testing, the transverse strength 
of the several varieties of steel, axles were made of the steel in 
the various degrees of carbonisation, which were subjected to 
the blows of a heavy ram until broken. The axles were all 
turned to 3.94 inches diameter at the centre, and 4.25 inches at 
the ends, and were supported on bearings 3 ft. apart; they were 
reversed at intervals when considerably bent by the blows of 
the ram. The ram weighed 1547 \b., or nea:ly 14 ewt., and was 
dropped on the centre of the axle from a height commencing at 
1 foot, and increasing at each successive blow up to 36 ft. fall, 
unless the axle was broken at a previous blow. 

Table II. gives the detail of the experiment on an axle of No. 
4 steel, containing about ,*; per cent. of carbon; showing that it 
stood five blows of the ram falling from 36 ft. height before 
breaking, after twelve blows from the lower heights of fall, and 
the sum of all the deflexions produced by the blows amounted to 
56 in. 


* The intermediate figures in this colamn, from No. 4 to 
No. 15 inclusive, are merely approximate, being interpolated in 
ion to the numbers of the steel. } 
¢ There was a flaw in this test bar, which will account for 
4ts breaking at a lower strain than the preceding number. 





Taste II. 


Detail of Experiment on Transverse Strength of Axle made 
of No, 4 Steel. 




















Deflection. 
No. of | Height of 
Blow. Fall. | 
Before Blow. After Blow. —" 
feet. inches. inches. inches, 

1 1 — 0.08 ~ 0.19 0.19 
2 2 ~ 0.19 ~ 0.53 0.34 
8 38 ~ 0.53 ~ 112 0.59 
4 4 o~ 13 — 0,00 1,12 
5 5 — 0.00 ~ 1,19 1.19 
6 7} ~ 1.19 ~ 2.19 1.00 
7 10 om 2.19 — 0.00 2.19 
s 12} — 0.00 we B10 2.19 
9 15 ~ 219 wy 0.75 2.94 
10 20 — 0.75 ~ 3.00 3.75 
11 25 -~ 8,00 ~ 1.50 4.50 
12 30 co 1.50 ~ 3.81 5.31 
13 36 ~ 3.81 w 2.37 6.19 
14 36 cow 2.37 w 3.75 6.12 
5 36 -— 3.75 ~ 2.31 6.06 
16 36 —~ 2.3 ~— 8.88 6.19 
17 36 3,88 ~ 2.25 6.13 
18 36 —™ 2.25 broken. 








Sum of Deflections ... 56.00 





Table LI. gives the general results of the series of experiments 
made in a similar manner tothe above, with axles of the several 
varieties of steel; showing the total number of blows required 
to break each axle, the number that it sustained with 36 ft. fall 
of the ram before breaking, and the sum of all the deflections 
produced. ‘Three wrought-iron axles were also tried in the same 
way, one of the best faggoted axles that could be procured, and 
two scrap-iron axles. 

Taste III. 
Transverse Strength of Axles made of Steel containing 
different proportions of Carbon. 




















my gern NT TY 

2 3 | Total |Height}| 55% 
M aterial of ets | Num-jof Fall) ‘S-g"S —_ of 
Axle. SO 4 |ber of jin last} 5.2". tic _ 
| = & |Blows.| Blow. | G25 wae 

| ee | | Bae 

~~ |ma* 

per cent. feet. inches. 
Steel No. 2 0.33 17 | 36 | 4 58.81 
" 4 0.43 18 | 36 | 54 56.00 
pe 5 0.48 18 | 36 5 53.56 
nA 6 0.53 15 | 36 2 35.06 
= 7 0.58 | 16 | 36 3 38.81 
si Ss 0.63 18 | 36 5 46.00 
oo uy ae 0.74 | 16 86 | 8 40.31 
» 12 | 084 | 10 | 20 | 0 8.56 
oes | 100 | 8 | 2 0 1.31 
ret | 1.25 | 10 | 2 | 0 6.94 
Best wrogt.iror.| ... | 18¢ | 36 0 31.19 
Serap iron .,. a a 5 0 2.00 
Scrapiron ... one 5t | 5 0 8.69 





From these experiments it appears that, for bearing sudden 
and heavy blows, without regard to rigidity, the metal cannot 
contain too little carbon, provided it be pure and there be per- 
fect cohesion of the particles. ‘These qualities, however, cannot 
exist to the required degree in wrought-iron or puddled steel, as 
shown by the experiment with the wrought-iron axle in the above 
table; and are to be found only in cast steel, which must con- 
tain at least enough carbon to render it sufficiently fluid in 
melting. The steel-melting process alone can effectually rid the 
metal of the impurities that were contained in the iron from 
which it is made. 

There is nothing more deleterious to iron or steel than over- 
heating or too many heatings, and the writer believes that all 
welding affects the quality of the metal more or less injuriously. 
Cast steel has the great advantage of being less liable than 
any other metal in general use to become crystallised by vibra- 
tion. It has already a natural crystal, and the result of the 
writer’s experience is thatits crystal can be changed into a weak 
form only by being overheated. Cast steel and Swedish wrought 
iron have been placed where they were subjected equally to con- 
tidual blows, concussions, and vibrations; and the cast steel was 
found to stand for a long period without change of crystal, 
where the Swedish iron broke very soon, showing great changes 
in its form of crystallisation. 

For most mechanical purposes the best material in practice is 
one that combines the power of resisting « tolerably high tensile 
as well as transverse strain; one that will bear a tension of 
about 45 to 50 tons per square inch will generally be quite strong 
enough, and will be below the point at which brittleness from 
too great rigidity begins. ‘The following Table IV. gives a com- 
parison of the preceding Tables I. and IILI., and shows that such 
a material is found in the steel Nos. 8 to 10, containing about 

to? per cent. of carbon. There are, of course, purposes 
where a specially ductile or specially rigid material should be 
employed, but the latter should be used only in cases where it is 
not liable to be subjected to sudden concussions. 


* The intermediate figures in this column, from No 4 to No. 
15 inclusive, are merely approximate, being interpolated in pro- 
portion to the numbers of the steel. 

+ Cracks began to show at the tenth blow, with 20 ft. height 
of full, and increased at each subsequent blow. 

J} Two large cracks opened at the fifth blow, therefore it was 
considered practically broken. 





TasBie LV. 


Transverse and Tensile Strength of Steel containing different 
proportions of Carbon. 




















Transverse. Tensile. 

«4: | Proportion : 

Dereon of Caron | gum ot | Sethe SE | onc 
(approx.) Detlections. | square Elongation. 

inch. 
per cent. inches. tons. inches. 
No. 2 0.33 58.81 80.4 1.37 
No 4 0.43 56.00 34.0 1.87 
No. 5 0.48 53.56 87.5 1,25 
No. 6 0.53 35.06 42.5 1.12 
No. 7 0.58 BR.8L 41.5 0.81 
No. 8 0.63 46.00 45.0 1.00 
No. 10 0.74 40.31 45.5 0.69 
No. 12 0.84 8.56 55.0 1.12 
No, 15 | ~~ = 1.00 4.31 60.0 1.00 
No.20 | 1.25 6.94 69.0 0.62 











The superior strength of cast steel cannot be better ill=strated 
than by stating that castings of steel, without hammering, 
rolling, or other means of mechanical compression, show a very 
high degree of strengtM#and tenacity, far above that of castings 
of any other metal in practical use. Advantage is taken of this 
property to make bells of cast steel, one-third lighter than 
bronze bells of the same diameter; and these lighter steel bells 
still bear double the breaking strain of the bronze ones. An- 
other feature in the superior strength of castings in steel is that 
they are not so liable as other metals to break when subjected 
to concussions during intense frost, as proved by the fact that 
the cast-steel bells have been rung without the least injury in 
kussia and in Canada, when the thermometer ranged lower than 
20° below zero, Fahr.; while the heavier and thicker bronze 
bells could not be rung in the same temperature without cracking. 


The same properties have also led to the manufacture of cast- 
steel disc wheels with tyres in one sulid body, for railway car- 
riages and engines. One of these disc wheels was tested in 
the followiug manner. The wheel was put upon an 
axle fixed firmly in bearings at each end, and the ball, 
weighing 830 lb., or nearly 74 cwt., suspended by an iron rod 24 ft. 
long, as shown in the drawing, was drawn back and let fall so as 
to strike the wheel cn the outside of the rim or tyre. ‘The wheel was 
struck nine vu lows, increasing from 1 ft. to 14 ft. in vertical height 
or fall, after which the axle was so much bent that the ball could 
not strike the wheel. The axle was then straightened by striking 
the wheel on the opposite side, and was propped up to prevent 
bending ugain ; and two more blows were struck from the height 
of 15 ft. and 16 ft., without causing any damage to the wheel. 

The results of all the experiments that have been described show 
that cast steel, which even to the present time is considered by 
many a brittle material, fit only for a cutting instrument, is in 
fact a metal having,not only all the good and desirable properties 
of wrought iron in a higher degree, but at the same time freedom 
from most of the objectionable properties of the latter, and ad- 
mitting of being employed for every mechanical purpose where 
great ductility, tenacity, and transverse strength are required. 

In reference to the specific gravity of steel as affected by the 
proportion of carbon it contains, chemists and scientific writers 
have generally given the specific gravity of steel as about 7.850, 
and of wrought iron about 7.650, that of water being 1; 
which leads to the inference that the addition of carbon to iron 
has the effect of increasing its density, and such is the gencral 
Opinion at present. The contrary, however, has been found by 
the writer to be the fact, namely, that pure iron decreases in 
density the more carbon there is combined with it. ‘The low 
specific gravity of wrought iron above stated must therefore 
have been obtained from common English merchant iron, a 
piece of which gave a specific gravity of 7.644, which very 
nearly agrees with that above mentioned; and must be owing to 
the impurities contained in the iron. ‘The specitic gravity of 
one of the purest and softest Swedish irons is 7.894; and that 
of the iron from which the steel was made for all the experiments 
that have been described above is about 7.860. ‘Table V. gives 
the specific gravities us ascertained by experiment of the suc- 
cessive gradations of steel, from No. 2 containing about } per 
cent. of carbon up to No. 20 containing about 14 per cent., the 
results having been all obtained with pieces of metal of con- 
siderable size, varying from 2§ to 4} oz. in weight. 


TABLE V. 


Specifie Gravity of Steel containing different proportions 
of Carbon. 

















Proportions otf a aR 
Description of Steel. Carbon a os 
ae ravity. 
(approximate). 
PS lige per cent. 
Swedish iron, pure and soft... ove 7.894 
Iron trom which the steel at 7 ae 
ose 7.860 
TAGE... coe cee cee one 

Steel No. 2 0.33 7.871 
No 4 0.42 7.867 

No. 5 0.48 7.850 
No. 6 0.53 7.855 

No. 7 0.58 7.852 

No. 8 0.63 7.848 

No. 10 0.74 7.847 
No. 12 0.84 7.840 

No. 15 1.00 7.836 

No. 20 1.25 7.823 

ae > sy for melting pur- 7 7,824 
Cast iron, mean of best authorities 24 to7 7.204 











* The intermediate figures in this column, from No. 4 to 
No. 15 inclusive, are merely Pome ete being interpolated in 
proportion to the numbers of the steel. 
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The specific gravities of the steel No. 2 and No. 4 are here seen 
to be greater than that of the original iron, but this may be 
attributed to the iron being freed from impurities in the melting. 
The conclusion, therefore, derived from the above figures is that 
every successive addition of carbon to pure iron renders the 
metal less dense, or diminishes its specific gravity. 


ENGINEERING SCHOOE orn UNIVERSITY 
‘ OF GLASGO a 


. To THE Eprror Of ENGINEERING. 

Sir,—The article on ‘the aliovée-mentioned subject in your 
paper of the 18th is written in friendly'spirit, which must be 
gratifying to the members of this’ university; and it contains 
suggestions of much value, espetially of /thé*subject of descrip- 
tive geometry; but some of the arkeein’ iv!aye obviously 
based on imperfect information’as to matters-ofifatt:) You have 
apparently been led to believe that thé majority’6f the students 
of engineering science in this ‘university neglect'to’avail them- 
selves of the instruction provided for them in natural philo- 
sophy, chemistry, and geology} that they come imperfectly pre- 
pared in mathematics, and they consequently fail¢o understand 
or to profit by the instruction given to them inthe’ application 
of science to engineering. Such was the fact many years ago; 
but it is not so now. No student is allowedtebetome a candi- 
date for a “ certificate of proficiency in’ itig science” un- 
less he goes through a course of study in mathematics, natural 
philosophy, chemistry, and geology, prescribed by regulations 
which are printed in the Glasgow University Calendar. No 
student obtains such a certificate unless he goes through a satis- 
factory examination in these subjects, and also gives proofs of 
his skill in drawing. 1t is open to a student who does not intend 
to qualify himself for a certificate of proficiency in engineering 
science to attend as many or as few cottrses of lectures as he 

leases ; but a very small proportion of students belong to this 
ast-mentioned class, probably not one-fifth of the whole. As 
regards the extent to which the-students understand and profit 
by the instruction given tomthem)I may state that it is put to 
the test by oral examination, and by_the'issue of questions in 
writing at intervals of a week or ten days during the spring; that 
the value of the answers to the written questions is estimated by 
means of marks; and that, representing absolute accuracy and 
completeness by 1000, the mean value per. student of the an- 
swers given by the whole of the students ,examined last session 
was 875. 





I am, Sir, your obedient Servant, 


October 22, 1867. W. J. Macquorn Ranke. 








DIRECT COMMUNICATION BETWEEN THE 
METROPOLIS AND SOUTH WALES. 
To THE Eprror OF ENGINEERING. 

Str,—I think that at the present time there can be no dis- 
puting the observations in one of your recent leading articles, 
that the necessity of a direct communication with the South 
Wales coal-fields is becoming almost daily more, apparent ; and 
it is in furtherance of meeting such a necessity 'that I venture 
to offer the following remarks, being, as | am, tolerably well ac- 
quainted with the localities in and through which I ‘believe a 
better means of reaching South Wales may be opeped up, than 
that at present existing. bsg 

It appears that inasmuch as the \Great Western and South 
Wales Railways are both broad gauge, that the maintenance of 
such a gauge for the purpose in view is must desirable, as 1 will 
hereafter endeavour to show. 

If it be possible, and I doubt it not, that a connecting link can 
be formed between the South Wales line from a point very low 
down the Severn and, say, Wootten Bassett on the Great 
Western line, avoiding thereby the circuitous route vié. Bristol, 
and the Bristol and South Wales Union line and ferry, the de- 
sired direct communication may be attained, allowing that it is 
far preferable to make use of existing lines at a comparative 
small cost, than to construct entire mew lines at a very great 
and evidently unnecessary cost. he's 

I have carefully considered the matter,.and would suggest the 
construction of a Joop line (whieh IL will hereafter term the 
“South Wales Joop”) from Wootteit’ Bassett, on the Great 
Western Railway, passing,'t or near to Malmesbury, 
Great Shirston, Chipping Sodbur¥ (crossing the Midland below 
Yate), and Frampton Cotterell, to Patchway, on the Bristol 
and South Wales Union line, a distanee, by my plans, of about 
31 miles; the Bristol and South Wales Union line then could be 
used as far as Pilning, from which place the Severn tunnel line, 
proposed by Mr. C. Richardson some three years since, would 
form a junction with the South Wales line at Rogiet. By these 
means there would be a direct through communication between 
London and South Wales without any break, and by broad 
gauge. ‘The following is a comparison of the distances by 
present route with the one I suggest: 

South Wales loop line. 


London to Wootton Bassett ove eve 84 miles 
Wootton Bassett to Patchway... oe: OB op 
- Patchway to Pilning ove Dak 
Pilning to Rogiet ove eve ose 


Total ee 125 miles 
By Great Western Railway vid Gloucester. 
London to Rogiet ies ove «. 149 miles 
By Great Western Railway vid Bristol. 
London to Bristol «ee ooo 
Bristol to Rogiet by Bristol and South 
Wales Union line and ferry 


118 miles 
17} ” 
Total « 1354 miles, 
giving in favour of the ‘*South Wales loop” by first route 24 
iniles, and by the second 10 miles. , 

The distances from Rogiet downwards I need not consider, as 
they, of course, remain unaltered. I take Rogiet as a starting 
point. ; 

A double line of rails might be laid to Patchway, and from 
there to Rogiet, about 10 miles; a single line (at least for a few 
years) might be easily worked without offering any impediment 
to the traffic, thus avoiding for a time the increasing ot the cost 





where the works are heaviest, though I must own such a policy 
is not in reality wise. 

The gradients, with two exception, would not be very severe, 
those in and out of the tunnel 1 in 100, and the over bank and 
tunnel, on the Bristol and South Wales Union line (already 
constructed), 1 in 70 or thereabouts. Between Patchway and 
Wootton Bassett I apprehend no greater difficulty than one 
short tunnel, and the gradients would be moderate, . . 

= aa tunnel, and heavy inclines above it, would be entirely 
avoided. 

I estimate that the cost of the whole works, loop line and 
tunnel, with and including seven stations, junctions, and 
telegraph would not exceed 1,600,000/, being an ‘average 
throughout of 42,0002 per mile. 

I will uow refer to a line, the ‘‘Great Western and South 
Wales Direct,” already proposed, and which is to commence 
from Wootton Bassett, passing through the country llel to 
the “South Wales loop,” but higher up, vid Tytherington, 
Wickwar, Thornbury, to above Aust Old Passage, crossing the 
Severn, and joining the South Wales above Chepstow’ bridge. 
It is not my intention to speak ill of this scheme, but simply to 
take it upon its merits in comparison with my proposed line; 
and first as to distances, 

“Great Western Direct.” 
London to Rogiet. Rogiet to Bristol. 
miles. miles, 
London tu Wootton Bassett 84 we 8 
Wootton Basset toChepstow 35 12 
Chepstow to Rogiet ... 8 
127 35 
South Wales Loop. 
Rogiet to Bristol vid tunnel, 163 miles, 
giving in favour of South Wales loop by No. 1, 2 miles, and by 
No. 2, 184 miles. 

And even if a line be constructed from Thornbury of the 
“‘ Direct” line to Pilning,"which has been proposed, the distance 
to Bristol would be: t 


Rogiet to —- 
Chepstow to Wickwar ... 
By Midland to Bristol .... 15 





miles, 
Rogiet to Thornbury ... ove ove ove 143 
‘Lhornbury to Pilning ... 53 


Pilning to Bristol by Bristol and South Waies 
Union line... oe = 


' ; 9 
giving again 13 miles in favour of the “South Wales Loop,” 
therefore in no instancé canthe “Direct” claim favour in point 
of distance ; whether or not it does ‘as to construction must be 
closely considered. : 

The question of crossingthe' Severn is perhaps a small 
“bone” for engineers, and it will be difficult to satisfy all 
parties as to which shall bethe preferable method, by bridge or 
by tunnel, either is equally'practicable, and can be constructed 
for single or double lines of rails, ‘The cost of the tunnel may be 
admitted to be somewhat in exeéss of that of the bridge, but 
considering that the “ Direct” route is two miles longer than the 
“South Wales Loop,” that there are stringent Admiralty 
regulations to be encounteted, as to height above high water, 
width of span between supports, and that the junction with the 
South Wales line is eight. miles, above that of the “South 
Wales Loop,” I venture to think that the “tunnel” is the 
better method. Mr. Richardson made exceedingly careful sound- 
ings and surveys of the’ route he proposed, and I believe is very 
confident of its not being a work of extraordinary difficulty; it 
will be nearly or quite straight, approached by not over secure 
gradients, will form a junction as low down the Severn as it is 
practicable, the Admiralty overhead regulations will be escaped, 
and, although it may not be a work which would show so 
grandly as a bridge, yet it will be equally, if not more, useful 
than the bridge, and certainly as easy of construction. We have 
our Thames Tunnel, and, 1 hope, are to have a tunnel under 
the Mersey, and surely we can have one under the Severn. 

If the Great Western and South Wales Companies would 
mutually consider and supply the line required, a really direct 
one, they would certainly preserve themselves from any com- 
peting opposition with such a line. No other company which 
has access to South Wales could possibly compete with them, 
and there is not the slightest doubt but that it would not only 
pay for itself, but materially assist the trunk lines. 

{ trust that you will deem my remarks worthy asmall corner 
in your journal, if only for the sake of the opinions of interested 
gentlemen to which they may give rise. 

As soon as I have completed my plans, I shall be glad to 
trouble you with some observations as to a communication with 
Southampton, in connexion with my proposed South Wales loop 
line and tunnel. 

Your obedient Servant, 
ArcuispaLp D, Dawnay. 








ENGINEERING EDUUVATION. 
To THE Epiror oF ENGIN ERING. 

Srr,—By way of making a few good suggestions to the 
council of the University of Glasgow as to the arrangements that 
ought to be made for the better and more comprehensive instruc- 
tion of its engineering pupils, you take a cursory review of what 
has been done in various places on the Continent in this matter; 
and though it was not your intention specially to point out the 
good results that have been derived abroad from these institu- 
tions, your own conviction on that head, in so far at any rate as 
it regards the amount of scientific knowledge diffused, is clearly 
enough expressed in the paragraph where you say that “ the 
“ majority of the pupils do not frequent the lectures of Sir W. 
“Thomson,| and do not understand those of Professor 
“ Rankine,” 

The fact, no doubt, is true enough, and having had good 
opportunities of watching the causes of the non-success of in- 
stitutions of this kind when I fulfilled the duties of Professor of 
Engineering and Mechanics at the Queen's College in Liverpool, 
I have found that one of the proximate causes is the mercantile 
spirit with which the class of young men that frequent these 
institutions pursue their studies. 1 have invariably found that 





these young men have no desire to make themselves masters of 
the general principles of the group of sciences which should con- 
stitute the technical education of the engineer, but that their 
object is to pick up from the lot particular and individual facts 
which they fancy will be especially useful to them in their indi- 
vidual pursuits, without troubling themselves about their co- 
relation or co-ordination. 

Its ultimate cause, however, is the great apathy, if not anti- 
pathy, which there is among the public. at large, and among the 
professional public in particular, to foster scientific education 
for the sake only of the expansion which it gives to the mind, 
irrespective of all considerations of immediate gain to be derived 
from it; and I am not quite sure but that there are many 
professional men, and men in the trade, who'view with jealous: 
the desire on the part of their young men of acquiring muc 
knowledge of this kind, and who would do their best to dis- 
courage it. It would seem as thongh there was a fear on the 
part ofthese men, that the cultivation of science is likely to be 
productive of dangerous rivalry, and this opinion is fully borne 
out by the resistance which the Institution of Civil Engineers 
has lately made to the development of a kindred institution. 

Shortsighted selfishness! for how different are the results in 
practice ? 

Having had occasion by intimate acquaintanceship to watch 
their development on the Continent (and as far as ten years back 
it. was icted to me that such would be the result), I find 
thatAhe confidence inspired by a regular course of technical 
education has thrown the superintendence of most of the engi- 
neering works in the south of Europe and in Russia into the 
hands of the pupils of those institutions of the kind in question, 
which have earned for themselves a well-deserved reputation, 
and, as a natural sequence, the execution of those works has 
been thrown into Continental hands. 

Where are our orders of locomotives and of bridges for the 
Spanish, the Italian, and the Russian railroads now? France 
and Belgium can tell; and the natural accessories of these, the 
workshop and other kind of plant, are going or have gone the 
same road, 

Similar results are observable in establishments of a different 
kind; thus cotton factories are under the superintendence-in- 
chief of pupils of these institutions; and so it is with harbour 
worksand other undertakings, not on account of the special, buton 
account of the general scientific education received, which enables 
the well-trained mind easily to apply general facts and principles 
to the particular wants of the moment. Cheapness alone will 
not account for the fact of the desertion mentioned, because with 
many drawbacks there sfill remain to us many great advantages, 
including that of facility of shipment and transportation; but 
preference has caused the balance of advantage to lean against 
us, and this would not have taken place in the same ratio, had 
this country enjoyed as high a reputation for its scientific insti- 
tutions as its factories have for the excellence of their work- 
manship. 

I trust you will persevere in the advocacy of of this important 
subject, and remain, 


October 22, 1867. 


Yours very truly, 
J. J. Broken, 








THE RICHARDSON PROCESS. 
To THe Eprror or ENGINEERING. 


Sir,—It was uot my intention to trouble you with any 
further correspondence on this matter, but in justice to your 
readers, and for your own information, I beg to enclose you the 
analysis {of two samples of iron made from the commonest 
Scotch pigs by this process. You will not fuil to see that the 
sulphur and phosphorus are almost absent. The elimination of 
these two elementary substances is the most perfect of any case 
I have ever met with, or probably that has ever been effected by 
a practical manufacturing process from any kind of British 
ores. The results, you will find, completely bear out the theo- 
retical views that have been advanced by Professor Abel and 
Dr. Perey, and upon which my original argument was founded. 
In the best makes of Lowmoor, Bowling, or Swedish irons, the 
sulphur and phosphorus are present variously at 0.104, 0.106, 
0.15, and up to 0.3 per cent., whereas in iron that has been 
made from ordinary British ores by Mr. Bessemer’s process the 
sulphur is as high as 0.5 per cent., and the phosphorus from 
below 1 to nearly 2 per cent, These tacts combined with the 
unprecedented yield of, and short time required for making, 
malleable iron by Richardson’s process are unquestionably ad- 
vantages of the gravest importance to the ironmaster. It is 
perhaps rather singular that the silicon is not completely 
oxidised out of the metal; still there is no room to doubt that 
this will be effected with a stronger pressure of blast. It is 
eliminated in much greater quantity than in the best puddled 
iron, where its presence is usually somewhere above 0.1 per cent. 

i am, Sir, your truly. 
St. Joun Vincent Day. 

Chambers, 166, Buchanan-street, Glasgow, 

October 22, 1867. 
(Copy) Analytical Laboratory, Surgeons’ Hall, 
Edinburgh, October 11, 1867, 

Analyses of two samples of “ Malleable Bar Iron” received 
from St. John Vincent Day, Esq., C.E., 166, Buchanan-street, 
Glasgow, and labelled, “ New Process,” 








Square bar. Rod. 

Iron * 99,569 99.648 
Carbon... ove 0.035 0,081 
Silicon... 0.076 0.075 
Sulphur ... . 0.025 0.028 
Phosphorus ove 0.081 0,084 
Manganese bee trace trace 

99.736 99.816 


The above malleable bar iron is exceptionally free from im- 
purities, especially in relation to the sulphur and phosphorus, 
which are present only in comparatively minute proportions, 
The chemical purity of the irou betokens high mechanical 
qualities. 
Srevenson Macapam, Pu.D, 
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STEEL HYDRAULIC PRESS CYLINDER AND BASE-PLATE. 


CAST BY MESSRS. VICKERS, SONS, AND CO., SHEFFIELD, 








Tne casting of complex forms in steel is a matter of con- 
siderable practical difficulty, and there are but few firms by 
which ae castings can be turned out with any degree of cer- 
tainty. On the Continent the Bochum Company have paid 
much attention to this class of work, and the locomotive cylinder 
cast in steel, and exhibited by them at Paris, shows tke highly 
satisfactory results which they have obtained. In England 
Messrs. Vickers, Sons and Company, vf Sheffield, have worked 
on the same system as that adopted by the Boch Company, 
and they also have turned out a number of complex castings in 
steel. Amongst these is the hydraulic press cylinder and bed- 
plate of which we give an engraving above. This casting was 
produced thoroughly sound in a soft steel which is perfectly 
malleable. The cylinder is 8in. in diameter and 2} in. thick, 
and from numerous and deep feathers the casting was one which 
it was difficult to produce perfectly sound in such a material. 











PARSONS’S CARRIAGE AND WAGON WHEEL. 


Tuere have been, from time to time, many attempts made 
to introduce for the use of road-carriages wheels constructed 
wholly of iron, but these attempts have not been successful, 
as the rigidity of such wheels prevented them from being 
uy adopted. This objection, however, does not apply 
to wheels constructed of iron and wood in combination; and 
during the last few years wheels of this composite class, made 
on the plans illustrated below, have come into extensive use. 
These wheels—Parsons’s patent, as they are called—are con- 
structed as follows: The spokes consist of wrought-iron rods 
cast into the nave, this latter being made of a hard and tough 
quality of iron, and being strengthened by zigzag feathers 
cast around it. Before the felloes are put in place, a screw 











is cut on the end of each spoke, and small wrought-iron nuts 
or caps are then placed on the spokes, and screwed down as 
far as the screws are cut. The felloes have holes bored in 
them rather smaller than the spokes, and they are driven 
down upon the latter, so that they rest upon the nuts. The 
tyre is then shrunk on in the usual way. The wheel is 
stiffened by the spokes being alternately inclined to the plane 
of the wheel in opposite direction. 

The advantages claimed for this form of wheel are, amongst 
others, that there is no shrinkage of the wheel, and consequent 
loosening of the tyre, that the felloes are not weakened by the 
cutting of la: mortices in them, and that as the boss itself 
forms the bush, it can be made shorter than in wooden wheels, 
where a certain length is n to vrevent the bush from 
working loose. This shortening of th» boss correspondingly 
shortens the axle-arm, and renders it less likely to break off 
at the shoulder; and it also lessens the projection of the boss 
beyond the plane of the wheel. The fact of the wheel not 
being influenced by moisture renders it peculiarly adapted for 
water-carts, and very many corporations have already adopted 
it‘for these vehicles. Amongst others, the Brighton — 
tion have fifty pairs, and the Liverpool corporation a dozen 
pairs at work. At first Mr. Parsons met with considerable 
opposition from the London wheelwrights; and as most of 

m even now refuse to re-tyre or re-felloe his wheel, he has 
been compelled to make arrangements for the carrying on 





of those operations in London. The wheels are being manu- 
factured by the West of England Engineering and Coker 
Canvas Company, of the Parrett Works, Martock. 
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STORER’S DIGESTER AND LUBRICATOR. 


Fic.1t. 

















————————— 


Tue very simple digester and lubricator, of which we annex 
engravings, is one which has been designed by Mr. John 
Storer, of Birmingham, forthe purpose of enabling suet or 
animal fats to be effectually employed as lubricants for the 
cylinders of steam-engines. It frequently happens that the 
oe parts of engines become corroded from the action of 
the acids contained in many kinds of oil used for lubrication, 
acids from which suet and rough fat are entirely free, as they 
also necessarily are from other adulterations. In Mr. 
Storer’s lubricator the suet or fat is placed, in the solid state, 
in a chamber or reservoir into which the steam is admitted 
through a pipe connecting the lubricator with the steam-pipe 
or valve-chest of the engine, this pipe also serving to conduct 
the lubricating material to a point where it is taken up b 
the steam. At the bottom of the reservoir is a grating whic 
prevents the passage of any portion of the lubricating mate- 
rial which is not perfectly liquified. The top of the reser- 
voir is closed bya cover, which forms a perfectly steam-tight 
joint, and which can be removed or replaced in an instant by 
merely i hand-wheel at the top through one revolu- 
tion. It will be seen by the section that the cover of the 
chamber has a Y-shaped rim formed on its underside, and 
this rim beds on a ring of soft metal recessed into the top of 
the reservoir. The cover is pressed down on its seat by a 
screw, which passes through the brass cap by which the top 
of the lubricator is covered, this cap being connected to the 
main body of the lubricator by studs taking into recesses in 
the latter, and being cngeile of being released by being 
merely turned partly round. 
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In charging the lubricator, the perforated strainer is 
covered to a depth of about lin. with cotton waste, and the 
suet or rough fat is then put in without any previous prepa- 
ration. The top of the chamber is then put on and secured, 
and the cock on the pipe connecting the lubricator with the 
engine opened. No further trouble or attention is required ; 
the suet or fat is melted gradually by the action of the steam, 
and as it melts it runs down and lubricates the steam on its 
way to the cylinder. The lubricators are generally propor- 
tioned so as to hold a charge sufficient to last ten or twelve 
hours. The lubricator may, if preferred, be placed on the 
cylinder itself, but it is found that the lubrication is per- 
formed far more effectively if the lubricator is connected to 
the steam-pipe. It is found that any skin, &c., which may 
be mixed with thé rough fat is perfectly “digested,” or dis- 
solved by the action of the steam, and any dirt or grit that 
may accidentally have become mixed with the lubricating 
material is kept back by the cotton waste. Mr. Storer’s 
lubricators have been largely applied in America, and they 
have been found to give excellent results. They are now 
being made in this country by Messrs. Tangye Brothers, of 
Birmingham, who have thoroughly tested them on their own 
aa, and have found them to answer their purpose per- 
ectly. 
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FOR TRANSPORTING HEAVY 


MASSES. 


DESIGNED BY M. VASSIVIERE, CONTRACTOR, LYONS. 
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WHEN a necessity arises, as it not unfrequently does, for 
shifting a heavy structure, such as a chimney, from the site 
which it occupies to another not far off, there are two methods 
in which the change of position can be effected. The one is 
to take down the structure and rebuild it on the new site, and 
the other is to transport it en masse. Of these two systems the 
latter is frequently the preferable one, on account of the savin 
of expense effected by it, and it has consequently been adop 
to a considerable extent, particularly in America. Amongst 
the appliances which have been contrived for facilitating the 
transport of heavy blocks in this way is that of which we 
annex illustrations, and which has been designed by M. 
Vassividre, a contractor of Lyons, who exhibits it at the Paris 
Exhibition. 

M. Vassiviére’s method of shifting heavy structures, mono- 
linths, &c., consists in interposing at the point where the 
block to’be moved is separated from its base, two surfaces 
capable of sliding on each other, the upper surface extending 
over the whole of the base of the object to be shifted, and the 
lower one not only extending over the same area, but reach- 
ing to the new site which the block is to occupy. The sur- 
faces are put in place by underpinning the structure, and 
ows may be introduced in sections and joined together after- 
wards. 

The upper surface is, by preference, of metal, and is slightly 
hollowed out on its under side, so that it forms a series of 
chambers, and only bears on the lower surface at the sides 
where it forms a tight joint and at the points where the divi- 
sions between the shenzhene occur. The surfaces having been 
put in position, water is forced into the chambers—either into 
all of them simultaneously, or into a few of them situated 
—— this water, not being able to escape around 
t , exercises a powerful lifting pressure over the whole 
area of the base. having been done, it is found that the 
structure can be shifted horizontally with but comparatively 


little effort, the mass almost floating on the interposed film | tunate 


of water. When the mass has been shifted the required dis- 
tance, the water is let out of the chambers and the latter filled 
10 with cement. 

our engraving, Fig. 1 is a vertical section of the ap- 
paratus as applied to the base of a factory chimney, and Fig. 
2 isa corresponding horizontal section, whilst Fig. 3 is a plan 
of the upper surface, and Fig. 4 an elevation of the chimney 
with the apparatus applied to it. In these figures, A is the 








mass to be removed; B is the lower surface, constructed of 





metal or other material sufficiently smooth; and C is the 
upper surface, made of metal in four sections, which are united 
by bolts. DD are the points of contact of the two surfaces, 
and E is the packing by which the tightness of the joints is 
secured. The water is introduced into the cells through the 


pipes, F. 








NOTES FROM INDIA. 


No messages containing figures are to be received for the future 
Indo-European telegraph, unless they also specify the stocks to 
which they refer. 

A Calcutta paper states that petroleum has been discovered 
in the Bengal Presidency, and that 5000 gallons of it has been 
already shipped to Calcutta. 

On the evening of 3rd September, thirty-six pontoons of the 
bridge at Cawnpoor and the two boats next them were carried 
off, and of these seventeen were stranded on a bank a mile and 
a half down the river, and in the attempt to get them back 
four were sunk. Passengers and goods are now ferried over by 
boats. It is said the Indian Branch Railway Company are 
negotiating with Government for a ae bridge, which can 
be completed for less than 200,000/. 

The reports of the cotton crop in the Central Provinces and 
Khandeish are very favourable, the area under cultivation in the 
district being estimated at about one-fourth more than last year. 
In the Ahmedabad district (Gujerat) the crop does not promise 
fuvourably, owing to the lateness of the rainy season. Energetic 
exertions were being made to complete the road on the Arbyle 
Ghaut which is connect the cotton districts of Dharwar with 
the part of Karwar. Many cotton-dealers have promised to 
send their exports this season direct to England from the fine 
ae ~ = from Ra, inf the B 

correspondent, writing from Rajpootana, informs the Bom- 

bay Gazette, that the Nawab of Tonk has recently been for- 
to discover some very valuable and useful mines in his 
quality was discovered in 
which, on being examined, 

of a lithographic stone. The 
pare os of seeing papers printed 

e printing to be equal in every 


territory. A stone of extraordin 
Ashaquedbad, near Mahomed A 
was found to answer the 


co dent, who had the 
tom ten stones, describes 


respect to that of ordi stones. At P Ally Gurh a 
a aye pen foe jon has found, to the 
t joy of the Nawab; and at Reheem Abad, cornelian stones 


ve found in such abundance as to cover the surface of 


the ground to a great extent. These cornelian stones, bright in 
colour, resemble camphor in whiteness, and are found in = 
Again, on the hills of Hatsura, four rosses distant from Tonk, 
on its eastern corner, a mine of bright and transparent crystal 
has been discovered. All these fortunate circumstances will 
doubtless tend to enrich the Nawab, and are calculated to en- 
rich his extensive territory. = 

The Ceylon Railway was opened for goods traffic to a limited 
extent on 16th September last, but great doubts are entertained 
of its proving so useful to the planters as they expected, under 
present arrangements. The charges are seemingly too high, 
and the inconveniences attending railway transport great; but 
the former will doubtless be modified ‘after some time, and 
oy ee private carrying agencies have been started to obviate 
the latter. 

In the Ceylon Legislative Council it is stated that education 
and irrigation questions will largely occupy the attention of the 
legislators. There is the usual interest awake in the planting 
districts peapecting the votes for public works and new roads, 
while the public generally are anxious to learn if any steps are 
to be taken shortly in connexion with the Gampola Railway 
Extension. The forthcoming scheme for the encouragement 
and extension of irrigation works has occupied a good deal of 
public attention. 

A correspondent of the Delhi Gazette, writing of the death of 
Major Fuiler, blames Government for not having viaducts 
across those dangerous streams. Some years ago an engineer 
officer proposed to build over them, but was succeeded in the 
station by incompetent officers, who, with a view to saving ex- 
pense, built the causeway instead, which has led to the present 
disastrous accident. 

The Englishman states that the following points have been 
recommended as distinguishing the line to be followed by the 
Burmo-Chinese Railway within the British territories. From 
Rangoon to Pegu, thence to a point on the Beehrig river near 
the village of Pallo, and from Pallo to the Pali Choung, a stream 
which flows into the Salween, and is the boundary of the Anglo- 
Burmese dominions in this direction. 








Tue Corron TrapE.—The average weekly deliveries of cot- 

ton from Liverpool to the trade, to Oc' 18, this year were 
45,630 bales, as compared with 45,180 bales to the corresponding 
date of 1866, and 38,860 bales to the corresponding date of 1860. 
The average for the whole of 1866 was 45,460 bales. Specula- 
tive operations have been greatly curtailed this year: thus the 
quantity taken on speculation to October 18 this year was onl 
161,320 bales, as compared with 333,300 bales to the correspond- 
ing date of 1866, and 780,400 bales to the corresponding date 
of 1865. 
{| Frencu Locomotives.—A steamer has left Havre, having 
on board a number of large locomotives for Russia. It was 
reported some time since that the Creusot works had received 
an order for eighty locomotives for Russia; it does not appear, 
however, that the affair is quite definitively concluded. The 
pecuniary assistance proposed to be afforded by the Russian 
Government this year to the work of railway construction in 
Russia is rather more than 3,000,000/. 

An AmenicaAN Rartway Unirorm.—The New York 
Central Railroad Company is preparing to uniform its employés, 
in accordance with the act of the last Legislature. The con- 
ductors will wear coats and pants of dark blue pilot, beaver, or 
broadeloth, the coat trimmed with brass buttons. The cap will 
be of blue cloth, with two bands of gold lace, the lower band to 
be an inch and a half in width. The brakesmen will probably 
wear a “regulation” cap only for the present. 

Miptanp Raitway.—The extension of this system to 
Barnsley is being vigorously carried forward. The works are 
rather heavy, comprising as they do a viaduct (near Hoyle 
Mill) of thirteen openings, ten of them 60ft. in length, two 
96 ft., and one 86 ft. The maximum height of this viaduct 
from the ground is 86 ft., and the estimated cost of the work is 
frem 80,0002. to 40,0002. 

Coat Exprorts.—The quantity of coal exported from the 
United Kingdom to August 31 this year was 6,715,439 tons, as 
compared with 6,690,349 tons in the corresponding period of 
1866, and 6,095,515 tons in the corresponding period of 1865. 
The average price of each ton capertel ¢ was 10s. 4d. to August 
31 this year, as compared with 10s. 1gd. to the correspondi 
date of 1866, and 9s. 6d. to the corresponding date of 1865. 

A PROMISING ScHEME.—A certain M. Boulet is, we under- 
stand, endeavouring to get up a company for the construction. 
of a bridge across the English Channel. It is to be a girder 
bridge, the piers being constructed of piles which are to be car- 
ried down to the bottom;of the Channel, and are to have enormous . 
— attached to them to assist them in carrying their load: 

‘ani 

New Smart Arms In Prussta.—The Prussian Government 
is said to have adopted for trial a new kind of musket firing an 
explosive projectile, ‘This is called the Dreyse musket. It is of 
large bore, 21 millimetres diameter (or abont 0.82 in.), and the 
projectile is made up with the charge in a paper cartridge con- 
taining the percussion powder in a small papier mfché cap at 
the centre of the base of the cartridge, so that it can be fired 
by any central fire breach-loading system. The projectile is of * 
cast iron, egg-shaped, 53 millimetres long, and 19 maillimetres in, 
diameter, requiring a disc wad to hold it in its position in the 
barrel, which has a larger bore by 2 millimetres. The totak 
weight of the bullet is 88 grammes, including the weight of 24 
grammes of fine — with which it is filled. The entire 
— weighs 79 grammes (six or seven cartridges weighing 
11b.), the length of the cartridge is 85 millimetres. The Bullet 
is provided with a percussion fuse somewhat similar in principle 
to—but smaller in size than—the Armstrong or Boxer fuses 
now employed for artillery projectiles, and the intention of this 
arrangement is to make each bullet explode and fly a second 
time after it has struck the ground or any other impenetrable 
object. It is said that the effect _— by the explosion of 
the projectiles is very powerful, and that itis particularly likel 
to spread terror in the ranks of infantry to see the enemy's 
spent bullets rise up with an explosion at their feet, with an ins 





creased chance of damage and destruction. 
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INDIAN PROFESSIONAL LITERATURE. 
How much longer, we wonder, are engineers at 
home to be kept in ignorance regarding the great 
ublic works designed for, or being cnsclad. out 
in, the vast peninsula of India? We ourselves, it 
is true, derive much information on this subject; but 
then that is obtained from an exclusive source, and 
from one to which the profession generally cannot have 
ready access. The library at the East India Office 
may be searched in vain for any collection of such 
works, and the shelves in the reading-room belonging 
to the Institution in Great George-street contain but a 
very few volumes of them, and what are there are mostly 
of an old date. It is well known that very many use- 
ful and valuable reports, and collections of papers 
known as “Selections from the Records of Govern- 
ment,” are constantly being published in India, at each 
of the three Presidency Towns, besides which numerous 
other papers of professional interest are annually 
issuing from the several Government presses in India. 
If these and all documents of a like nature relating 
to India and her public works could be collected to- 
gether in this country, what a fund of information 
might there not be gleaned from them; and how in- 
valuable would not such a collection prove, could it 
but be thrown open so as to be available for the pur- 
poses of study to aspirants for future honours as 
engineers on the vast plains of our eastern empire ! 
The differences that exist between the nature of engi- 
neering operations in this country and in India cannot 
be learned, under present circumstances, by any 
neophyte whilst pursuing his prescribed three years’ 
course of study, in order to gain admission to the 
annual competitive examinations held at the India 
Office ; and on higarrival in India, the character of the 
soil, the nature of the rivers, and the peculiar character- 
istics of their tides and streams, and, more particularly, 
the first principles of irrigation as practised there, are 
all subjects regarding which he has to commence his 
education. ‘The reason for all this is, that most useful 
books on such subjects published in India are 
issued from the Government offices; but few copies 
find their way to this country, where the sale of such 
books must needs be limited, and the home authorities, 
if they ever receive copies of them, keep them in true 
conservative seclusion, neither distributing them 
amongst the few professional libraries that do exist, 
nor endeavouring to diffuse the useful knowledge they 
contain, by the establishment of a Public Works 
Library at the India Office, which should be open 
during official hours, for the convenience of all desiring 
to improve their knowledge eens the great works 
which are constructed by the Government for the pur- 
poses of developing the vast and hidden resources of 
those territories, to which they succeeded after the 
outbreak of the Indian mutiny. 

What would be thought, we should like to know, 
of a person possessed of certain information, and of 
which he was unable to make practical use, who refused 
to part with it that others might derive advantage from 
that knowledge which he was not in a position to em- 

loy? Yet such is the present position of the Indian 
Goverenent. We should have thought that the im- 
portance of civil engineering works to the economy 
of imperial Government was sufficiently well under- 
8 by all; and with reference to their importance to 
India, we should truly be glad to see alittie more of 
the engineering element'representedin the India council 
at home. That council possess, at present, but one 
officer of the Royal ineers, and another, who, 
though an old artillery officer, distinguished himself 

rincipally by the construction of one of the finest 
fydraulic works in the whole of India. 

Can it be that the idea of making a practical use 
in this country of Indian soohesiennl publications has 
never presented itself to the minds of the Governments 
either at home or abroad? If so, we would beg to be 

itted to point out, not only how great a benefit 
would thereby be conferred upon the profession at home, 
but how much greater benefit would probably accrue to 
the Government itself, by furnishing a source of infor- 
mation which at present does not exist in this country, 
and which would most unquestionably be gladly taken 
advan of b ineers, but more especially by 
those who, fate has slecreed, shall find their fields of 
employment in India. And thus would the home 
Government, without any actual and direct outlay, be 
furnishing a most important means of education to 
those who are hereafter to direct the execution of its 
public works abroad. 


Berean Coat.—During the first eight months of this year 
the exports of coal from jum amounted to 2,187,000 tons, 
as compared with 2,508,207 tons in the corresponding period of 
1866. The French market has become almost the sole foreign 
outlet for Belgian coal. 











FORESTS IN INDIA. 

In a recent article we referred to the necessity of 
maintaining the forests in India, with a view to 
furnishing the necessary supplies as fuel for the rail- 
way locomotives; but in addition to this there are 
other causes, even more important to the welfare of 
the empire, which render the destruction of her forests 
a thing to be reprehended, the principal effects of 
which have been proved to be a very serious inter- 
ference with the natural water supply of the country. 
Such a diminution of the supply of water over many 
parts of Bengal has dedently toa brought to the 
notice of the local Government by Mr. Chapman, 
who considers that much of the evil is due to the 
growing subdivision of property ; that the denudation 
of forests has greatly increased the risk of famine, 
and that to the deterioration in the quality as well as 
quantity of water much of the epidemic fever, which 
has wasted lower Bengal for years, may be considered 
to be due. 

The subject having thus been prominently brought 
forward, we cannot permit it to pass by without a 
word or two of comment. The subject of the destruc- 
tion of forests as affecting the water supply in India 
was brought before the Royal deemenlied Society by 
its secretary, Mr. Clements R. Markham, F.S.A., in 
a paper read before them by its author on 11th June, 
1866, soon after his return from an official visit to 
that country, in connexion with the growth of the 
quinine-yielding chinchona, which, we believe, that 
gentleman was the first to introduce into India. 

“The destruction of forests,” says Mr. Markham, 
“has been one of the chief agents in effecting 
“ changes in the earth’s surface, and the best methods 
* of counteracting evils which may be caused by these 
“ excessive clearances is one of the most important 
“questions that oceupy the attention of physical 
“ geographers.” ‘This agency, it appears, is now at 
work in the Western Ghauts of India, amongst which 
are the sources of many of the mighty rivers which 
water the plains of the peninsula. There is a notable 
difference between the climate on either side of these 
ghauts. On the west side the slopes are abundantly 
watered by the south-west monsoon, and the streams 
fall into the backwater, supplying the narrow strip of 
land with water in abundance. On these Travancore 
hills clearing may be carried on to any extent, with- 
out detriment to the low country, which could well 
dispense with some of its surplus moisture. But on 
the east side the due supply of water for the tanks 
and channels is a neceesary of life to the people in- 
habiting the wide plains of Tinnevelly. Indiscrimi- 
nate felling on the eastern slopes would lead to most 
deplorable results, and the evil is already beginning to 
be felt ; further grants of land have been prohibited in 
the Tenkassy Talug, and in Nanganary the people 
complain bitterly of the drying up of the streams. 

The rainfall along these Western Ghauts is derived 
almost entirely from the south-west monsoon, and con- 
sequently nearly the whole of it is deposited between 
the months of May and September; and it is worthy 
of note that the amount of rainfall along the ghauts 
decreases as Cape Comerin is approached; thus at 
Mahabaleshwar, near Bombay, it is 248 in., while at 
Trivanderum, the capital of Travancore, it is 65 in., 
and at Cape Comerin itself it is only 30in. Within 
the last twenty years an English colony of planters 
has been establishing itself in the mountain districts of 
the Indian Peninsula, the formation of which has given 
rise to a wide-spread destruction of the primeval forest. 
The planters are occupied chiefly in the cultivation of 
coffee, tea, and the quinine-yielding chinchona; and 
these give rise to the felling and clearing of forests, 
in the formation of plantations, and a total area of 
little short of 60,000 acres of forest has thus been 
already destroyed. Nor has the process by any means 
reached its limit; and a great change is taking place 
in the physical condition of the hill districts. One 
obvious consequence of the destruction of forests is 
an increased rapidity of surface drainage, giving rise 
to sudden and destructive floods at the outlet on the 
plains, where the change of slope causes a diminution 
of velocity, and to injurious freshes in the irrigating 
rivers after they have reached the plains. The effect 
of vegetation is undoubtedly to retard evaporation, 
and to check the rapidity of drainage ; and the removal 
of forests of course has an opposite effect: The hiil 
districts of India are now affording proofs of this law 
of nature, The floods caused by the monsoon rains 
are yearly increasing in size and violence. During the 
monsoon of 1865 two floods swept down the gorge at 
Coonoor, in the Neilgherries, doing much damage, and 
pee were of a volume such as had never been known 

ore. In 1863 the bridge of the. Mootramuddy at 
Coorg was swept away by the floods. Plans were 











drawn up for a new bridge which should be out of 
reach of all future floods; but in the following year 
they rose to a greater height, and in 1865 higher still, 
More recently we have the floods of the present season, 
which have caused so much destruction to the bri 

on the Great Indian Peninsula and the Bombay and 
Baroda railways, All this is clearly due to the exten. 
sive clearance of forests, owing to which the rain-water 
rushes off the surface instead of sinking into the earth 
and forming springs. 

For the last twelve years, a system of forest con- 
servancy has been established in the Madras Presi- 
dency, with a view mainly to the preservation of valu- 
able timber and of firewood, and to the retention of 
belts of forest near the sources and along the courses 
of streams. As a branch of the Public Works Depart- 
ment, a forest agency is very necessary, both for the 
supervision of selling and planting on a proper system, 
so as to ensure an adequate supply of timber for public 
works, and of fuel for railways, and for the conservancy 
of forests, to obviate the disastrous effects of indis- 
psa es felling on bridges, roadways, and irrigation 
works. 

In almost all countries there is either something to 
check the rapid flow of the rain-water in surface 
drainage, or else there are disastrous floods. This 
agency acts as a sponge. It consists either of a large 
area of forest, or of swamp, or of peat-bog, or of a 
system of lakes or of artificial reservoirs. In Yorkshire 
the sponge was provided by the undrained moors of 
the North and West Ridings. As these moors are 
drained, the safety-valve is removed, and the heavy 
floods of the autumn of 1866 are the immediate con- 
sequence. If the moors are completely drained, arti- 
ficial reservoirs, must eventually be substituted, or the 
floods will be a chronic and increasing evil. In France 
there is no sponge of any kind to regulate the waters 
of the Loire, and consequently there are frequent and 
disastrous floods ; while, on the Rhone, the Lake of 
Geneva performs that important duty, and hence the 
floods are less violent and not so frequent. The river 
Po and its numerous affluents are always completely 
under contol, because, at the head waters of each river, 
there is an eflicient sponge provided by the lakes at 
the foot of the Alps. The river Ebro, in Spain, has 
no such moderator, and destructive floods in the 
country round Tortosa are therefore frequent. On 
the Western Ghauts, the sponge is furnished b 
the extensive forests which clothe their sides; an 
when these are removed to any great extent, it is 
essential to the welfare of the whole peninsula of India 
that a system of storing water in large reservoirs or 
artificial lakes should be substituted. Thus we see 
that if the course prescribed by nature, for restraini 
the water-fall on the mountains in India, be followed, 
it will necessarily result in the maintenance of forests 
along their slopes; and as the older plantations are 
cut dow for fuel, or other purposes, they must be 
replaced by others, in order to maintain a sufficient 
equilibrium of forces for the restraint of the rain waters 
and prevention of floods. The alternative of catching 
these flood waters in artificial reservoirs, and so pre- 
venting them from rushing headlong down upon the 
plains, will form the subject for a separate article in 
a future number. - 








British Artisans’ Visirs To Parts.—Mr. J. T. Dexter 
the corresponding secretary of the Paris Excursion Committee, 
has addressed the following letter to the editor of the Times: 
“ Sir,—It seems to have been positively determined by the 
Commission for the Universal Exhibition, at the meeting on the 
13th inst., to close the building officially on the last day of the 

resent month ; allowing, however, the director of the Exhibition, 
M. Le Play, to open it to the public ten days longer at a h 
franc for each adinission, and seven days longer without charge. 
If the railway companies are alive to the opportunity, large 
numbers of persons who have not been to Paris, and now all but 
despair of going, may still be enabled to examine the most per- 
fect collection of the products of industry for which this age of 
exhibitions has yet given place. I trust the occasion will not 
pass unheeded. Engaged in the work of facilitating the visits 
of British workmen, I have had little leisure to examine for 
myself the vast resources within the building in the Champ de 
Mars. But the testimony of men whom I am bound to: 
as qualified to pronounce upon such matters is given with all 
but unanimous consent to the verdict that, judged by their work, 
the French artisans are outstripping our own more free and 
hardy workmen not alone in taste and delicate manipulation, 
but also in solid workmanship and skill. To mark this condition, 
and to ascertain the causes which have conduced to it, is no- 
thing less than our duty. A hint of this kind may be in ; 
time than a long discourse; so I will simply add that if the rail- 
way facilities be extended this committee will not yet bring its 
operations to a close.” : Haak: 

Waar Nexr?—An American genius has arrived in London 
with a most miraculous breech-loading gon, the invention of 
which he solemnly asserts was communicated to him by two 
spirits of the departed! He is now en route for Paris to ex- 
hibit this new wonder in the shape of a death-dealing instrument 

‘osmopolitan. 


to the emperor.—The C 
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THE SOCIETY OF ENGINEERS. 
W. H. Le Feuvre, Esq., President, in the Chair. 
October 7, 1867. 
The Quality of Iron as now Used. By Ewtnc MATHESON. 
(Continued from page 378.) 

Anp now there having been established at any rate a prima 

ie case, two things may naturally be demanded—that it be 

shown what harm results from the present state of things, and 
then what suggesticns can be made Er a remedy. 

Whatever nay be the different inferences drawn from the 
tact, the fact itself is patent to ail that in the various iron-fields 
in this country, and in the different iron-making districts, there 
is the greatest diversity in quality. It is no use grumbling at 
what nature has done; but any evils that are likely to result 
should be provided against and combated. This is not the case, 
for, as before stated, the fact is practically ignored by a great 
proportion of engineers. The irons from different furnaces 
varying to so great a degree, it would be imagined that record 
would be kept of the comparative values, that some public tables 
of reference would exist, that some public body, such as the 
Society represented here, would give authoritative and impartial 
standards of excellence for guidance and reference. But at 
present such is not the case; and when work, great or small, is 
competed for, ironfounders from Yorkshire, Derbyshire, New- 
poe 9 and Glasgow send in tenders, which are examined with 
but little reference to anything but price, and the work is given 
out with an utter disregard of the enormous difference in quality 
that may have been intended by the various competitors, though 
certainly there may be specifications containing such vague 
phrases as “ the iron is to be equal to good grey Staffordshire,” 
or some indefinite statement of that kind. In deciding upon the 
manufacturer, has the engineer tried to imagine whether 
Scotch, Yorkshire grey, hematite, and Derbyshire are in favour 
with the founder, or whether Cleveland pigs and burnt firebars 
are waiting to be melted for him? And yet it just means a 
difference in value of from 5 to 80 per cent. in the strength and 
toughness of the castings, for, by the manner in which specifica- 
tions are now framed and enforced, differences to that extent 
are quite possible, and the only reason to be assigned for such 
a state of things is that engineers do not realise sufficiently that 
so great a diversity in quality exists. They seem only too ready 
to assume that cast iron is always about the same, and that 
certain formule in standard text-books are sufficient for their 
purpose, while really the data there given are taken from ex- 
periments made years ago, and only give a safe average value 
that may be enough for students, but which has too great a 
margin above and below to be all that should content a profes- 
sional advisers in such matters. ? 

It may be said that in cast iron an increase of section will 
cover any deficiency in quality, and make all safe. To a certain 
extent this is so; but thatit is a dangerous and wasteful plan 
may be demonstrated. In increasing the section of a column or 

irder the same increased ratio of strength is not obtained ; for, 
Coead a certain thickness of cast iron, the value per square 
inch of section rapidly decreases. Let the strong girder or 
stancheon, A, be compared with the still stronger ones, B. It 
will be fouud that the grain of the metal in the former is equal 
throughout, but not so in the latter. The iron, cooling first at 
the outside, solidifies and contracts, while that in the inside 
forms much larger crystals, and the open granulated appearance 
can be easily noted; and if the thickness were still more in- 
creased, there would soon be found the honeycomb appearance 
of an unsound casting, and perhaps even a large hole. Columns 
are certainly made hollow by preference : but if it were attempted 
to cast them solid, they would be formed with a hole down the 
middle for all that. There are lying here two fragments broken 
from the same railway chair. In the one, the little triangular 
core space is observed, and the metal around it is close; in the 
other, the little core has been omitted, and the weak open grain 
is discernible. If a column were made of 3 in. metal, and then 
had 1 in. turned off inside and out, so as to leave 1 in. thick- 
ness, it would be utterly valueless, so inferior would be the metal 
left. In exaggerated cases, attention has always been given to 
this, and in the thick cylinders that are made for hydraulic 
presses every engineer knows how difficult it is to counteract 
this tendency. Even after casting an enormous head of metal 
on the top, there is still a risk of spongy iron, the section dis- 
closes very large crystals, and even with iron 6 in. thick the 
water forces its way, and the moisture exudes, like perspiration, 
on the surface. And not only is it to a certain degree danger- 
ous to rely on increased sections to make up for inferior iron, but 
it is wasteful to all concerned. The best iron (that used to ob- 
tain the highest figure of excellence just given) costs 20s., or 
more, a tou more than the very cheapest that can be obtained. 
But assuming that in _— the good iron is mixed with a 
little of an inferior kind, and that the very bad has a little good 
infused into it to redeem it from its worse condition, the differ- 
ence may be taken at 10s. to 15s. But fuel costs the same, the 
moulding is the same for both, and the labour in lifting and 
carrying is greater for the heavier section, and of course freight 
is dearer, too, so that it will almost always be found that it 
would be cheaper to use 4 high quality of iron. Supposing a 
saving is effected of 1L per ton, or 10 per cent.,.the iron obtained 
is, say, 400 of the standard instead of 500, a distinct loss of 
20 per cent; to which must be added another 10 per cent. for 
extra weight incurred for safety’s sake; so that in all 30 per 
cent. loss stands against 10 per cent. of apparent gain—surely a 
miserable attempt at economy. And not only is this a mistake 
to the buyer, but to the manufacturer. Some founders think 
the free-and-easy way the best, and are not at.all displeased to 
see heavy sections employed, and big castings demanded; other 
men, who see how their use of good iron is. unappreciated, are 
tempted to do like their neighbours; while many see with 
nee, that cast iron is in a manner falling into disrepute. 
ly have surveyors in London and elsewhere reported 
against the extended and exclusive use of it to so largean 
extent in new buildin; There is alsoa growing inclination to 


make.certain things of wrought iron that could be made cheaper |; 


in cast, and men are taxing their ingenuity to produce cast 
malleable iron, and are trying queer mixtures of pig and wrought 
scrap combined for castings, while really the best and toughest 


‘stances and examples are not needed 





cast iron would quite fulfil their purpose. And in some cases of 
this sort, for light and ornamental work, the difference in cost of 
material would be utter] ne 

This paper is being addressed to engineers ; at any rate, — 
to those who can discuss the facts put forward, and, if they think 
proper, act upon them ; but unfortunately a large proportion of 
constructive ironwork is not designed by engineers at all, but by 
architects, who, of necessity, have to usurp functions in the 
proper exercise of which they have not had sufficient experience. 
The materials of wood and stone and brick they use in all the 
forms and dispositions which the accumulated traditions of 
centuries have proved to be the best, and they have on every 
side examples of what to copy or avoid; but iron is a new 
element to many of them, in its present numerous varieties of 
application. The demand for fire-proof building, for open spaces 
involving large distances between bearings, in fact, for iron in 
most of its modern forms, finds many of them quite unprepared 
for its proper treatment. There are, of course, many excep- 
tions; there are those who have wisely given the subject special 
attention, as one which is paramount; and there are those who, 
in these special matters, show their discretion by woepra, Sos 
advice of an engineer. But while some architects have a large 
and happy belief in the capabilities of iron, they cannot get out 
of their mind’s eye, or rather their architectural eye, the forms and 

roportions of bygone days. There is sometimes to be seen in 
loan the most extraordinary strength given to ironwork in 
warehouses, where stancheons have been placed, that would have 
carried St. Paul’s almost; and this feeling, again, is anothor 
result of the utter uncertainty that prevails about the strength 
of iron. The matter ends with the architect, when, in a neat 
bill of quantities endorsed “‘Smith and Founder,” his ironwork 
goes forth tothe builders, and from them no one knows where, 
certainly, in most cases, all over Great Britain, directly or in- 
directly ; and a contracting builder of the present day will ob- 
viously accept the lowest tender, unless something notoriously 
wrong appears in it. And naturally, therefore, the architect 
makes himself safe, and allows for a strength of casting which 
probably the vilest iron in England will give him. Architects 
often apply tests, but generally only to something higher than 
their working load, and no valuable knowledge is obtained. In 
the more conspicious and ornamental ironwork an architect will 
examine critically the outside finish and appearance of his cast- 
ings, quite unaware, in most instances, whether in strength and 
toughness the iron is 20 per cent. above or below a fair standard. 
What it is likely to be may be shrewdly guessed from the system 
under which it may be procured, it having very likely been 
purchased from the cheapest ironfounder, who cannot use good 
iron without loss, 

In London, where space is valuable, where the skill of the 
architect is taxed to make the most of the ground, surely it 
would pay best to use the strongest material, and save in breadth 
and head-room. Iron is simply iron in the eyes of a builder 
who does not care to make curious scientific inquiries into the 
material supplied to him; if it has a good appearance, he is 
satisfied he has done the best for himself; but it is doubtful if 
the architect has done the best for his client. {n the so-called 
fireproof structures of the present day, the structures them- 
selves may be so; but when filled with combustible goods, they 
are destroyed in spite of precaution. A warehouse composed of 
iron framing, of concrete floors, and stone staircases is looked 
upon as invulnerable; but when, filled with hemp, and tea, and 
oil, it catches fire, what of the framework then? Then indeed 
the iron stancheons and girders are tested. With the intense 
heat, all their powers change; they bend, they break, they fall, 
floor crashes through to floor, and the fireproof building is in 
ruins. Who knows how much turned the scale, and whether 
just a little more strength and toughness in the iron would not 
have stood the ordeal? and the building has fallen because of 
cheap rotten iron, and all the ingenuity that contrived the 
structure is baffled and defeated. One other small instance, 
though it may seem a trivial matter—the lamp-posts of Lon- 
don, the most conspicuous and oftenest repeated objects in 
the streets, are a disgrace to this city. They are com- 
mon, clumsy, and ugly to a degree. If elegant, they might 
give a character and finish to the thoroughfares; but there is no 
public censor of taste, and a local vestry board asks for the old, 
old pattern, and, having iuvited tenders, obtains their pillars, 

inted and weighed, into store for something like 6/. 6s. a ton. 

hen any one sees a lamp-post smashed by a ing wagon, 
let him look at the article that was — tothe parish. Bad 
iron, and the core perhaps all on one side, will show what is done 
in open competition and rotten iron. 

And if it be now asked what is the remedy for this state of 
things, it would not be unfair so reply that this should rest with 
the professional engineer, who needs only to be acquainted with 
the deficiencies he has to deal with. But, at any rate, some 
suggestions or hints may be offered for consideration. The 
main thing to correct is the great uncertainty that prevails, and 
the more of which is semevel, the greater nicety can be given to 
calculations, and greater reliance p! on them when they are 
made. At present there is no standard held up for imitation, 
and every one has his own notions on the matter. If an iron- 
founder is asked if his metal is *‘ good,” it would not be in his 
human nature to answer but in the affirmative; while if he were 
asked if his iron would stand a specific strain named in exact 
figures, he would think twice before he said that which could 
easily be proved to be false. Again, an honest ironfounder would 
prefer to have this uncertainty removed. He would know 
then what was expected from him, and how far he could compete, 
while at present he may use irons the difference in the value of 
which may more than cover the margin between the highest and 
lowest in a row of tenders. And for the engineer how useful 
would this certainty be! Any experiments he might make, or ex- 
perience he might gain, would be based on positive facts as to the 
quality of mate: and he would know that in any successive 
work the same results would follow only where similar construc- 
tion was combined with the same value of iron. But surely in- 


advocacy of exactness against doubt, and bad. 
But of this good against bad let it not fyrede that too 
much is here proposed.’ ‘The hi i 

shown not with the idea that they should be taken as standards 





these high proofs how very low by comparison the bad irons are, 
and that they are much lower than they ought to be. No 
human beingcan control or alter the quality of the iron as 
it’ is taken from the earth, but it m t afterwards be - 
proved to any extent, either by mixing the ores or the metal 
afterwards. The thing here complained of is, that it is not done 
to a large enough extent, and that the iron of some districts is 
used too much in its natural or unimproved .state. The 
worst iron in the country need not be wasted ; it has its value, 
and combined with better sorts would be of good enough quality 
for many purposes. But the carriage to and fro is expensive 
and inconvenient, and neither an ironmaster nor a founder can 
be expected to, do voluntarily what is not asked of him by the 
engineer. Would not the figures quoted here justify a proposi- 
tion of this kind—that no iron should be considered fit for the 
market that did not stand 450, and that all bad irons should be 
brought up to this standard? And, secondly, why should not 
higher qualities be known and calculated upon as standing at 
500 and 550? These are quite within what may be obtained 
with certainty, and for some purposes would be most useful. 
Anything beyond this would be exceptional, and for the con- 
sideration of engineers in very special cases where it also would 
be most valuable. In dealing in the precious metals, people 
look with doubt on 9-carat jewelry, and prefer 15 or 18; but 
they can at any rate know when they do get the better sort. Why 
should there not be in iron also a figure or a sign of value—no 
exact one need be named here ? and let engineers generally enforce 
the value, and avoid the manufacturers who were found to shirk 
it, and who would not give in practice what a specification de- 
manded. If this could be done, a higher tone al er would 
be given to the trade in iron, and engineering works could be 
conducted with greater precision. 

Hitherto the subject of cast iron only has been here discussed, 
partly because there is not so much uncertainty in wrought 
iron and partly because in it good material is thoroughly appre- 
ciated. But there are a few things here, too, that would be the 
better for a little ventilation. Here the Board of Trade speaty 
that not more than 5 tons per square inch shall be applied in 
tension; but this, of course, leaves to the engineer's option 
whether the iron shall be equal to 17 tons or 24. In many 
cases no real tests are applied, and, as in cast iron, the tests 
that are made are most fallacious. An @ugineer, in designing a 
roof, calculates for his tension-rods iron of 22 tons to the inch; 
and, when his roof is finished, loads it for a test to twice the 
working weight, while, if he more often broke some iron, he 
would be better informed. Another good result would follow 
from this practice. If an engineer demanded from the maker a 
little piece of every size of T, L, bar, and plate, and broke 
them, he would not only know their strain, but would also find 
out which shape of iron stood best with certain strains, and 
would, perhaps, avoid some sections for the future. Many 
persons, who are not directly interested in these matters, would 
hardly credit that such bad iron as is sometimes sold was ever 
made at all. Lying here is a piece of plate, detected by acci- 
dent, after having been made into a girder. A chance blow 
from a hammer chipped it off like a bit of crockery, and 
its sspeueme sufficjently indicates its value. Here also is a 
small piece of iron, 1 in. X 4 in., which was intended for bond- 
ing brickwork together. It looks worse even than cast iron for 
tension, is as brittle as glass, and would break abruptly with- 
out stretching. This also was detected by accident, and reveals 
what is a very serious fact, that there is a market at all for 
such stuff. And let it be noted that iron as bad as this cannot 
be the result of chance misfortune, for it could not possibly 
have survived the working that in its manufacture it should 
have undergone. And this working that iron goes through is a 
safeguard very often. Small rods, T and L iron, must of 
necessity have a certain value, or they could not have been made 
at all, and it will often be found that the cheap ironmakers do 
not care for these sections. Are not the commercial terms ap- 
sre to iron significant of the demoralisation which has resulted 
rom the absence of fixed standards of value? So unmeaning 
are these ay the worst iron that is made is called “ Best. 
To geta quality it 1s necessary to specify “ Best, best ;” 
and really superior iron has to be named, “ Best, best, best,” to 
give it proper value in the estimation of purchasers. 

There are at the present time in the English market many 
kinds of foreign iron, and especially rolled joists, Some of these 
are excellent, but some are very inferior, as may be guessed 
from pw =. at which it is = Built into eyed “¥3 as 
quiet girders, these may serve their purpose, but if an engineer, 
taking a fancy to the section, should use one for other porpe ; 
let him beware how he twists and turns it, for some of it is 
remarkably deficient in the fireand on the anvil. Asa pleasant 
contrast may be shown some good specimens, and among them * 
the head of a link made by Howard and Rayenhill’s patent pro- 
cess, and which has been washed with dilute acid so as to eat 
through the skin and reveal the fibre of the iron, It will be 
seen instead of the shear in the hole being across the grain, 
the iron follows the curve of the head in a very curious manner. 
These links are rolled entirely from solid blooms of scrap iron, 
and will stand a strain of about 24 tons and upwards per square 
inch of sectional area. (The sample shown to-night aah only 
at 254 tons.) It is, however, the great elasticity more than the 
ultimate endurance that gives these links their value.- When 
they are tried in tension up to 12 tons, they will, on being re- 
leased from the load, return to their former length, and itis only 
beyond this strain that the permanent set commences. When 
tried toa breaking point, so great is the toughness of the iron 
that the links stretch from lin. to 14 in. per foot. 

Some other samples of wrought iron are shown here which 
will be recognised as of a very high kind., As in cast iron, the 
manufacture is a pure matter of money as to the quality ob- 
tained, and is still less than in cast iron a matter of locality. 
Even the Lowmoor and Bowling irons, of which sv much 
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perience and example. Nothing bas been said here of the 
morality involved in the manufacture of good or bad iron, but 
when it is remembered how often human lives depend on 
the structures designed for public uses, and when engineers 
recal the failures that have occurred within their own experience 
from defective material, it will be acknowledgec that the subject 
is one of the gravest ey 

With the exception of Mr. Kirkaldy’s tests, which were made 
a few weeks ago, this paper was all written for the last session 
of this Society, and during the intervening months there have 
been independent confirmations of the opinion now given. Two 
engineers of eminence have asked for high strains in cast iron— 
about 550—one for a public work in London, and one for India, 
and they will doubtless obtain them. 








APPARATUS AND PROCESSES USED IN THE 
MANUFACTURE OF FURNITURE.* 
Paris Exursition.—Cuass 58. 

By Lieut. Ospert Cuapwick, R.E. 

Tue machinery and processes of this class present no 
great novelties in principle, the chief improvements being 
in detail and arrangement. 

In the English section nothing is exhibited; but as there 
are in class 54 some machines applicable to the processes to 
be here described, they will be mentioned, so as to afford 
comparison with those performing similar operations, which, 
in the French section, are placed in class 58. 

For the same reason some German machines are also in- 
eluded. The following objects are those which will probably 
be of greatest interest. They are arranged in the order in 
which they are given in the Frénch general catalogue, as 
being that by which they are most easily found: 


FRANCE. 
Perin: Endless ribbon-saws, and specimen of work done 
by them. 
Gérard: A planing-machine; also circular and recipro- 
cating saws. 
Arby: Planing-mahine. 
Barrére and Caussande: Engraving-machine and copying- 
lathe. 
Contamin:; Copying-lathe. 
In the Park.—Cart: Portable saw-frame for rough tim- 
ber, with endless band-saws. 
HESSE. 
Schmaltz Brothers (54): Machine for shaping pieces for 
parquet floors. 
AMERICA. 
Whitney’s gauge lathe for legs of chairs, &c. 
Whinslow: Double serpentine moulding-machine. 





ENGLAND. 
Worssam: Radial boring-machine ; general joiner. 
Robi : Moulding-machine ; self-acting cross-cut saw- 


bench ; tenoning-machine. 

Powis, James, and Co.: Moulding-machine ; boring and 
mortising machine; combined endless and reciprocating 
sawing-machine. 

Sawing-machines.— Perin, who was the introducer, if not 
the inventor, of the endless band-saw, shows a fine saw of 
this kind for cabinet-makers’ use. Also, a combined reci- 
procating and band-saw machine for inlaying. The endless 
saw runs over three small pulleys, one of which is provided 
with an arrangement for tightening the saw. The recipro- 
cating-saw works in slides above and below the table, and 
is stretched by a spiral spring attached to the upper slide 
by a leather strap. A small boring-spindle is placed at one 
side of the table, at the front of which is a vice for holding 
the saw while being sharpened, during which operation the 
band-saws are placed over two pulleys provided for the pur- 


M. Perin also shows a fine specimen of the work that can 
be executed by these saws. Powis, James, and Co. also 
show a similar machine, but of larger dimensions. In this 
machine the wood packing round the saw beneath the work 
is independent of the table, which can therefore be inclined, 
if required, without loss of time from having to fit new 
packing. 

M. Cart has a portable saw-frame for sawing rough 
timber, with two endless band-saws. 

Gérard shows a small circular-saw driven by the foot, 
which is adapted for all kinds of light work. ‘ihe table is 
provided with a slide, with gauges for mitre-joints. For 
rebating, the whole table can be inclined, so that the saw 
protrudes to any required extent; for bevelling, half the 
table turns down on a hinge in the prolongation of the saw, 
and can be fixed at any angle. A sweep-cutting saw is 
shown by the same exhibitor, the framing of which is en- 
tirely of wood, The saw works between arch-heads, and is 
tightened by a simple lever, which strains the flat chain 
connecting the opposite ends of the levers which carry the 
saw. A self-acting crosscut-saw by Robinson has an ar- 
rangement by which the circular-saw moves backwards and 
forwards in a slit in the table, advancing slowly and return- 
ing quickly after making the cut. 

Whitney (United States) exhibits a circular-saw table, 
with a crosscut and a ripping saw, so arranged that either 
can be brought into play without loss of time, The two 
saws are supported at each end of a lever carried by an axle 
in the middle of its length. Thus either saw can be brought 
up through the opening in the table, and the driving-belt is 


* Jurors’ reprinted from the /llustrated News. See 
page 343 of the present volume of ENGINEERING. 





taken up by the pulley of the saw that is uppermost. One 
half the table is made to slide, and is provided with gauges 
to cut any angle. The other half is fixed, and is provided 
with a fence. 

The circular-saws which are provided with apparatus for 
boring, mortising, &c., will be mentioned afterwards. 

Planing and Moulding Machine.—In the planing-machine 
of Arbey the cutters are in the form of a screw; there are 
three, and each makes rather more than one-third of a turn. 
To ensure the cutters being sharpened to proper form so as 
to cut a flat surface, a self-acting grindstone is attached to 
the machine. The stone is carried by a frame which 
traverses across the machine parallel to the axis of the 
cutter-block, which is for this purpose disconnected from the 
driving-pulley. On the lower part of this traversing frame, 

immediately under the grindstone, is a rest against which 
the face of the cutting-blade is pressed by a weight attached 
to a pulley on the spindle. The grindstone is moved back- 
wards and forwards across the machine by a screw, while 
the cutter, from its form, is caused to revolve by the pressure 
of the rest. In this manner a true helical form is given to 
the edge. The work is clamped to the table, which moves 
at the rate of about 12 ft. per minute under the cutter. For 
planing thin boards the table may be fixed, and the feed is 
then given by a roller. 

Gérard: This planing-machine consists of a vertical disc, 
pierced with two radial slits, through which the edges of the 
cutters protrude; they are straight, and exactly similar to 
an ordinary plane-iron. The work is carried by a table in 
front of the disc, which revolves at a comparatively slow 
rate. 

The moulding-machine shown by Robinson (class 54) has 
four cutter-spindles, so that the four sides of the work can 
be finished at one operation. The upper cutter-spindle can 
be set slanting, so that, for a moulding much deeper at one 
side, the cutter need not have such a great difference in size 
between the two ends. The feed-rollers are driven by an 
endless screw, and, to adjust them for differences in thick- 
ness of the work, their axles move in a circular arc, whose 
centre coincides with the centre of the driving-wheel, so 
that they are always in gear. In a similar machine by 
Powis, James, and Co., the cutter-spindles for the edges of 
the board can be inclined at any angle, so as to enable them 
to tongue and groove the edges of boards for cylindrical 
work, such as cylinder lagging. In this machine the rate 
of the feed can be changed even while working. The feed- 
rollers are worked by a friction-pulley which presses against 
the face of a revolving disc. This friction-pulley can be 
moved along its axle from the centre of the disc to the 
circumference, or can be removed altogether from contact, 
so that the rate of feed can be changed to any required 
extent. 

In Whitney’s cylinder plane the horizontal cutter-spindle 
is tixed, and the table is raised or lowered to accommodate 
different thicknesses of plank by a simple arrangement. On 
the under side of the table is an inclined plane, which rests 
on a wedge. This wedge is moved in or out by means of a 
screw; and, as the table cannot move horizontally, it is 
raised or lowered. One turn of the screw raises the table 
one-eighth of an inch. 

Whinslow’s double serpentine moulding-machine is de- 
signed to mould pieces of an irregular curved shape, such as 
the backs of chairs or sofas. The cutter-spindle is horizontal, 
and beneath it, and supporting the work, is a fluted roller. 
The flutes of this roller are slightly oblique, so as to press 
the work against a stop projecting from the frame. This 
pressure causes the work in passing under the cutter to 
follow any outline to which it may originally have been 
cut. It is pressed down into the fluted roller by two rollers, 
one on either side of the cutter. The cutter is made up of 
small irons, each of which is held in undercut grooves in 
the edges of two rings placed on the spindle, and tightened 
by a nut. By this means several mouldings can be made 
with the same irons by changing their relative positions, 
and the whole is better balanced. 

Schmaltz Brothers, Hesse (class 54), exhibit a machine 
for parquet flooring which may, perhaps, be classed under 
this head. Its object is to shape, tongue, and groove the 
edges of the geometrical figures for this kind of floor. The 
tool is carried by a vertical spindle, and the work is fixed to 
a circular tackle, supported by a slide-rest. This table also 
turns on a vertical axis, and can be turned round through 
80°, 45°, 60°, or 90%, and then fixed by a stop, which 
enters into notches in its circumference. By this means ac- 
curate hexagons, octagons, &c., are cut and the edges 
grooved. 

Vanloo, France (5). This machine produces ribbed, 
beaded, and basket-work patterns of various sorts. A table 
carrying the wood to be carved moves backwards and for- 
wards under a frame carrying the tool ; on each side of this 
table is a rack, the projections of which act on a sort of cam 
fixed to the lower side of the frame carrying the tool, 
causing it to pass over the work with a jumping movement. 
The form of the cam and the shape to which the edge of the 
cutter is ground determine the pattern. For some patterns 
a horizontal movement of the cutter is also required. For 
this purpose a rack is fixed on the side of the table, and acts 
on a cam on the frame, as before. The tool cuts both ways, 
and the motion of the table is self-acting. 

The universal moulding, shaping, and recessing machine 
of Worssam and Co., England (class 54), is one which may 
be taken as intermediate between the moulding and the 





boring machines. The vertical cutter-spindle is carried by 


a frame which overhangs considerably, so that the work can 
pass under the tool; and thus it is enabled to work in the 
centre of a board. For sinking recesses to pattern, a table, 
carrying the work and pattern, is added, which can be 
moved by hand in any direction on two slides at right 
angles to one another. ‘This machine has also a second 
cutter-spindle, which works below the table, and is brought 
up by a hand-lever. This cutter revolves in an opposite 
direction to the top one. 

Mortising and Boring Machines.—Of these machines two 
kinds are exhibited, one with a revolving cutter, and the 
other with an ordinary mortise-chisel with a reciprocating 
motion. Of the first kind a machine is exhibited by Gérard, 
The spindle is horizontal, and can be raised or lowered ac- 
cording to the position of the mortise to be cut. The work 
is traversed, and the spindle brought up, by racks and 
pinions. To prevent the lever-handles being sometimes in 
an inconvenient position, these pinions are loose on their 
shafts, and can be slid out of gear with the rack and 
brought to a more convenient position. In the similar ma- 
chine of Perin there is a second spindle, parallel to the first, 
which does not revolve, but carries a double-edged fork- 
shaped cutter for finishing the ends of the mortise, which 
are left round by the revolving cutter. Similar machines 
are exhibited by Schmaltz and Geschwind, and Zimmer- 
mann. Of the machines with the reciprocating chisel one 
is shown by Rogers, United States. The chisel is moved by 
a crank and connecting-rod; and, with crank-shaft and 
driving-pulley, is brought down to the work by the pres- 
sure of the foot applied to a treadle, and raised from it by a 
~weight. When the chisel is allowed to rise to the top of its 
slide, it is turned half round by a stud, which strikes a 
spiral cam, so as to cut the other end of the mortise; a 
similar cam turns the chisel back again when brought to 
the bottom of the slide. 

Tenoning-machines.— Rogers’s tenoning-machine, United 
States, has two horizontal cutter-spindles, with open cylin- 
drical cutter-heads, which are provided with a small saw- 
spur to cut the shoulder of the tenon. The table carrying 
the work is raised or lowered by four wedges. The cutter- 
spindles have independent horizontal adjustments, so that a 
tenon of unequal depth on the two sides can be cut if re- 
quired. A similar independent adjustment is seen in Robin- 
son’s machine. 

Machines performing several Operations. — Worssam’s 
“general joiner” does sawing, planing, and thicknessing; 
mortising, tenoning, cross-cutting, and squaring up ; tongue- 
ing, rabbeting, grooving, moulding, and beading; cham- 
fering, wedge-cutting, and boring. The saw fence can be 
inclined at any angle, and the table rises and falls, so that 
any depth of cut may be taken. For planing, a planing 
disc replaces the saw. Tenons are cut with a double saw, 
the work being fixed in a clamp which slides along the 
fence. For grooving, a “drunken saw,” or one set obliquely 
on its spindle, is used. For mortising, boring, or moulding, 
the tool is fixed on the opposite end of the spindle to the 
saw, and the work is carried by a sliding-plate, working 
upon a table with an independent rising and falling motion, 
so that boring can be carried on at the same time as sawing. 

A similar machine is shown by C. Powis. Robinson’s 
circular saw-bench for tongueing, grooving, boring, cross- 
cutting, and sawing, is somewhat simpler. The saw-spindle 
rises and falls instead of the table. For grooving, a cutter 
is employed, replacing the saw. For. boring, the auger is 
attached to the end of the spindle, and the work’ is carried 
by a separate table. It is considered better, when expense 
is not considered, to have a separate machine for mortising, 
as the motion of the wood in this operation produces a 
lateral strain on the spindle, which is apt to derange it for 
planing or sawing. 

Various Machines. 

. Barrére et Caussande exhibit a machine for engraving. 
This machine is chiefly intended to produce and engrave 
the complex patterns which are used in bank-notes. It 
engraves circles, ellipses, circular and elliptical rosettes. 
There is also an apparatus for producing small stars at 
regular intervals, forming thus the ground for bank-notes. 
It also engraves automatically from the originals or casts, 
by the “ anaglyptographic” process, medals, &c. 

A copying-lathe for medals is also shown by the same 
exhibitors. In this machine the work and the original 
revolve slowly, at the same speed. A tracing-point moves 
slowly from the circumference of the model, so as to describe 
a spiral track over the surface to be copied, and rises or 
falls as meets the elevations or depressions. The vertical 
motion of this point is communicated to a drill, which moves 
in a similar manner over the work, Reduction or enlarge- 
ment is produced by causing the horizontal movement of 
the drill to be slower or faster than that of the tracing-point, 
by means of change-wheels. Contaurin has a similar 
machine, but the movements are produced entirely by levers. 

Whitney’s gauge-lathe finishes at one operation the legs 
and rounds of chairs, &c. It is a lathe with a slide-rest 
traversed by a screw. This rest carries two tools; one, a 
chisel, is fixed and roughs off the work. The second, a 
V-shaped cutter, cuts out the pattern, aad is guided by a 
template fixed to the bed of the lathe. A knife, whose edge 
is moulded to the form to be produced, moves vertically in 
a frame behind the lathe ; as the slide-rest passes along, this 
knife descends and smooths off the pattern produced by the 
first two cutters. In this manner chair legs are produced 
from a rough square log with an accuracy equal to that 





attained by hand, and with immense rapidity. 
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BRIDGE OVER THE RIVER THAMES, AT COOKHAM. 
DESIGNED AND CONSTRUCTED BY MESSRS. PEASE, HUTCHINSON, AND CO., ENGINEERS, DARLINGTON, 
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Tne bridge over the Thames, at Cookham, of which we 
publish a perspective view on page 414, and details on the 
present page, is remarkable, not for its size, nor for difficulties 
attending its erection, but for the cheapness with which it 
was constructed. When the Cookham Bridge Company 
decided on the construction of the new bridge, the directors 
advertised for designs, and in return thirty-seven plans and 
estimates were sent in, these estimates varying from 1900I. to’ 
27,0007. ! 

The tender accepted was that of Messrs. Pease, Hutchinson 
and Co., of the Skerne Ironworks, Darlington, and 32, Cole- 
man-street, London, whose estimate was 2520/.; and premiums 
were awarded for the two next best designs, those of Messrs. 
Peto and Co. and Mr. John Pinchbeck, of London. 

The length of the new bridge over all is 3365 ft., and its 
length between abutments 300ft. The clear width of the 

way is 20 ft., and the height of the bridge at the centre, 
from the bed of the river to the top of the drail, is 30 ft. 
The bridge has a rise towards the centre of 2ft. 6in. The 
superstructure consists of a wrought-iron continuous ped 
supported at intervals of 40 ft. upon piers formed of iron 
oe The main girders are 3 ft. 6 in. deep, with webs 4, in. 
thick,and top and bottom flanges 12in. by fin. The flanges of 
each girder are joined to the web by pairs of 3 in. by 3 in. by 
}in. angle iron. The girders are firmly bolted to the three 
centre piers, and ride on the remainder on expansion rollers. 
They also rest on expansion rollers at the two abutments. 
Ornamental cast-iron brackets are introduced at the angles 
formed by the piers and girders, as shown in oe : 

The transverse girders, which are placed 6 ft. 8 in. apart 
from centre to centre, are of wrought iron, 14 in. deep, with 
3 in. webs, and top and bottom ges each formed of a 
pair of 3} in. by 34 in. angle irons. The platform‘is of Memel 
planking, 3 in. thick, carried by short longitudinal beams, 
11 in. deep by 5} in. thick, the ends of which are inserted 
between the flanges of the transverse girders. The platform 
was covered with a thick coating of asphalte before the 
metalling was put on. 

The p Perad_om are of red brick, with ashlar caps and 
string courses. Their face walls are 3 ft., and the wing walls 
2 ft., thick at the top, with a batter of lin 8. The piers are 
each composed of two screw piles, as shown in Figs. 1 and 2 
on the present page. In order to guard against the action 
of ice, &c., the Raw portion of each pile, up to about 5 ft. 
above the water-level, is made of wrought-iron plate din. 
thick. This lower portion of each pile is 1 ft. 8 in. in diame- 
ter outside, and it is filled in with concrete. The upper portion 
of each pile, which is of cast iron, is 10} in. in diameter 
and gin. thick. The transverse girders connecting the piles 
are 12in. deep, and the cross me bet the lower portions 
of the piles consists of 4in. by 4 in. by }in. angle irons and 
that of the upper portions of flat bars 4in. by fin. The 

iles are screwed down into the bed of the river to depths of 

6 ft. to 10 ft. 
The contract price for the bridge was, as we have already 
























































stated, 2520/., a remarkably low one for the work done, and 
only explicable from the fact of the contractors being large 
iron manufacturers as well as extensive bridge-builders. 
There were no extras charged, and the amount above men- 
tioned included the iron, brick, stone, and timber work, the 
excavation, labour, erection, carriage, &c.; in fact, the cost 
of the whole bridge, complete as it now stands, in addition to 
the removal of the old structure, which it —— 

We are indebted for the particulars of the Cookham Bridge 
to Mr. W. G. Fossick, under whose superintendence the work 
was quickly and successfully carried out. The bridge was 


erected un the inspectorship of Mr. William Atkinson, 
C.E., of Westminster, who as the representative of the 
Cookham Bridge Company. 








THE MISSISSIPPI BRIDGE AT ST. LOUIS. 


A Few week ago (vide page 306 of the present volume) we 
published an account of the proceedings of the committee of 
engineers appointed to determine upon the best method of con- 
structing the foundations of the bridge to be erected across the 
Mississippi, at St. Louis, and we now lay before our readers the 
omg made by that committee, as well as the reports of the 
other comm ittees appointed to investigate the character of the 
river bed, and to decide upon the best form of superstructure to 
be adopted: 


REPORT OF COMMITTEE ON THE REGIMEN OF THE RIVER 
AND THE CHARACTER OF 1Ts BoTToM. 
St. Louis, August 24, 1867. 
Wm. J. McAlpine, Esq., President, Board of Engineers. 

Dear Sir,—The committee on the regimen of the river and the 
character of its bottom have had the subject matter referred to 
them under consideration, and submit the following report in 
relation thereto. The questions submitted to the committee are 
such as would require long and patient investigation and great 
labour to answer them fully; but believing that a brief state- 
ment of facts and conclusions will answer all the purposes of the 
board on the present occasion, your committee has concluded to 
present the results of their observations, leaving out the modes 
through which they were attained. 

The Mississippi river, at St. Louis, at extreme low water, has 
a minimum width of 1520 ft., and about 2000 ft. at extreme 
high water; these widths are in excess of what is required, and 
it would be safe to contract the low-water channel to 1200 ft., 
and the high-water channel to 1800 ft. Calling the city direc- 
trix (which is high water, as generally understood) zero, then 
low water is minus 33.81, and the extreme high water of 1844 
was plus 7.58 ft., making a total rise and fall of 41.39ft. The 
flood of 1851 was plus 2.80 ft., and that of 1858 was plus 3.20 ft. 
With these exceptions the high water has never exceeded zero. 
The period of flood varies from April to July, ers the great 
floods usually occur in the latter part of June, and are caused 
by the melting of the northern snows, meeting the late spring 
rains on the lower tributaries. The coincidence of these condi- 
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tions in the aa mes Wp and Missouri rivers caused the great 
floods above mentioned, especially that of 1844. At the periods 
of flood, the surface of the river is covered with immense 
rafts of drift wood, composed of large t logs, lumber 
and other similar materials, frequently matted together, and 
enerally cecupying the main channel of the river, but often 
Tine out of it by strong winds blowing transversely to it. 

The maximum velocity of the current in the main chanuel, at 
a depth of 3 ft. below the surface, varies from 4 ft. per second 
ata stage of water minus 33.81 ft., to 12} ft. per second at a 
stage plus 7.58 ft. The average descent of the river surface is 
about 6 in. per mile. 

In surveys covering a space of thiny —_ fron the mouth 
of the Missouri river, twenty miles above, to Jefferson Barracks, 
ten miles below this city, the width of the river, at extreme low 
water, is found to vary from 2500 ft. to 900 ft.; and where it is 
more than about 1200 ft. wide, a bar exists, either in the middle 
or at one of the shores; and in where the greatest width 
obtains, the channel is usually divided by bars in several parts. 
At St Louis the bar is in the central part of the channel, a little 
to the east of the middle. This bar varies much in extent, in 
different years, depending upon the source of the flood, its dura- 
tion, and the manner of its abatement. Thus, if the flood is 
from the Missouri river, and no flood in the pe river, 
and the flood is of long duration, and abates with a rapid decline, 
the bar, under these circumstances, attains its greatest develop- 
ment. If the flood is from the Mississippi river, and no flood in 
the Missouri river, and there occurs a long period when the 
river is of medium stage and the decline is gradual, then the bar 
attains its minimum development, as it becomes absorbed by the 
clear water of the Mississippi river; but it is always there, to 
some extent, and will so remain until the low-water channel ot 
the river is narrowed down to about 1200 ft. Some seasons it 
is 5ft. above the low-water surface at Biddle-street, and 
24 ft. below the same at Market-street. Under these circum- 
stances circuitous routes have to be pursued in crossing the 
river at the ferries, and under more favourable circumstances 
no ill effects are observed. In some seasons the ice grounds 
upon this bar, and it assists in producing an ice gorge in 
the harbour. The largest accumulation of ice is when the 
river is at a stage between minus 24 and extreme low water; 
there is seldom much ice at a higher stage. The usual run of 
ice is in broken and detached masses, which at times cover the 
entire surface of the river, and finally press so closely together, 
that at narrow points in the river they cement together, forming 

detached floating ice, coming down, lodges 
against the gorge, and gradually extends it up 
miles, i uch of 
comin, doub! 
it solid from the surface to the bottom, and 
to rise as much as 8 ft. in a few hours. gor, 
Seen eaeee de Ste i ao 10 on 39.5 Meee the masses of 
ing ice, under ordinary circumstances, 
50 ft. by 160 ft, and 1 ft. thick; but immediately at the point 
where the river breaks up, the masses i 
fields as large as 500 ft. by 1000 ft. in area, and 12 in. to 14 in. 
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thick. The movement usually commences very slow, and in- 
creases as the masses become smaller. ‘The velocity of floating 
ice is less than 3ft. per second when the river is very full of it, 
and, when not fall, the velocity becomes nearly the same as the 
current upon which it A heavy ran of ice deadens the 
current, and consequently causes the river to rise in due pro- 
portion. The river is closed on an average about once in three 
oo remains closed from two and a half days to two and 
a months, It has been known to close early in December 
and remain il the ebruary. It 
usually closes in December, which ‘ the period < open Som 
~"Phe river generally closes t it 
Easutleo heeae Giteny ctcrtd ten tinea” Shee teasing over 
s river usually rises 
very the rise in the river will 
break it uway, and the whole ice-floé will then off. Con- 
tinuous cold weather, ranging as low as zero, and a low stage of 
the water must be coincident in order to close the river, and 
even then it may not close here if a gorge has taken place a few 
miles above. A compact gorge, formed in this latitude in the 
early part of the season, will cause the river below to remain 
open and navigable throughout the winter, as the ice does not 
form usually with sufficient rapidity south of this latitude to 
Cause a second gorge; and thus obstructions placed in the river 
at this point, so as to produce a gorge, would render this place 
continuously open to navigation from below. 

The character of the deposit left in the bed of the river by 
floods varies from a coarse silicious sand to « slime consisting 
of calcarious and aluminous matter with vegetable mould; the 
former is deposited in and near the channel, and the lattér on 
the low grounds and in abandoned channels from the stron 
currents of the river, so that quicksand is not likely to be found 
in the immediate bed of the river, nor adjacent to it, at a lower 
level than low water. Clay deposits are sometimes formed, 
which are doubtless the result oS cpodal causes, and perhaps 


they are formed by deposits from the Upper Mississippi 
river. The shiftlog material at the bottom of ae ter clans 
10 ft. or 12 ft. in. the tp of several seasons; a continuous 

is going on, and each year it is various, depending upon 
Gadnncee of the floods, whence they originate their meniihe 
and duration ; changes of 30 ft. in depth have occurred in a few 
years where abandoned channels silted up. It is a matter of 
Bpe as to what depth below water the current may ex- 
ercise a coouring influence, but in a distance of 20 miles, partly 
above and partly below this city, a thorough sounding of the 
river was made during the low-water period of 1860-61, and no 
greater depth was found than 30 ft. (the ding being reduced 
to low-water level) ; under peculiar circumstances, suchas a bridge 
ES might — the scouring influence might extend to 40 ft. 

depth. it has been alleged that in the winter of 1855 a 
of 80 ft. was found in the river opposite to the foot of -4 
street ; but no credence can be given to the report, as the sound- 
ing made by R. E. Lee, U.S.A., in 1838, those of Clement Coote 
in 1843 (then city engineer), those of the city engineer in 1861, 
and those made by H, Kayser at various — all contradict 
this statement. Indeed, the greatest depth recorded by any one 
of the observers mentioned does not exceed 40 ft., and it is un- 
certain what was the stage of water when the greatest recorded 
depth was found. The circumstances under which this great 
depth existed were similar to those which would be produced by 
placing a bridge pier in the channel of the river in such a posi- 
tion that the main force of the current would break against it. 

Four borings were made in the river in continuation of the 
north line of Green-street ; the first at a distance of 265 ft. east 
of the west line of the wharf, where the rock was found coinci- 
dent with the bed of the river at minus 56.70, or 22.89 ft. below 
low water; the second at a point 500 ft. east of the last point, 
where the rock was found at a depth of minus 97.46, or 63.65 ft. 
below low water, and the water hud a depth of 13.7 ft., leaving 
49.95 as the thickness of the river deposit above the rock; the 
third was at a point 500 ft. still further east of the last point, 
where the rock was found at a depth of minus 123.88, or 89.52 ft. 
below low water; here the water was 10.19 ft. deep, leaving 
79.38 ft. as the thickness of the river deposit above the rock ; 
the fourth was at a point 500 ft. still further east, where the 
boring was carried to a depth of minus 101.42, or 67.61 ft. below 
low water, and then abandoned on account of the breaking up of 
the ice. At this point the water was 16.19 ft. deep, and the 
river deposit was penetrated through a thickness of 51.42 ft. 
These borings were made early in the winter of 1866, As far 
as observed, the material was coarse sand with scattering pebbles, 
and at times a clayey discoloration of the water pumped out of 
the pipes for the first 20 ft. in depth; below that depth an inch 

-shod rod was driven, which appeared to pass through 
compact materials of apparently uniform density. It would 
idle to speculate upon the precise character of this material, but 
it may be safely interred that it is sufficiently consistent to up- 
hold and sustain piles loaded with superincumbent weights, 
especially if well esos trom the scouring influences by stone 
rip-rap. It may be here remarked that stone rip-rap is the best, 
cheapest, and most simple method of protecting constructious 

sed in the bed of the Mississippi river, or within the influence 
of its currents. 

As an evidence that the bed rock, over which the river flows, 
is covered with hard materials, it may be stated that a series of 
borings were made in four sections, across the Missouri river, at 
the city of St. Charles, in the winteriof 1866-7, the distance 
being 45 miles from St. Louis by river; they were made for the 

u of determining the foundat'ons for a bridge over the 

issouri river, on the line of the North Missouri Railroad, and 
all in the space of ¢ of a mile, at distances transversely of 100 ft. 
apart along each section. The boring was done with an inch 
iron boring-rod, pointed with steel, and driven with a light 
shackle-ram. The “overlay” found was common river sand, 
otten moved by freshets (but not to so low a depth, it is pre- 
sumed, as, at this period, to reach the hard stratum), was found 
to be on an average 3 ft. thick, presenting a surface that some- 

the SS ing-rods; but after 
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Illinois. From these coinciding facts it appears highly probable 
that this hard stratum at one time formed the bed of these 
rivers 45 miles above on the Missouri, and 160 miles above on 
the Mississippi. It is difficult to conjecture what it may be 
com of, but it is most likely, gravel packed in clay. At 
St. Charles one unshod oak pile was driven to this hard stratum, 
but not through it, though it is believed that well-shod piles 
may be driven through it, and there is no doubt that it would 
form sufficient lateral support for piling. Certainly no washing 
or scouring influence can disturb it, especially so if it be Fa 
tected, even slightly, by « rip-rap of rock. The de th of the 
rock under the bed ‘of the, river is such that it is difficult to 
conceive how the scouring effects of the currents could ever 
reach so | pen yet it is manifest that the deep bed of the 
river has excavated outof the rock by the action of cur- 
rents of water; and if the forces which produced this be still 
active, may the river not again scour to an equal depth? It is 
not, however, possible that these forces are still active; for 
when the excavation was made, the level of the Gulf of Mexico 
extended along an arm of the sea to a great distance inland, 
some suppose as far as New Madrid, others as far as Baton 
Rouge; in either case, the water level of the river at St. Louis 
was much lower than at present, and it is easy to conceive that 
level to have been from 80 to 100 ft. lower than it is now. If 
we were once within 500 miles of the Gulf (we are now about 
1400 miles distant from it) and 366 ft. above it, there must 
have been a continuous rise in the water level from the period 
when the excavating process ceased up to the present time; 
therefore the tendency of the river has been to cover the bed- 
work deeper and deeper, as the delta of the Mississippi ex- 
tended out into the Gulf of Mexico, and the deep scouring of a 
former period is not: possible to occur again. Besides this, there 
are indubitable evidences that a much larger volume of water 
once flowed through the Mississippi valley to the Gulf than now 
finds an outlet in that direction. The upper lakes—Michigan 
and Superior—once emptied their vast surplus waters into the 
Illinois river. This, combitied with the other catises mentioned, 
seem to be so potent that it would be wonderful if we did not 
find evidences of deeper scouring in past periods than are ap- 
parent in the present. It is more than probable that remains of 
timber may be found to a depth of 40 or 50 ft., which will pre- 
sent obstacles in the sinking of foundations, but below that depth 
it is more than likely that the action of the elemeuts, during the 

reat length of time that has elapsed since their deposition, has 
anal every vestige of their organism, and they no longer 
exist as obstacles in the path of subaqueous excavations. 

There may be a question as to the character of the rock 
found in the bed of the river, but all the evidences tend to prove 
that it is stratified limestone. The two artesian wells, sunk to 
a depth of 2200 ft., and the outcrop along the Mississippi river, 
and Iron Mountain Railroad south, and the Pacific Railway west, 
leave no doubt upon this subject. In long distances the average 
dip to the north-east is less than 1 in 100; so that the ex- 
cavated bed of the river will present a shelving surface. It is 
not likely that boulders will be met with, as they are rare bodies 
in this vicinity. That the rock was reached in the borings men- 
tioned is evidenced by the points of the boring-rods being bat- 
tered; and subsequent tests, 300 ft. lower down the river, have 
closely identified the existence of the bed-rock in the saine place, 
the city of St. Louis standing on limestone. 

In conclusion, your committee would beg leave to express 
their keen sense of the inadequancy of this treatment ot the 
great questions confided to them as an important branch of the 
subject before the assembled Board; but, desiring to extend 
their remarks uo further than is deemed necessary to form a 
basis of action for the other more important committees, we close 
with the sincere hope that your clear understanding of the sub- 
ject will supply all our omissions, and that our brief remarks 
may thus serve the purposes intended. 
Very respecttully, your obedient Servants, 
Signed) Truman J. Homer, 
(Signed) J. B. Mouton. 


REPoRT OF THE COMMITTEE ON THE FOUNDATIONS AND 
Prers. 


The committee, to whom was referred the subject of ** Foun- 
dations and Piers,” have had the same under careful considera- 
tion. It has received valuable aid in its labours trom other mem-’ 
bers of the Bourd, and from the committee on the “ Regimen of 
the River.” The local knowledge of the latter, and the former 
investigation by its members of kindred subjects, at once fur- 
nished them with important data in regard to that branch of 
the investigation. , . 

At a later period, a joint meeting was held with that com- 
mittee and the Committee on Superstructure, in order to con- 
sult and determine upon such points as were common to all, and 
which would form portions of the basis of their separate con- 
clusions. At this joint meeting al! that was deemed nece 
as pertaining to the consideration of the subjects which this 
committee had specially in charge was developed. 

The members of the Committee on the Regimen of the River 
stated the result of their own investigations and that of others, 
extending over a course of many years, as to the periods and 
action ot the Mississippi river; the character of the material 
forming the bed and sides of the stream; the disposition and 
amount of scouring and silting, and the causes, so far as came 
within their observation. ‘Their opinion as to the extent of the 
same that would be due to the erection of piers for the proposed 
bridge ; the movement and effect of ice and ice gorges; and the 
information gained by Mr, Homer during his soundings and 
borings in the river and its bed, from the mouth of the Missouri 
tiver to Jefferson Barracks, and particularly in regard to the 
certainty that the rock found below the bed of the river, at the 


depth shown on his cross sections, was rock in and not 
boulders, and the extensive deep borings made by r. Moulton at 
St. Charles, which developed the deposit at that place nearly 


similar to that at St. Louis. The committee finds that the bed of 
the river down to the rock is composed of coarse silicious sand 
and aluminous and vegetable matter, with an occasional stratum 
of compact sand and clay. In times of freshets and their subsi- 
d when the velocity of the current takes a range from six 





per hour, bringing with it, principally 


to eight and one-half mi 


from the Missouri river, vast quantities of sand and other mat- 
ter, that the extent of the change in the level of the river bed 
amounts to my te ft. 7 place oo above and 
below the city the it of scouri ‘ound to exceed 
a depth of more than 30 ft. below the level of low water, and this 
depth is regarded as the extreme. The deposits of sand, silt, 
&c., are usually made when there is a rapid decline of the Mis. 
souri floods, and the greatest scouring takes place during a long 
continuance of a medium Mississippi flood, whose clearer water 
at a certain velocity takes up and carries with it the turbid de- 
posits brought down by the Missouri. 

That part of the river opposite the city, and fora short distance 
above and below it, is within a range which is peculiarly subject 


to changes, owing to the various and varying c’ ter of the 
influences of the two above if.’ These ri 
with their sources hun of one to the northward and 


the other to the westward, the great mountain ranges 
extending above the snow line, through many degrees of 
latitude and longitude, each with its own climate, and when the 
season of spring storms has passed away, and no longer influences 
the volume of water, a succession of rises in the river follow from 
causes operating far away in the mountains to the north and 
westward, whose storms and melting snows send down volumes 
of water miles in breadth, and of great depth and rapid current. 
The fall in the lower Missouriis about 10 or 12 in. per mile, and 
that of the Mississippi 6 in. per mile. The former passes through 
hundreds of miles over a river bed and between shores com 

of light sand and alluvium of too little specific gravity to resist 
the action of the floods, and is carried down the stream (in sus- 
pension) in great quantities, the water making great inroads upon 
the shores and the material of which it is composed, helping to 
fill the water with all it can carry, until the changes in velocity, 
eddies, &c., compel it to precipitate this material in the form of 
bars, new shore-lines, or filling up old channels, At every rise, 
therefore, the Missouri is observed bringing great volumes of 
material in suspension into the Mississippi; and a flood occur- 
ring simultaneously with that of the clearer Mississippi, or a low 
stage in the former and a high stage in the latter, floods acting 
jointly or separately, equal or varying in volume or velocity, 
produce a variety ot contingencies attended with the most per- 
plexing results, and, without a thorough understanding of the 
causes named, it would be impossible to form any reliable 
opinion as to the probable future effect upon that part of the 
river which it has become the duty of the committee to 
examine. 

At this distance from the mouth of the Missouri river the 
hars and channels, aided by judiciously placed dykes, have for- 
tunately assumed a somewhat regular character, varying, it is 
true, with every change in the stage of water, but within limits, 
that have been carefully observed and noted through a course 
of years, amply sufficient in extent to enable a correct opinion to 
be formed as to its future action and habits. » » 

The erection of piers near the channel, and on the bar 
opposite the city, will be an additional feature in the causes 
which combine to produce changes in the river bed, and the 
committee, aware of the grave importance pertaining to this 
branch of their duties, have given to it a degree of attention 
equal to that of any other that has been under discussion. 

The failure of important structures at other places from th is 
cause alone has been well and carefully considered, and the 
reasons of such failures duly weighed and commented upon. It 
has not lost sight of the tact that one of the ablest and most 
experienced engineers in Europe lost in this way one of the 
finest structures of the period; and they have endeavoured to 
give especial attention to the dangers here, and in their reeom- 
mendations to provide against all possible contingencies which 
might arise to endanger the safety of the proposed structuré at 
this point. 

In view of all the circumstances, therefore, the committee re- 
solved that in all the plans of foundations and piers that would 
be under discussion, the depth of the scouring away of the river 
bed alongside of the piers should be regarded as equal in extent 
to 45 ft. below low water. This depth is regarded, under all 
the circumstances of the case, as amply providing against all 
possible future scouring; besides which, means will be taken 
to reduce this scouring near the piers to its lowest possible 
limit. 

A selection of some or one of the well-tried engineering 
methods for this purpose, to be determined upon as the work of 
the construction of the foundation develops, can be made to 
prevent the action of the currents from materially altering the 
position of the material which supports the foundations and piers. 
In all of the plans considered, however, the ‘calculations dis- 
regard any other support than that which will be obtained below 
the line of the utmost possible scour, if the material was left 
or should hereafter beceme unprotected from the action of the 
water. 

The requirements of the Federal law in regard to this bridge 
compel the use of piers and superstructure of great size and 
weight, and even for the least alternative spans permitted to be 
used more than the usual amount of supporting power must be 
provided for in whatever plan of foundations is fivally determined 
upon. The law requires that the superstructure over the main 
channel shall, at its lowest point, be at least 50 ft. above the 
city directrix, or high water.. The shortest spans permitted over 
the main channel are two of 350ft. each in the clear at low 
water. The weight of superstructure and piers, under these 
circumstances, is therefore very great, particularly if the latter 
are to be built of stone. One of the heaviest of the latter was 
ascertained to be 6000 tons, if built solid, and the former, with 
the greatest loads it would have to support, 2500 tons, making a 
total weight bearing on the foundations of 8500 tons. If this 
weight was placed upon wooden piles, it would require 210 in 
number, each pile being required to support 40} tons, 

The satisfactory data before the committee, corroborating the 
results furnished by Mr. Homer, induce it to rely on the fact of 
rock in place being found at the depth named, and not boulders. 
The 5 at which the rock is found is as follows: At the west 
shore the rock is 23 ft. below low water, the depth of water 
being the same; at 


500 ft. east of this point the rock is 64 ft. 
helow low water, and the depth of water is 


14ft.; at 500 ft. 
further east the rock is 90 ft. below low water, and the water 1s 





10 ft. deep; at 500 ft. still further east, the boring was made to 
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68 ft. depth without finding rock, and the water was 16 ft. deep. 
The great depth at which the rock is found at all places, except 
pear the west shore, induced the cdnsideration of plans of foun- 
dations independent of any support to be gained from it, except 
where it could be reached within a reasonable depth. 

The consideration which has been given to the character ot 
the deposit forming the bed of the river, and the changes which 
it undergoes, and the result of the attempted use of wooden piles 
jn the river, not _ at this place, but far above and below it, 
renders it questionable whether they can be driven so as to give 
a reliable support to the structure. The resistance of the earth 
and the strength of the wood will probably limit the depth to 
which wooden piles may be driven to about 30 ft.; and if a 
scour of 10 ft. should take place below the top of piles driven 
through that quantity of material, their supporting power will 
be so much reduced as to render them nearly useless. It would 
not be safe to drive them — by previously dredging to the 
ae oo depth of the scour, and then the timbers will necessarily 

of such great length as to greatly diminish the effect of the 
blows of the hammer, and give them too little supporting power 
to sustain the imposed weight. New methods of driving wooden 
piles have been suggested ; but the objections to their use are so 

+ that the committee prefer other plans of foundations which 
they regard as more reliable for the case in hand. 

he necessity of placing the foundations below the scour, and 
the great rise of the river at each annual flood, would require 
coffer-dams of more than 60 ft.in depth, and as these would 
be very costly and hazardous, the committee cannot recommend 
their use. : - 

After a careful consideration of the subject, the committee 

that the following plans would be entirely practicable, 
with no more risk or uncertainty in their use than is common 
in such undertakings: : 
1st. With the piers placed upon foundations of hollow iron 
piles, driven on the purely pneumatic principle, either to the 
rock, or, where it lies at too great depth, by an expansion of 
their base, or driven by the use of sand or steam syphon pumps. 
2nd. With piers of masonry carried below the scour of 
the river by the use of iron ¢aissons, as in those built for the 
Susquehanna bridge, and resting on either wooden or small pneu- 
matic piles. oi 

8rd. With piers of masonry carried below the scour by 
the use of a comoination of inverted and direct iron or wood 
caissons, the inverted caisson to be filled with masoury by the 
pneumatic process, and the direct caisson in the ordinary way. 

4th. With the piers laid up either of solid or galleried 
masonry. : “ee 

5th. That instead of masonry the iron pneumatic piles 
may be extended upwards to the bridge seat as columns of sup- 

rt, and strongly braced on the lines of the river and axis of 
the bridge. : 

Although expressing their entire confidence in the safety of 
either of the plans mentioned, the committee cannot satisfactorily 
decide, without more extended examinations than they are at 
present able to,make, as to which of them it may be best to 
adopt, and they think it quite safe and proper to leave the selec- 
tion with the engineer who may have charge of the bridge, as he 
will have more time and opportunity to procure the necessary 
data for making comparative estimates of their cost. 

In the published minutes of the committee which are here 
appended isa — of the mode used in constructing the 
foundations for the Connecticut river bridge, the Susquehanna 
bridge, and those at the Pedee, Santee, and Harlem rivers. These 
include three of the 7 named. The results of using one of 
these plans—that of the pneumatic pile—in European bridges 
are also known nny to the committee. 

The inverted caisson placed as deep as dredging can be con- 
veniently carried, and then sunk still deeper, either by pneu- 
matic process or by the use of sand or steam syphon pumps, 
would enable the masonry to be carried down to any depth that 
might be considered expedient, and perhaps do away with the 
necessity of using piles of any description. 

By expanding the base of the masonry sufficiently to obtain 
the necessary bearing surface, and using concrete or rubble as a 
foundation for it to rest upon, it may be considered that the 
object in view, that is, a proper support for the pier and its 

load, is obtained. : 

At the joint meeting of the committee, and those on the Regi- 
men of the Kiver and Superstructure, it was unanimously agreed 
to adopt the plan of the minimum spans allowed by the law for 
crossing the main channel, namely, two of 350 ft. each in the 
clear; and the following preamble and resolutions were agreed 


upon; 

Whereas the Federal law authorising the construction of the 
bridge across the river at St. Louis requires, as per section XII., 
as follows: 

Sec. XIL And be it further enacted that the bridge, authorised 
by the preceding section to be built, shall not he a suspension 
bridge, or a. drawbridge with pivot or other form of draw, but 
8 be constructed with continuous or unbroken spans, 
and subject to these conditions: First, that the lowest part 
of the bridge, or bottom chord, shall not be less than 50 ft. above 
the city directrix at its greatest span. Second, that it shall 
have at least one span of 500 ft. in the clear, or two spans of 
350 ft. in the clear of abutments. If the two latter spans be 
used, the one over the main steamboat channel shall be 50 ft. 
above the city directrix, measured to the lowest part of the 
bridge at the centre of the span. Third, no span over the water 
at low-water mark shall be less than 200 ft. in the clear of 
abutments. 

And whereas the same law confines the question of the s 
over the main channel to one of 500 ft., or to twospans of 350 ft. 
each (clear width) : 

And whereas, by careful calculation, the amount of the ma- 
terials and the cost of that portion of the bridge above referred 
to, arranged on the most judicious and economical spans for the 
remainder of the distance, will involve an extra cost of about 
three-fourths of a million of dollars: 

And whereas there has been no bridge of the character of 
that which (in our judgment) is required at this place yet con- 
structed, to furnish us with any reliable and certain data on the 
serious questions of materials and workmanship in spaus of such 
great length: it is therefore 


Resolved that we, as practical engineers, cannot conscien- 
tiously recommend to the parties in interest to venture upon the 
construction of spans of as great length as the maximum one 
prescribed by the law, and that therefore we do recommend for 
adoption the minimum spans allowed by the law as more eco- 
nomical, less hazardous in construction and maintenance, and 
affording ample accommodation to the commerce of the river and 
the port of St. Louis. 

It was also resolved that, in view of all the circumstances of 
this case, we would recommend spans of l2ss than 350 ft. in the 
clear, if the Federal laws permitted of such reduction. 

In addition, it was resolved that the proper position of the 
west pier of the two long spans is at or near the line of low water 
on the St. Louis levee, and that the remaining space between 
the two long spans and the east shore can be most judicious} 
filled by spans of 264 ft. each, with spans at each end that will 
take in the entire width of each levee, unless it shall be found 


by estimate that the additional expense of the piers is consider-| 


ably greater than the extra cost of spans of about 304 ft. 

It is thought that while for all of the other piers the method 
of coffer-damming would be too costly, yet for the first pier at 
the low-water line on the St. Louis side, where the rock is soon 
reached, it may be adopted advantageously, and the masonry of 
the pier founded directly on the rock. 

The committee examined the estimates of the chief engineer 
as to the cost of the foundations and piers, and are satisfied that 
they will be sufficient in amount. ‘The plan on which he has 
estimated will probably cover the cost of that of any of the other 
plans, and is. taken by the committee as the basis of cost of that 
portion of the bridge which has been assigned to them to con- 
sider. He contemplates a pier located as already mentioned 
on the St. Louis levee, located on the rock. The next pier will 
be 368 ft. east, and will divide the main boat channel. The 
depth of the rock below low water is 45 ft., overlaid by about 


30 ft. of sand, although this depth of material changes with: 


every tlood. It is contemplated here to sink iron pneumatic 
piles of 8 ft. diameter until they reach the rock, into which they 
will be firmly secured ; upon these, at the level of. low water, 
will rest the masonry. ‘lhe next pier will be 348 ft. from the 
last described, at a point where the rock is 83 ft. below low 
water. This will also rest upon pneumatic piles, which, how- 
ever, will not be driven to the rock, as the cohesion of the ma- 
terial to their sides, and the bearing of their extended bases, will 
give ample support at a depth considerably less than that of 
the rock below. The next three spans will be of 264 ft. each, 
resting also on pneumatic piles, The rock at these points is 
still deeper than at the other places mentioned, and the sup- 
porting power will therefore be obtained in the same way. The 
next pier being near the east shore, he thinks it may be found 
advisable and safe from its position to place on wooden piles, cut 
off below the scour line, but in this estimate the foundations for 
this pier were regarded as being similar to the others. 

A careful revision of the details of the chief engineer’s estimate 
satisfies the committee that a sufficient sum in gross has been 
arrived at to amply cover the cost of the foundations and 
upon either of the plans which have been recommended by it for 
adoption at this place. The aggregate amount for these items 
is $2,541,007. 

In conclusion, the committee would say that in their delibera- 
tions they have been influenced by a strong professional interest 
in a work whose magnitude demanded of them the best know- 
ledge, consideration, and judgment that could be applied to it. 

many peculiar features show themselves here immediately 
below the confluence of the two greatest rivers that have ever 
heretofore been presented to the profession to deal with, that 
they have approached the problem of founding a structure of the 
size proposed with great caution. 

Many of the committee were notified at an early day that this 
question would be brought before them, and at the meeting it 
was found that much individual examination of the subject had 
already been made, assisted by the practical experience which 
they had gained in the construction of their works. In com- 
mittee, therefore, a varied and comprehensive knowledge was 
developed, which greatly assisted,in the solution of the difficul- 
ties to be met with at this place, and it enabled the members, 
after free discussion, to arrive at results with great confidence. 
They now offer them to the Board for its intelligent examina- 
tion, and would be glad to receive from it any suggestions which 
may occur to it on the subject entrusted to its charge. 

E. S. CHESBROUGH, 
W.S. Somuirn, 

Gro. A. PARKER, 
L. J. FLEMING, 

C. L. McALPrNeg, 
W. J. McALPrInE, 
A. ANDERSON. 


REPORT OF THE COMMITTEE ON SUPERSTRUCTURE AND 
APPROACHES. 


Your committee, to whom was referred the subject of super- 
structure and approaches of the bridges, respectfully may 
to report, that on examination of the charters of the Bridge 
Company, and the laws of Congress regulating the spans of 
bridges on the Mississippi river, it is found that the oue autho- 
rised at St. Louis “ must not be a suspension-bridge, or a draw- 
“bridge with pivot or other form of draw, but must be con- 
“ structed with continuous or unbroken spans, and subject. to 
“ these conditions: First—That the lowest part of the bridge, 
“ or bottom chord, shall not be less than 50 ft above the city 
“directrix at its greatest span. second—That it shall have 
“ at least one span of 500 ft. in the clear, or two spans of 350 ft. 
“in the clear of abutments. If the two latter spans be used, 
“the one over the main steamboat channel shall be 50 ft. above 
“the city directrix, measured to the lowest part of the bridge, at 
“the centre of the span. Zhird—No span over the water at 
“ low-water mark shall be less than 200 ft. in the clear of 
* abutments.” 

The foregoing conditions are such as do not admit much lati- 
tude in the choice of lengths for the s particularly when 
considered in connexion with the cost of the necessary substruc- 
ture, and the fact that the width of the river to be spanned at 
low water is but about 1792ft. Among the alternatives 





allowed by the law as above recited, the first is, that one span 


jiers | 





may be 500 ft. in the clear, while all the others must be at least 
200 ft. in the clear. If 500 ft. should be adopted as the princi- 

1 span over the main aap oy channel, it should obviously be 
jocated near the St. Louis shore; and the site of the pier for 
the support of the western end of this span should be at or 
near low-water mark on the St. Louis levee, where a solid rock 
foundation will readily be obtained. To insure aclear in yon of 
500 ft. between the piers, the length of truss requ’ cannot 
be much less than 50 ft., making the point of location for the 
next pier at that distance from the levee, leaving the space to 
be filled between it and the Illinois shore 1272 ft. This space 
of 1272 ft. admits of being filled with six spans of 212 ft. or five 
spans of 254,; ft., or with four spans of 318 ft., or with three 
spans of 424 ft. { : 

The second alternative is to build two spans of 350 ft. each in 
the clear, requiring a length of truss of abont 368 ft. Begin- 
ning at the point ot location of the first mentioned pier at low- 
water mark on the St. Louis levee, after putting in the two 
spans of 368 ft. each, there will remain a space of 1056 ft., 
which may be filled with five spans of 2117; ft., or with four 
spans of 264ft., or with three spans of 852ft.. From low- 
water mark on the Illinois shore to the proper point for an 
abutment on the east side of the East St. Louis levee is 160 ft., 
making the whole distance from the second 368 ft. span, 1216 ft., 
may be equally divided into four spans of 304 ft. each. 

he further eonsiderafion of this question involves a know- 
ledge of the regimen of the river at this place, and of the foun- 
dations for the piers. Therefore, the committee on this sub- 
ject requested a joint meeting of those to whom these questions 
had been referred. Such a meeting was held, and after an 
elaborate discussion of the whole. subject, it was unanimously 
resolved by the members of the joint committee, ‘‘ That, 
“ under the circumstances of the case, it is expedient to con- 
“ struct the spans over the main channel of 350 ft. in the clear ;” 
and they expressed by resolution “their unqualfied disappro- 
“ bation of spans of 500 ft.” The joint. committee also recom- 
mended the arrangement above described of spans of 264 ft. 
between the main channel and the east shore. 

It was proved in joint committee that the cost of a span of 
520 ft. will be more than twice as great per foot of bridge as a 
span of 368 ft., and not less than three times as tas asi 
of 304 ft.; consequently, the cost of one span of 520 ft, will be 

ual to the two spans of 368 ft., and one and a half spans of 
264 ft.; that is, for the cost of one span of 520 ft., no less. than 
1150 ft. of bridge in spans of 368 ft. and 254 ft. may be built, 

Two general plans for the superstructure and approaches of 
the bridge have been considered by your committee, one involv- 
ing the use of four trusses and the other of but three trusses 
for each span. The plan contemplating the use of four trusses, 
provides a clear space of 14 ft. in width between the two middle 
trusses,sto be occupied as a railway, with four rails, to accom- 
modate the three different gauges of the lines centring at St. 
Louis. Between the middle and outside trusses, clear spaces of 
17 ft..each provide for two. carriage-ways, either one of these 
carriage-ways being of ample width for the passage both ways 
of street cars, and all the common vehicles of travel and trans- 
portation. Outside of all the trusses, two side-walks, 8 ft. each 
in the clear, with substantial railings, are to be added, making 
the whole width of superstructure 75 ft. 

The second general plan contemplates but three trusses 
span, omitting one double-track carriage-way and one side 
In other respects this plan is much like the une first mentioned. 
Of these two plans, the first seems best adapted to the wants 
of St. Louis and the public generally, and is, therefore, the one 
which the committee would recommend, 

Beginning at the low-water mark at the St. Louis levee, two 
spans of 868 ft., and four spans of 264 ft., will span the river to 
the low-water mark on the Illinois shore at Bloody Island ; one 
span of 160 ft. will reach from low-water mark across the levee 
at East St. Louis, to an abatment where the embankment to 
form the eastern approach should also abut. From the point 
first mentioned, to wit, the low-water mark at St. Louis, one 
span of 264 ft. will reach across the levee to the block on the 
west side of the levee, and where pedestrians will be furnished 
with especial accommodations for ascending to and descending 
from the side-walks of the bridge, besides the usual means at 
either end of the bridge of gaining access to them. 

Going westerly from the river, a span of 160 ft.. and a span 
of 85 ft. will succeed. At this point, the identity of width of 
the structure, and its general characteristics, will end. The 
railway tracks and the carriage-ways, with the side-walks, will 
be carried forward on independent structures; the railway over 
a succession of 85 ft. spans, and of colonnades, on a slightly 
ascending grade, over the various streets and blocks, for a 
distance of 1964 ft., to Broadway. The independent iage- 
ways and the side-walks will have a gradual descent for a distance 
of 595 ft. to the streets. 

A map of a portion of the city of St. Louis, showing more 
fully the location, extent, and termini of this bridge as herein 
proposed, and some details of the plan on a large scale, has been 


repared. 

4 the maximum moving load assumed for the a is one 
locomotive engine, weighing 88,000 lb., its tender, 50,000 Ib., 
and a train of loaded cars, weighing 2364 lb, per foot of the 
track occupied by the cars; the train being of a greater length 
than any one span of the bridge. This is believed to be as 
heavy a load as bas ever been made by Fie a single engine, and 
heavier than any railroad bridge has hitherto been required to 
sustain. 

The moving load upon the carriage-ways is assumed to be 
100 Ib. per square foot of an available width of 14 ft., or at the 
o of 2800 Ib. per — a hay my On eed side-walks 
the maximum weight of people that can possibly o is 
assumed at 70 lb. per square foot, or 1120 lb, per foot of beige. 
A proper railway track for this bridge will weigh 300 Ib. per foot. 
The timber and plank n for one carriage-way will 
weigh 560 to 600 Ib. per foot. The tramways for carriages, 
and the rails for street cars, bolts, spikes, &c., will weigh about 
160 Ib. per foot. An allowance for dirt, ice, snow, &., is made, 
equal to the weight of snow 1 ft, deep, equal 8lb. per square 
foot, or 150 1b. per foot of each carriage-way, including the 
guard timbers and chords. The weight of way is, 
therefore, trom 720 to 900 Ib. per lineal foot, according as it may 
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be dae © Sad, ont Be washer eee he wet we Se. The 
weight of a carriage-way floor cannot safely be estimated at less 
than 900 lb. per lineal asamaximum. The weight of the 
wooden stringers and planks for each side-walk is estimated at 


mud, and wet weather, making the weight per foot 210 lb. A 
suitable iron railing, with proper cast-iron bases and angle-irons 
to connect it to the floor beams), is assumed to weigh 70 lb. per 


868 ft. spans at the end posts will be 
the distance from centre to centre of the 
ill therefore be 164 ft. From centre of middle 
trusses to the centre of the nearest side truss the distance will 
be 194 ft.; and the distance from the centre of an outside truss 
to the end of the floor beam, where the railing is to be attached, 
is 9g ft. From the data here given, the weight upon each truss 
is obtained, and this weight is reduced to pounds per panel, per 
truss, for convenience of calculating the strains to which the 
several parts of the structure will be subjected. 

Assuming as before that the ruiling will weigh 70 lb. per 
lineal foot, or 910 Ib. per panel of 13 ft., and that it is attached 
to the floor beams 6 in. from their ends, it will operate upon the 

jecting floor beams as upon a lever, the arms of which are as 
Byand 19} ft., the weight being applied at the shorter arm. 

the weight of the railing will give the floor beam at the 

t of with the mi io trule on upward tendency of 

oN" X $F 4921p, neatly, while the downward force at the out- 

side truss will be 910-+4+-432=1342 lb. Each floor beam is sup- 

to consist of a pair of solid rolled iron ‘* Phoenix beams,” 

ote Sone, at ighi > ard. Each floor beam 
wi 


> 
b=} 


for the railway, being 164 ft. long, contain 11 yards of this 
iron, and weigh 1375 |b. The floor beams under the 
way and side-walk will be 29} ft. long, containing 58} ft. 


of the “ Pheonix beam,” and will weigh 2437% lb. per panel; the 
weight of the floor beam which supports the railway track will 
be sustained by the two middle trusses—one-half by each; the 
weight of the oor beams under the carriage-way floor and the 
side-walks will be sustained by an outside and a middle truss, 
but the preponderance will be upon the outside truss; the —_ 
of these beams will be divided into ay of 194 and 94 ft., 
and their weights will be respectively 1625 lb. and 8124 lb. If 
the weight of the portion of the floor under the side-walk 
(8128 lb.) be — to act at its centre of gravity, it will have 
a leverage of 4] {t., against 194 ft., and will produce an upward 


tendency of the middle trase of S1°hX 442035 Ib, and a 


downward force at the outside truss of 812}+-203;—10154 Ib. 
The side-walk railing (if attached to the beam 6 in. from its end) 
will operate as upon a lever, the arms of which are 19) ft. and 
9} ft., the weight being ap lied to the shorter arm. ence at 
the middle truss the weight of the railing will give the floor 
beam a tendency to rise equal to suet = 432 Ib., nearly, 
while the force downward at the outside truss will be 910+432 
=1342 lb. The weight of the side-walk floor, 210 lb. per foot, 
or 2730 1b. per panel, may be considered as concentrated 4} ft. 


from the end of the beam, and having a leverage of 44 ft., | th 


— 19} ft., causing an upward force at the middle truss equal 
G0 M665 Ib., and a downward force at the outside truss 


of 2780-+4-665=3395 lb. The weight of le supposed to be 
on the side-walk is 560 Ib. lineal foot, Tr 3280 lb. per panel, 
which, if concentrated at the middle of the walk, will have a 
leverage of 5 ft. against 19} ft., producing an upward force at 
the middle truss of cada = 1866 Ib., and a downward force 
at the outside truss of 7280-+-1866=9140 lb. The side-walk 
will be carried entirely by the outside truss not only, but it will 
relieve the middle truss of a considerable portion of the weight 
of the carriage-way, which it would otherwise have to sustain, 
and the it, of which the middle truss is relieved, will be 
added to the weight on the outside truss. When the side-walk 
is loaded, the effect at the trusses will be as follows: 











Downward Force at Outside Truss. lb. 
From weight of raili a. ev ne 1,842 
aa few toms oe panel eo = oeesi(is«éi24i OG 
s floor planks and stringers, per 
ove ese ose one 2,730 
” people passing, per panel wie 9,140 
a ota lc, | ay 
Upward Tendency at Middle Truss. 
From weight of railway, per i] ns tt 432 
) Gove beam, per panel “-.  .. (908 
” floor planks, &c., per panel... 665 
® people, per panel ove w. «=—s-1, 866 
Total - 8166 


The maximum weight caused by the side-walk, to which the 
outside truss will be subjected, is 14,327§ lb., while the middle 
truss will be at the same time relieved of 3166 1b. When the 
side-walk pe ee to be loaded. this relief will be reduced 


The top lateral bracing will consist of solid rolled deck beams 
for struts, and round iron di 1 tie braces; the bottom 
lateral bracing will be similar diagonals, connected to the floor 
beams. 


The lateral braces for the railway will weigh about 980 Ib. 
panel, and for each double-track jage-way 1160 1b. The 
weight of lateral braces upon each outside truss will therefore 
be 580 Ib. per panel, and on each middle truss 1070 Ib. 

Between the carriage-ways and the railway wooden screens 
will be a agg ny to prevent horses from being frightened 
by locomotives. screens are estimated to weigh 715 lb. 
per per truss. The moving load on one double-track 

way, 14x 13 x 100=18,200 lb. per panel, will be sus- 
i cake, 9100 1b., by each truss. 








The greatest weight to be carried by an outside truss, and by 
vay + And aan les the weight of the truss itself, will then 
as : 


On Outside Truss. 2 
From side-walk and people ... ote aor eee 14,327 
» Carriage-way, floor plank, &c., — . 5,850 
» lateral braces of carriage-ways on ahd 589 


»» Carriages and horses, Bex 0x18 > Te as ose 9,100 
Total per panel, per truss ... 29,857 

M Nn 14,550 

ean weight per panel, per truss, of engine and cars 

Weight mjd ee ae a 
» _ carriage-way per panel, per truss, = 5,850 

» carriages and horses, sexs sah 9,100 
» __ lateral braces and floor beams... evs 1,802 
» screen ove ne ove ove ose 715 


33,967 
Deduct upward tendency from side-walk 1,300 





Maximum weight on middle truss ... ... +» + 32,667 
” ” outside truss eee see oor 29,857 


Difference eve 2,810 


The middle trusses will therefore be subjected to a weight 
about nine per cent. greater than the outside trusses. 


At a future time it may become desirable to place a single- 
track railway on one of the double-track carriage-ways, and per- 
haps upon both. In such a case, the outside truss will be sub- 
jected toa load more nearly equal to that upon the middle 
truss, and it is therefore ndvieable to make the trusses of the 
same strength, and alike in appearance. 

The spans of 368 ft., 264 ft., and 160 ft., admit of a subdi- 
vision into panels of 13 ft. each, so that the iron floor beams will 
be of uniform dimensions, as well as the timbers in the floors of 
the carriage-ways, side-walk, railway track-stringers, and other 
parts not specially belonging to the truss. The weight ans 
to each 13 ft. of this truss is therefore taken at 32,667 lb., as 
one of the principal elements in computing the strains upon the 
several parts of each truss. The weight is considered as a con- 
stant for each span where the panels are 13 ft., but is diminished 
or increased in proportion as the width of panel is diminished or 
increased in other spans. 

The weight of the materials which enter into the trusses 
themselves must be determined for each span separately, and is 
therefore a variable quantity as regards the spans of different 
length. The law governing the increase of the strain as the 
length of truss increases, and by consequence the quantity 
of material required to resist those strains is quite a general one 
so long as the proportions of the truss and the arrangements of 
e several parts are similar; but it does not apply where the 
arrangement of one truss differs essentially from that of another. 
In such a case the strains must be computed for each truss 
separately, before a tolerably fair com parison can be made. 

ye diagrams of strains for spans ranging from 85 to 
520 ft., were laid before the joint committee, of which six of 
the diagrams were similar in arrangement, but varying some- 
what in proportion. 

Detailed and close estimates have also been made of the quan- 
tities and cost of material required to fully meet all the strains 
as thus computed, which detailed estimates have been placed 
at the disposal of the Illinois and St. Louis Bridge Company, 
amounting in the aggregate to $3,638,920. This sum, how- 
ever, includes, besides superstructure of the bridge, as before 
described, a span of 160 ft., single track, across the Cahokia 
creek, the embankments of earth forming the approach, paving 
the carriage-ways, flagging the side-walk of these approa ches, 
and 6000 ft. of railway track. It is, in other words, the cost 
complete of that part of the work referred to this committee. 

Respectfully submitted, 
8. S. Post, 7 
R. M. SHOEMAKER, j 
L. J. FLemine, 
O. CHANUTE, 
T. B. BLACKSTONE, 
W. J. McALpryg, 

St. Louis, August 27, 1867. 
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TOOLS AND TOOL-HOLDERS. 
To True Eprror or ENGINEERING. 


Srr,—In reference to the subject of independent cylin drical 
cutting tools and iron holders, so judiciously advocated by 
Messrs. Smith and Coventry in this country, allow me to inform 
ote ineering firm frem Chemnitz, in Saxony (Messrs. 

offmann, or Hermann, but not Hartmann), have put a similar 

it of cutters and holders upon the machine tools ex- 
i by them this year in Paris. 

The same firm have also received a gold medal (or grand 

oa a wheel-dividing and cutting machine, which the 
Government have purchased from them, the design of 
— = — on good French authority, has been ob- 


Query :—Has the arrangement of cutters and holders origi- 
nated with them, independently and contemporaneously with 
Messrs. Smith and Coventry, or have the former received the 
idea from the latter? The question is ——- as bearing 
upon the subject of my letter of the 8th, published in your last 
number but one. : ; 

remain yours very truly, 
TJ. BIRCKEL. 

October 22, 1867. 





RECENT PATENTS. 


Tue following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 

tices, from the Great Seal Patent Office, Chancery- 


e. 
(No. 453, 8d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of Thomas Shep. 
ard Hal, of Stamford, Connecticut, U.S., an ar- 
rangement of switch indicator. This indicator is so 
constructed, that when the points are fair for a branch 
line, a circuit is completed, and an electric current 
assed through an alarum, which continues ringing as 
ong as the points are thus placed. When the points 
are set fair for the main line, the circuit is broken, and 
the alarum consequently thrown out of action. With 
the arrangement shown in the patent -drawi 
the circuit would be broken some time before 
the points were set fair for the main line ; this, how- 
ever, is a matter of detail which might be easily 
remedied. 

(No. 454, 8d.) William Harrison, of Wharton 
Green, Winsford, patents a method of consuming 
smoke by arranging a series of furnaces in a particular 
manner, and passing through one of them the whole 
of the heated gases from the other furnaces. The idea 
of consuming smoke in this way is very old. 

(No. 456, 8d.) Thomas Archer, junior, of the 
Dunstan Engine Works, Gateshead-on-'l'yne, patents a 
machine for crushing and grinding ores, &c. In this 
machine the ore or other hard substance to be re- 
duced is first crushed between a series of jaws, some- 
whatas inBlake’s well-known stone-crusher ; but in this 
case the fixed jaw, instead of being opposed by a move- 
able jaw of similar breadth, acts in conjunction with a 
number of jaws or breakers, the combined width of 
which is equal to that of the fixed jaw. The breakers, 
as they are called, are approached to and removed 
from the fixed jaw a After passing between 
the jaws, the partially crushed ore is aalvel by a pair 
of crushing rollers which complete the work. 

(No. 463, 8d.) George Haseltine, of 8, South- 
ampton-buildings, F as the agent of Edwin 
Eaton Bean and William Howard Mumler, of Boston, 
U.S., an apparatus for igniting and shutting off gas by 
an electric current, this apparatus, which could scarcely 
be clearly described without reference to drawings, 
being intended to enable any number of gas lights to be 
simultaneously ignited or extinguished by a single 
operator. 

(No. 465, 6d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Alfred 
Weed, of Boston, making files without “tangs,” but 
with a blank portion at the one end, which can be held 
between the gripping jaws of a particular form of 
handle, also included in the patent. We much doubt 
whether workmen would be found to like this method 
of holding files so well as the one in the ordinary 


use. 

(No. 467, 8d.) William Sutton Gamble, of 
Idmiston-road, Forrest-lane, Stratford, patents a some- 
what complicated form of lubricator for steam-engines, 
which could not be described without reference to 
drawings. We fail to see the advantages possessed by 
this apparatus over the more simple forms of “dis- 


‘placement lubricators” now in use. 


(No. 471, 10d.) Henry Wadkin and Charles 
Shepherd, of Chester, patent ovens for calcining lime- 
stones or cement, these ovens being so arranged that 
the materials are fully exposed to the action of the 
wy fan the fuel, but are kept distinct from the 

itself. 


e 

(No. 473, 1s. 2d.) Joseph Meyers Kaufmann, of 
Glasgow, patents an aéro-motive apparatus, somewhat 
resembling in its general appearance a gigantic = 
placed on wheels, and furnished with wings worked by 
steam. The details of this contrivance would require 
far more space to describe them than we can give to 
them here. 

(No. 474, 10d.) John Weems, of Johnstone, and 
Thomas Robertson, of Kennishead, patent a peculiar 
form of ro steam-engine. This engine has an 
annular cylinder, capable of revolving in a vertical 
plane, and in which is placed a weighted a. The 
cylinder is = with traps or movable partitions, 
and it is by admitting steam between one of these 
partitions and the weighted piston that the rotation 
of the cylinder round its central axis is caused. The 
weighted piston of course tends to remain at the lowest 
part of the cylinder, and means are provided for open- 
ing and closing the traps as they pass it. The ar- 
rangement of this engine is an ingenious one, but 
we caunot see that it possesses any peculiar ad- 


vantages. 
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WE give, above, engravings of the ingenious water-jet pump 
which we noticed last week as being in use at Messrs. 
Vickers, Sons and Co.’s works at Sheffield, for raising water 
from the race in which the fly-wheel of the engine driving the 
tyre-mill runs. This pump was, as we stated in our last 
number, designed by Mr. Edward Reynolds, the engineer of 
the works where it is in use, and it is found to answer its pur- 
pose perfectly. The wheel-race from which the water is raised 
is 14 ft. deep, andthe pump is worked by water supplied under 
a head of 240 ft. 

The action of the pump will be readily understood from 
the engraving. The water supplied under the 240 ft. head 
is discharged through a jet .15in., or a little over }in. in 
diameter, into the “barrel” of the pump, which is Zin. in 
diameter. The “barrel” is enlarged at each end to join the 
suction and delivery pipes respectively, these being both 2 in. 
in diameter, as shown in the figures. The inlet-pipe through 
which the high-pressure water is led into the pump is 1 in. 
in diameter. The small jet is of brass, and the remainder of 
the pump is of cast iron. 

The pump is placed about the floor level, 14ft. above the 
bottom of the wheel-race, yet, notwithstanding that the 
suction-pipe has no foot-valve, the pump primes and starts 
itself perfectly when the high-pressure water is turned on. 
There is only one point in the fixing requiring particular at- 
tention, and that is that the delivery-pipes should not have 
such easy bends as to allow the jet from the nozzle to pass 
out without filling the barrel. rtd the pump was fitted with a 
straight delivery-pipe open at the end, the jet would of 
course play freely through it; and it would then be necessary 
to temporarily throttle the outlet, say, by placing the hand 
over it, so that the water might fall back and fil the working 
barrel. As soon as the barrel is filled, the pump will draw 
from the suction-pipe, and continue working without any 
further attention. 

Messrs. Vickers, Sons and Co. have now a considerable 
number of these pumps in use at the River Don Steel Works, 
and the experiments so far made show that they give an ex- 
cellent duty—about 72 per cent. of that theoretically due to 
the full quantity of water expended. Messrs. Vickers are, 
however, at present making an experimental apparatus for 
the purpose of determining accurately the proportion of useful 
effect obtained under various conditions; and we hope soon to 
be = to place the results of their experiments before our 
readers. 








RAILWAY CARRIAGE OF MEAT AND MILK. 


A CORRESPONDENT of the Times makes some useful sug- 
gestions with reference to the carriage of meat and milk by 


rail. He says: 
“The prices of meat in London would correspond much 
more closely with the lower prices of distant towns if there 


were better means of sending the meat to London. This 
remark applies both to that which is sent to the London 
butcher and to the private consumer in London. The rail- 
ways have no special arrangements for the reception, car- 
riage, and delivery of meat. It ought never to be packed 
tight, nor in heavy masses, nor exposed to undue heat, or 
dust, or drying winds. It ought never to be handled from 
the time it is first cut up to the time that it is sold by the 
butcher or dressed by the cook. There ought to be special 
meat-vans on all the railways, and each country gentleman, 
cattle salesman, or country butcher who consigns a dead 
bullock, or calf, or sheep, to a customer in London, ought to 
be able to place his meat on hooks or shelves in a portable 


larder, which sould be such as two men can easily lift and |} 


place in the meat-van, there to remain undisturbed through- 
out the railway journey, and thence to be removed, without 
opening the larder or touching the meat with the hand, into 
the cart of the London butcher, or into the larder of Pater- 
familias, as the case may be. 

“The arrangements for the carriage of milk by rail in 
England are disgraceful to all concerned. The large cans 
in which the milk is stowed are known in the trade as 
‘churns’—and truly they are well named, for the milk in 
them is half churned by the motion. They are never quite 
full, so that the milk has plenty of room for exercise; they 
are large and unwieldly, so that two men are uired to 
lift each can, and it gets banged about quantum suff. The 
cans are exposed alike to heat and cold, and travel in the 
common open trucks. Compare this brutal treatment of 
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milk with the French plans. In France the milk is packed 
in a small can, which one man can easily lift. It is filled 
full, and by a simple contrivance it is so stoppered down 
that the contents are fixed by the stopper, and cannot be 
moved in the cans--i.e., cannot be churned there by the 
motion. Add to this that in hot weather the cans are enclo 

in coverings of sorse textile fabric, which are watered from a 
fine rose whenever they become dry, and that the cans them- 
selves are placed in convenient covered milk vans, and you 
see how much better they manage these things also in 
France, and how greatly our present scanty and miserable 
supplies of milk in London might be extended and im- 
proved by the exercise of a little energy and common 
sense.” 








GIRDERS AT THE RIVER DON STEEL- 
WORKS. 

In the course of the description of the River Don Steel- 
Works, which appeared in our last number, we mentioned 
some 50 ft. girders in the melting-house, which had their top 
and bottom flanges made up of bars and angle irons rolled in 
lengths equal to that of the =— We now subjoin an 
engraving showing a section of one of these girders, which 
are of box-section, and carry the traversers. The bottom 
flange or bottom of the “box” is made up of three plates, 
each 12in. by fin. ; and the top flange consists of two plates, 


FIG 4. 


<ROLLED BAR 9x¢-—> 





late 9in. by jin. 
flange is further strengthened by the two traverser rails being 


each 12in. by 4in., and one The top 
rivetted to it, these rails, which weigh 82 lb. we yard, being, 
like the bars and angle irons, rolled in lengths equal to that 
of the girder. The depth of the girders is 3 ft. 6in. over 





flanges. The fact of the flange bars and angle irons being 





SHEFFIELD. 






_— 


N 
> 
Ny 
S 
Ny 
N 
Ny 
N 
Ny 
N 
N 
N 
N 
s 


made in 50 ft. lengths enables all joint-pieces to be dispensed 
with, thus giving the girders a very neat appearance, whilst 
at the same time the cost is not increased. e plan of using 
long bars for the flanges in this way is, however, —_ to one 
objection, and that is that it prevents the flanges from being 
decreased in section towards the ends of the girder, in pro- 
portion to the strain upon them, as they would be under 
ordinary circumstances. 








Tue Mont Cenis Rartway.—That enterprising paper, 
The Engineer, has sent a special correspondent to the Mont 
Cenis, and, in order that this gentleman’s labours may not be 
entirely lost to the profession, we reprint a few of his obser- 
vations for the benefit of our readers. Respecting what— 
actuated by a strong desire to exhibit his intimate acquaint- 
ance with the French language—he terms the Fell systéme 
(query, would not a Frenchman have said systéme Fell 7), 
he expresses himself as follows :—“ Gauge, curves, gradients, 
and especially thie machine that has to work upon them, are all 
new, as I felt strongly in being drawn over the mountain 
behind one of the Fell engines; but I felt as strongly in tho 
power it manifested for its work, in its perfect prerypoe 6s 
and especially in the sense of safety ee as the 
Rocket was the true type and progenitor of the ordinary lo- 
comotive, so we had in front of us, in its essential qualities, 
the parent of the mountain engine.” That’s what he says; 
and we say—!!!! Ina later of his letter he states: “ In 
riding upon the engine it is felt that the application of 
the centre rail continuously, irrespective of ent, would 
be an advaritage for another reason. The horizontal wheels 
which bite the centre rail are never thrown out of gear, 
and accordingly whirl in the air when the easier ients are 
reached and the centre rail is dispensed with. e action of 
the engine is instantly felt to be less steady and satisfactory. 
although it may be not less safe. The wasted whirling pro- 
duces unpleasant noise, and takes away the sense of grip 
experienced when the middle rail is acted upon. The 
moment the tapered end of the centre rail again enters be- 
tween the horizontal wheels the noise ceases, the unsteadiness 
is corrected, and it is felt that the tractor is properly fulfillin 
its purpose and working as it is designed todo.” Weshoul 
think that the sight of the horizontal wheels, of the engine on 
which he was riding, “ whirling in the air,” accompanied, as this 
“ wasted whirling ” was, by an “ unpleasant noise” must have 
shaken the nerves of our contemporary’s correspon- 
dent, although we should have thought that it must have been 
rather pleasant than otherwise to be relieved from “ the sense 
of grip experienced when the central rail is acted upon.” The 
correspondent of The Engineer, however, thought differently, 
and he evidently became more composed when the “unplea- 
sant noise” ceased. In conclusion, may we ask, is it Bottom, 
or Snug, who is representing The Hngineer on the Mont 
Cenis ? 

Rats in Russta.—Mr. H. B. Froom, of St. Petersburg, 
has contracted for Bessemer plant for making railway bars 
in Finland. They are to be sold to the Russian railway com- 
panies at 20/. per ton, iron rails selling at 141. 

Tue Pas-pE-Catais.—The coal extraction of the Pas-de 
Calais was largely increased last year, having been carried in 
1866 to 18,061,638 hectolitres, as compared with 15,548,350 
hectolitres in 1865. In 1861 the extraction was scarcely 
9,000,000 hectolitres. For 1867 it is set down at 20,000,000 
hectolitres. 

Our Forrten Trape.—The declared value of our exports 
for September show a slight decrease in value as compared 
with September, 1866, due, however, to the lower prices of 
cotton goods, the total value of those shipped being less, al- 
though the quantity has increased. There is an increase of 
26 per cent. in the value of iron exported, and of 22 per cent. 
in that of coal. The total value of our exports for the first 
nine months of the oy year has been 137,202,4971., 
showing a reduction of only about 34 per cent. from the un- 
precedented total of last year, notwithstanding the lower 
valuations at which our principal goods have been shipped in 
consequence of the altered prices of cotton and other staples. 
Contrasted with the first nine months of 1866, there is an 
increase of 144 per cent. 

Sr. Errennz.—A foundries, forges, and steel works 
company has been recently established at St. Etienne. The 
company pro to apply itself to the manufacture of steel 
rails, iron and steel tyres, axles, plates for ships, and cannon 
of various kinds. 
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MANUFACTURE OF GUN-COTTON. 


Tue places at which the manufacture of gun-cotton 
has ever been extensively carried on are but few in 
number. Soon after Schonbein, in 1846, made known 
the mane emtie ihe material could be prepared, 
its m wa: up to some extent at the 
pomdeneadie af: Bouchet; mear Paris, and in this 
cotntry . _Hallsalso “ctinmenced making it at 
theif works at Faversham. At’the latter works, how- 

rer, n disastfou ion oceurred, which was attri-, 

ted by the § jbl spontaneous combustion of. 
pe ei lee a compart — oor 
, 2 littge qua ton which happen 
on br e heing buried. ‘This was in 
1847. Tn. fe, also, the manufaotite- was 
al ned after atime, the: French Commission being 
unable texproduce# material possessing the required 
qualities! and ‘inf Prussiajewhere the manufacture 
of gui-e@tton had’ also been taken up by the 
Government, the Jexperiments, which were carried 
on for eight years, were brought to an end by 
the blowing ‘wpefef the factory. More recently, 
the process of maftufacture advocated by Baron von 
Lenk was taken up strongly in Austria, where a special 
factory was erectéd at Hirtenberg; but Baron von 
Lenk’s system did not prove perfectly successful, and 
in 1865 the Austrian Government gave orders that the 
ordnance which had been specially constructed to be 
used with gun-cotton should be altered so that they 
could be used with powder, the use of gun-cotton being 
from that date practically abandoned in the Austrian 
service, 

Notwithstanding these failures, however, the advo- 
cates of gun-cotton—and notably Professor Abel, the 
director of the chemical department of our War 
Oftice—continued their researches; and, thanks tothese, 
the manufacture of gun-cotton has been very greatly 
improved, and is now established on a better basis than 
ever. At the present time gun-cotton is being manu- 
faetured in this country at two places, the one being 
the Government Powder Works at Waitham Abbey, and 
the other the extensive works of Messrs. Thomas 
Prentice and Sons, of Stowmarket, a firm who, by their 
extensive experiments on a manufacturing scale, have 
done much to bring the gun-cotton manufacture to its 
present state. The two chief features in the processes 
now followed, as distinguished from those carried on 
by Baron von Lenk, are the pulping of the cotton 
alter its conversion, and the admixture of this pulp, in 
some cases, with a certain proportion of plain cotton 
pulp, for the purpose of retarding the charges, or 
diminishing the rapidity of their combustion. The 
various processes followed during the manufacture of 
the cotton will, however, be best explained by a de- 
scription of Messrs. Prentice’s works at Stowmarket, 
which we now propose to give. 

The gun-cotton factory of Messrs. Thomas Prentice 
and Co. is situated on the outskirts of the town of 
Stowmarket, by the side of a stream which furnishes a 
supply of water for washing purposes, and also drives 
a water-wheel, by which the pulping machinery is 
worked. The factory consists of two distinct divi 
sions, one devoted to the manufacture of mining 
charges, and the other to the production of cartridges 
for small arms, there being besides some shops com- 
mon to both departments, where the conversion of the 
cotton and its formation into pulp are carried on, 

The raw material is received principally in the form 
of “waste.” Formerly gun-cotton was made exclu- 
sively from cotton wool, but Baron Von Lenk intro- 
duced the use of cotton in the forms of hanks or 
skeins, it being urged that these were more readily 
penetrated by the acids than the wool, which tended 
to cake into a mass when immersed. Now, however, 
it is found’ that cotton in almost any form answers 
equally well for the manufacture of gun-cotton, the 
processes now followed ensuring thorough conversion 
in all cases. The first thing done is to thoroughly 
eleanse the raw material. ‘This is effected by boiling it 
in an alkaline solution, then drying it in a ceritrifugal 
machine, and then again boiling it in clean water. 
After the second. boiling, it. is again partially dried 
ina centrifugal, machine, and any remaining moisture 
is thoroughly removed, partly by exposing the cotton to 
the atmosphere, and partly by placing it on shelves 
in a drying chamber heated artilicially to about 120». 
bw ing of the cotton has to be very thoroughly 
e ted, as any moisiure which might remain in it 
would, by combining with the acids used for conversion 
generate bheat,and set up a destructive action. ‘The cen- 
trifugal drying-machines, which are extensively used at 
-y con- 


various stages of the manufaciure are of ordinar, 





500 to 800 revolutions per minute. A number of the ma- 
chines at Stowmarket are worked from shafting driven 
by a horizontal engine, and others are driven each by 
a special engine placed close to the machine, these en- 
gines having their crank-shafts arranged vertically, 
and the fly-wheel of each engine being connected 
diréctly by a belt to the pulley on the spindle of the 
corresponding drying-machine. 

The cotton, after having been thoroughly washed 
and dried, is weighed out in the drying-room inte 
peri amid 1 ib. each, each charge being placed, ina 

bOx'in which it is passed into the convérting- 
room. ‘There each charge is’ placed separately ina 
bath containing the mixed acids, the mixture in which 
the cotton is submerged consisting of three parts, by 
weight, of sulphuric acid and one part of nitric acid, 
this mixture being allowed to cool down—a pro- 
cess which occupies two or three days— before 
the cotton is placed in it. After immersion, the 
charges of cotton are strained until each con- 
tains only about ten times its weight of acids, and 
each charge is then placed in an earthenware jar, and 
covered down. In order to prevent any heating of 
the cotton from taking place, the jars containing it 
are arranged ina kind of shallow trough, through which 
a current of cold water is kept constantly flowing. 
The building in which the conversion of the cotton is 
effected is ventilated by a shaft in which an artificial 
current is maintained ; but the ventilation can scarcely 
be called perfect, and itis doubtful whether the fumes 
arising from the acids could not be more completely 
removed by a series of flues connected with the shaft 
and arranged so as to draw off the air from the floor of 
the room close to the bath in which the acids are con- 
tained. This system of ventilation has been advocated 
by General Morin, and has, we believe, been found 
very effective in similar cases. 

The action which takes place when the cotton is im- 
mersed in the mixed acids is as follows: Cotton, when 
pure, is one form of cellulose, and is an organic com- 
pound consisting. of thirty-six equivalents of carbon 
and thirty equivalents of hydrogen—both combustible 
or oxidisable elements—together with thirty equi- 
valents of oxygen, its composition being thus expressed 
by the chemical formula C,,H,,0,,. Nitric acid, on 
the other hand, is a powertul oxidiser, and if added 
to cotton, and its action assisted by heat, it will 
rapidly oxidise, not only the hydrogen, but a portion 
of the carbon which the cotton contains. In the 
manufacture of gun-cotton, however, instead of the 
action of the acid being assisted by heat, care is 
taken to abstract any heat as soon as it may arise, and 
the action of the acid is thus moderated, only a certain 
proportion of the hydrogen being oxidised, and.the 
carbon being unaffected. The nitric acid, is as we 
have, said, mixed with three times its own weight 
of sulphurie acid, and, the purpose fulfilled by the 
latter is that of intensifying the action of the nitric 
acid’ by absorbing the water with which even the 
strongest nitric’ acid is diluted, and also the water set 
free by the action of the nitric acid upon ‘the cotton. 
The-hydrogen removed from the cotton is replaced by 
an equivalent quantity of nitric acid, which lias lost a 
portion of oxygen, and has thus become peroxide of 
nit , and itis the introduction of this:eomponent 
whicheateas the gun-cotton its explosive qualities, The 
peroxide of nitrogen is a powerful oxidisingvagent— 
although nob so,powerful a one as the, nitrie acid— 
and itwonly requires the aid of heat tenable it to 
oxidis¢ the carbon and the remainder of the hydrogen 
contained in the cotton, and convert them-into gases 
with explosive rapidity. The heat necessary for — 
up thigeaction is supplied when the cottom is ignited, 
and the action i aided by the oxygen contained in the 
cottomeitself. ‘The proportion of the by n. origi- 
nally oxidised by the action of the mixed acids depends 
upon-the strength of those acids, and ba the purity 
ot theeotton, subjected to them. Ac to Mr. 
Hadow, of Kings’ College, who has devoted much time 
to the. investigation of the chemical changes which go 
on during the process of conversion, thete:are four 
distingt varieties of gun-cotton, “each containing a 
differeat proportion of peroxide of nitrogen, When 
pure/cotton, and the most concentrated nitric and 
sulphuric acids—of the specific gravities 1.5 and 1.84 
respectively—are used, he states that nine equivalents 
of the hydrogen contained in the cotton are replaced 
by nine equivalents of peroxide of. nitrogen, its com- 
position being thus expressed by the formula, C,. Hs, 
9(NO,) Oyo. This Mr. Hadow gives as the compo- 
sition of Baron von Lenk’s gun-cotton ; in the tree 
other varieties he states that the number of equivalents 
of hydrogen replaced by peroxide of nitrogen are 
eight, seven, and six respectively. By the process of 


it is materially increased in weight in the proportion 
of about 7 to 4. 

To return, however, from this somewhat lone 
digression, to the manufacture of gun-cotton as 
carried on at Stowmarket. The cotton, after beine 
exposed to the action of the acids for forty-eight 
hours in order to ensure its thorough conversion, is 
removed from the jars, and placed in a centrifugal 
drying-machine, which removes the greater proportion 
of the free avis.» On its removal from the centrifugal 
drying-machine it S plunged into a strong 
fall. of water received by a tank; in Which'the gun- 
cotton placed in the fall is allowed to. remain’ for a 
short time. The object of placing'the gun-cotton in 


.| the fall of water, or “drench-bath,” as it is called, is 


to ensure the sudden and complete submersion of the 
material, and thus avoid the heating and decompo- 
sition of the cotton which would take place at the 
surface of the. water if the cotton was immersed 
gradually. On its removal from the drench-bath, the 
gun-cotton is again dried in a centrifugal machine, and 
then placed in a bath through which a current of 
water constantly flows for forty-eight hours. After 
this it is again dried, and then placed in a second 
bath for a similar period, these alternate washings and 
dryings being repeated until the gun-cotton has 
passed through eight baths successively, remaining 
forty-eight hours in each. 

After having been removed from the eighth bath and 
dried, the cotton is ready for pulping, a process which 
is in itself a washing of the most effective kind. i 
process we must next proceed to describe. 

(To be continued.) 








PLUMBAGO STEEL. 
To Tue Eprror or ENGINEERING. 

Srr,—Two or three items in your article on “The River 
Don Steel Works,” published last week, bring to mind a fact 
I am in possession of, which might be of interest to those en- 
gaged in the manufacture of steel and one which, if acted upon, 
may lead to an improvement in the present mode of steel- 
making. Some three or four years ago, when steel-making 
was first commenced at Syracuse, N.Y., Messrs. Sweet, Barnes 
and Co. had a Sheffield melter, who advanced the idea that 
we could not make the best steel so long as we used plumbago 
crucibles. Partly to test the soundness of this notion, and 
partly perhaps to gratify our love for novelty, we instigated 
the following experiment : 

About 81b. of bar iron, such as we were using for steel- 
making, but of small section, was cut into suitable lengths, 
and one-half packed in an old crucible with layers of charcoal 
between, and sealed up the same as iron is usually packed for 
converting ; the other half of the iron was packed in the same 
way in every respect, except that powdered plumbago was used 
for packing instead of charcoal. The two crucibles were then 
placed in the same fire, and subjected to the same heat for 
about four days. The result from the one packed in charcoal 
was, what all expected, blister steel, ~ ¢ from the other, 
what but few would have expected, blister steel also, and to 
all appearance of equally good quality ; in fact, we could not 
detect any difference in the two, though whereas the charcoal 
had lost a considerable in bulk, there seemed to be about as 
much plumbago as before. The part which we will now call 
plumbago steel, for want of a better name, was melted, using 
plumbago and manganese in the same proportions as charcoal 
and manganese are usually used in the melting pot, and cast 
into a 1} inch round ingot. The ingot was drawn down in 
the usual way, and from one end of the bar a chipping chisel 
was made, which proved to be above the average quality, and 
from the other end of the bar a paring chisel, which was ad- 
mitted by all wood-workmen who tried it to be equal to the 
very best they had ever seen. 
Now, if plumbago carbon was very injurious to steel, steel 
made from plumbago entirely ought to be very poor, which 
is not the case. 
Although the result of the experiment was very flattering, 
the argument against continuing it was that a very expensive 
material, and one difficult to obtain, had been used in the place 
of a cheap one; besides, at that time, the manager of the 
works had —- of experiments of his own to try. So much 
less plumbago than charcoal was consumed in converting the 
iron into steel, that a careful trial might show the former to 
be as cheap as the latter; and, again, if plumbago was used 
with the manganese, there certainly would be less danger of 
its burning out as charcoal will do when thecrucibles are kept 
hot for a long time before melting. 
“ Asweare to look forimprovement in the unlikely as well as 
the likely,” even the Bessemer steel makers might carbonise 
their iron, if not as cheaply, at least as definitely with plum- 
bago as by the use of spiegeleisen, and perhaps with even 
better results as regards quality. 

Tam, &., 








Crevsot.—There appears now no reason to doubt that this 
great establishment has secured an order for eighty locomo- 
tives for Russia. The price named as that at which the con- 
tract was taken is 86/. per ton. It was necessary, in order to 
obtain the contract, to pay down a cautionnement of 32,000/., 
and the locomotives are to be delivered at. Riga before half 
the purchase money is paid over. In other words, Russia 
uires long credit. 

Steet Suarrs.—The Bolton Steel and Iron Company has 
lately forged a Bessemer steel shaft 11 in. in diameter, and 
30 ft. long, under their 26-ton steam-hammer. 








struction, each any « of a cylinder with wire-gauze 
sides, caused to revolve horizontally at the rate of from 





conversion the cotton is not altered in appearance, but 
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PROGRESS OF INDIAN RAILWAYS. 


Tue “masterly inactivity” policy of the present 
Viceroy of India can, fortunately, exercise but little 
influence upon the completion of railways already 
sanctioned and under construction ; but under.a more 
energetic and enterprising ruler India might,‘ere this; 
have seen the commencement of fresh lines of commu- 
nication, atid from the extension of which alone can 
any prospect arise of a popes development of those 
resources with whicli the country has been blessed, 
and, consequently, of an increase to thé national wealth 
end to the imperial revenues. . Having once embarked 
on the encouragement of railway construction, it is 
impossible for the Government to -stép with the lines 
already sanctioned. Experience has shown, only too 
clearly, how vain it is to suppose that private enter- 
prise will undertake such works without the stimula- 
tion of a 5 per cent. guarantee; all those companies 
who have attempted it being now unable to proceed 
without, at least, an equal amount of Government 
subsidy. ‘The programme roughly sketched out by 
Lord Dalhousie is yet far from complete, but it is 
impossible to doubt that it must, ere long, not only 
be fully worked up to, but also extended. » Metro- 

litan railways have not yet even been started 
mm India, but they are very much required in 
Caleutta, and such lines. must, sooner or later, be 
constructed there to meet the demands of local traffic. 
Madras, too, could well support a few short lines of a 
like character ; but the requirements of Bombay will 


probably be aay met by. themain lines which }: 


run through the islan parideos 

With regard to the progress made towards com- 
pleting lines already sanctioned, itis now announced 
that through communication, ‘between Calcutta and 
Bombay, vid Jubbulpore and Nagpore, will be perma- 
nently practicable, from the Ist of Ogtober,-in the com- 
paratively short space of 116 hours, or 4 days and 
20 hours. ‘The first part of the journey from Calcutta 
to Allahabad will be. got over in about 31 hours, the 
fares per rail being Rs. 59 2-6, and Rs;'29. 9 3, for 
the first and second classés respectively. From Alla- 
habad to Jubbulpore the journey per rail will occupy 
17 hours, first and second elass fares being respec- 
tively Rs. 21 6 and Rs. 10 11. From Jubbulpore to 
Nagpore the time of the journey per dak gharry will 
be 36 hours, and the fare for one seat, with an,allow- 
ance of 80lb. of baggage, will be Rs. 100. : With 
such restriction in the amount of language, it is 
scarcely probable that this route will be generally 
adopted by overland travellers, unless some provision 
be made « the company for the safe conveyance of 
the additional baggage which “7 one setting out for 
the seaport is sure to carry with him, From ‘Nagpore 
to Bombay the time of the transit per rail.is 32 hours, 
and first and second class fares.Rs, 50 10 and 
Rs. 25 5 respectively. The total charge, first class, 
from Calcutta to Bombay, will be Rs, 231 2 6, and, 
second class, Rs. 165 9 3. 

On the Madras Railway, north-west line, the pro- 
gress made is such that it is expected the line will be 
opened as far as Gooty by December next. This will 
facilitate and considerably accelerate the conveyance 
of mails between Madras and Bombay. 

The Pondicherry Government have received intelli- 
gence from Franee, by telegraph, that the imperial 
Government has. sanctioned a subsidy for the construc- 
tion of the proposed branch line of railway to connect 
Pondicherry with Conjeveram. The undertaking will, 
it is believed, be carried out by an English ¢ompany, 
and completed in two or three years. Pondicherry 
will then, perhaps, be linked by railway with all the 
chief cities of India,. Elsewhere, in Madras, the rail- 
ways are progressing, and the long talked of scheme 
for connecting Coimbatore and Ootacamund by rail of 
some kind is again attracting attention... 

At the suggestion, in the first instance, of the 
Board of Directors in London, the Madras Govern- 
ment have sanctioned the introduction, as an experi- 
mental measure, of running cooly trains on the 
Madras Railway at the reduced rate of two pice per 
passenger per wile. The carriagés, are.to be of the 
most inexpensive character, without seats, and are to 
be attached to goods trains runaing at low speeds. 
The experiment is to be tried. for six months. 

The opening of the Great Indian Peninsula Rail- 
way to Hurda is likely to be deferred indefinitely by a 
most untoward accident.’ A large bridge over a river 
called the Chota Towa has been bodily carried away 
by the force of heavy floods. ' Still there is hope that 


the line will be available for passengers arid the heavy: 


railway material that has to go forward, as a tramway 
might be put across the bed of the river, as was done 
at the Taptee. ? 


i? ' So oe 


THE METROPOLITAN RAILWAY. 


Report OF AN EXAMINATION OF THE AIR IN THE TUNNELS 
oF THE METROPOLITAN RAILWAY. 
London, October 23, 1867. 

HAvine received instructions from the directors of the Metro- 
jpolitan Railway Company, threngh Messrs. Burchell, their 
‘solicitors, by letter addressed to ‘Dr. Bachboffner, to examine 
and report the state of the atmosphere in the different tunnels 
on thei line, and on the sanitary condition. generally of the 
stations and tunnels, we beg to present the following as:the re- 
sult of our investigations: 

We proceeded in the first instance to obtain samples of the air 
in the tunnels, and we collected them on three separate occa- 
sions, namely: first, immediately after the ‘trains had ceased 
running at nights secondly, just before they commenced. run- 
ning in the morning; and, thirdly, in the afternoon between four 
and five o'clock, the period of the day when there is generally 
the largest amount of traffic. 

The samples, twenty-eight in number, were taken at different 
places in each tunnel, and at different altitudes; some near the 
crown of the arch, some near the ground, and others on a Jevel 
with the heads of the passengers. ‘These samples were analysed 
for sulphurous acid, carbonic acid, carbonic oxide, coal gas, and 
oxygen. 

The presence of sulphurous acid was sought for by the most 
delicate chemical test with which we are acquainted, namely, 
its action upon iodic acid and starch, which we have ascertained 
is capable of showing the presence of one part by volume of 
sulphurous acid in 100,000 parts of air, but we could not in any 
case discover by such test the presence of this acid; from which 
we conclude that its volume was less than the above in the 
tunnels.. The proportion of carbonic acid by volume in 10,000 

rts of the air in the several tunnels and stations was as 

ollows: 

















6 | & 
ElElg 
a “a — 
Tunnel between Bishop’s-road and Edgware- 
road, 2 a.m, September 3 ove 41 [4.1 | 41 
Tunnel between Edgware- (1 to 3 a.m. Sept. 3) 5.2 | 4.3 | 4.8 
road. and . Baker-< 2 to 4 a.m. Sept. 6] 5.4 |4.7 | 5.0 
atreet i. || os 4 p.m. September 7! .., | ... | 5.7 
Baker-street Station, 4 pan, oe 10 coe | ose | G2 
Tunnel between Bukere to 3 a.m. Sept. 3) 6.0 |4.6 | 5.1 
street and Portland-< 2'to 4 a.m. Sept. 6) 4.5-}4.2 | 4.4 
road “... oad 4 p.m. September7| ... | ... | 6.9 
Tunnel between Pert-"{1 to 3 a.m. Sept. 3) 6.0 | 5.1 | 5.5 
land-road and Gower+< 2 to 4 a.m. Sept. 6) 6.1 |4.5 | 5.1 
street ... “ 4 p.m. September 7) ... |... {12.7 
Gower-street Station, 4 p.m. September 7 boo ace 1 Cee 
Tunnel between Gower- (1 to 3 a.m. Sept. 3) 5.4 |4.4 | 49 
street and Kings-4 2 to 4 a.m. Sept. 6] 5.2 | 4.3 | 4.6 
cross ... eve 4 p.m. September 7] ... 9.1 


The amounts of carbo-hydrogen (coal gas) and of carbonic 
oxide present were so small as to be barely discoverable by the 
most-delicate processes of analysis. Lastly, we ascertained that 
the amount of oxygen in the air of the tunnels and stations 
was not in any case deficient. 

These results prove that in no instance was the air found to 
be vitiated to any material extent, although it will be seen that 
the air taken in the afternoon was less pure than that taken at 
night. The researches of Regnault, Bunsen, and other eminent 
chemists, and more recently those of Dr. Angus Smith, show 
that what may be termed “ moéel or normal atmospheric air” 
in cities and large towns consists in every 10,000 parts by 
volume of 





Oxygen $00 | oes 2,096 
Nitrogen ... ss oe 7,900 
Carbonic acid ... 1. os 4 

10,000 


It is the last constituent which when in excess renders the air 
impure, and, in proportion to its increase, so is.the air made 
unfit for respiration. Experiments conducted by Dr. Bernays 
and Dr, Angus Smith have shown that in several of our London 
theatres at about 10 o’clock p.m, in many other places of public 
resort, and especially in some of our law courts, the quantity 
of carbonic acid in the atmosphere of those places varied from 
10 to 32 parts per 10,000; and from the “Army Report” 
(vol. v. page 272) it appears that in some fairly-ventilated bar- 
racks at Aldershott the quantity of carbonic acid at midnight 
amounted to 6.42 per 10,000 of air, and at 5 p.m. it amounted 
to 7.59 per 10,000 Even in the streets of Manchester, in 
foggy weather, it has amounted to 8 parts per 10,000 of air. 

In order to determine the atmospheric conditions of these 
tunnels by comparison with the condition of the air in the 
tunnels of other lines of railway, we took samples of the air 
from several tunnels near London; and from these, which we 
designate by numbers only, we obtained: the subjoined results: 
Tunnel No. rT acid per 10,000 ot air by volume. 

38—4.6 
4—4.3 
5—7.8 
6—4.5 
7—5.3 
8—4.3 
9—4.2 
10—5.1 
11—4.3 
12—4.2 
» 18—4.6 ra we 

Our inquiries were next*directed to the quality and quantity 
of the fuel used in the engines, and to the mode ich i 
combustion is effected. ‘The plan adopted (with which-we cor- 
dially agree) is to diminish as far as practicable the combustion 
of the fuel oy be passage of the trains through the tunnels 
and stations. ‘The steam in the boiler is raised in the open air 





toa 





temperature and pressure which, by experience and daily 


by, which its |, 


practice, is found sufficient to work the trains through the 
tunnels, and when the trains come again into open space, fresh 
steam is then generated sufficient to propel the trains through 
the next journey, when the process is again repeated; by which 
means the engine-driver is enabled, when passing through the 


|tunnels and stations, to close the firebox and damper so as . 


merely to keep the fire in such a condition that it may be easily 
revived at either end of the journey. 

The évolution of the products of ¢ tion is thus almost en- 
tirely confined to that portion of the journey when the trains are 
passing through the open spaces. - 3 

The coke is of a superior quality, being made from a. coal 
which is known to be more than usually free from iron pyrites, 
and it is burnt in the ovens for twenty-four hours’ longer than 
the ordinary coke generally used upon railways. In addition to 
which a staff of eight men and a foreman are constantly em- 
ployed in examining and selecting the coke so as té ensure that 
none but the best quality of coke is transmitted to’ London for 
the use of the Underground Railway. . 

To determine the percentage of sulphur in the coke, thirteen, , 
samples were submitted to chemical analysis, and these gave an 
average proportion of 0.26 per cent. of sulphur, which is about 
one-fourth the quantity found in ordinary coke. As regards the 
coke, therefore, we see nothing to which we can take exception, 
but, on the contrary, we are of opinion that the best available 
means are used for obtaining a fuel as free from deleterious 
matter as possible, in addition to which the combustion of the 
same is conducted withthe view of preventing as far as possible 
the escape of offensive gases. 

The presence of sulphur, or, more correctly speaking, of 
sulphurous-acid gas, in the tunnels and stations, which at times 
is appreciable both to taste and smell, more particularly on 
those days when the external atmosphere is unusually dense, 
must not be taken as an indication that this gas exists in dan- 
gerous quantities, for as little as one part of this gas in 100,000 
parts ©! atmospheric air is strongly perceptible both to taste 
and smell, and paper moistened with a solution of iodic acid and 
starch becomes tinged with a blue colour when exposed for a 
few minutesto air having the above proportion of sulphurous acid. 
On several occasions we have exposed this delicate test to the 
air in the tunnels while passing through them, both in the car- 
riages and on the engines, and, although the quantity of air 
thus brought into contact with the test has been considerable, 
yet; it has only been during the time of active traffic that the 
test has shown the presence of sulphurous acid, and then in an 
insignificant degree. In addition to the above, we beg to point 
out-another cause which communicates to the air, more par- 
ticularly in the stations, a pungent smell, which, although dis- 
agreeable, cannot in the slightest degree be regarded as in- 
jurious to health: we allude to the partial combustion of the wood 
forming the brakes when acting upon the tires of the wheels in 
checking the speed of the train as it approaches the stations. 

The number of trips made by the trains through the turinels 
daily amounts to 358, of which. 284 are by the narrow-gauge 
trains, and 74 by the broad-gauge. Each of the narrow-gauge 
trains occupies 20,000 cubic feet of space, and those of the 
broad-gauge 23) 000 cubic feet.. The length of time occupied 
by each train in passing through the tunnels and stations is ten 
minutes. There are numerous openings communicating with 
the external atmosphere above, amounting in the aggregate to 
3164 square feet, and distributed in the following manner: 
namely Baker-street station, 1862 square feet; Portland-road 
station, 863 square feet; Gower-street Station, 939 square feet. 
The western end of the tunnel at Edgware-road opens in alarge 
area called the yard, and at the eastern end of the tunnel at 
King’s Cross an opening has been made directly into the atmo- 
spoeantt ft. in width, in addition. By an extensive series of 
thermometric observations, we find that there is an average 
difference of about 1.7° Fahrenheit between the temperature 
of the tunnels and that of the external atmosphere; the mean 
outside temperature being 70° Fahrenheit, while the air in the 
tunnels had a mean temperature of 68.3° Fahrenheit, so that 
it was 7° Fahrenheit colderthan the external atmosphere, 
During the winter months this condition will ibly be re- 
versed ; but in either case there will be a rapid change of air by 
an ascending and descending current. Ha regard to the 
cubical volume of the trains, the short time: pied by them 
in passing through the tunnels and stations, ‘the large volime’ 
of air which they displace, and the increased impetus giten to 
the horizontal movement of the air by the rapidity oftheir 
transit, we are of opinion that the vitigtion of the atmosphere 
cannot be of a serious character, and this accords with the 
results of our analysis. 

A careful inspection of the tunnels has also shown that they 
are well constructed, and are generally dry and free from infil- 
tration of liquid or other matter prejudicial to health, with the 
exception of a portion of the tunnel between Portland-road 
end Gower-street; to this we directed the attention of Mr. 
Fenton immediately after ‘our first inspection; and we are 
happy to be able to add that the defect was atonce attended 
to, and is now in a perfect sanitary condition. 

We find on iiquiry that the general heaith of the employés 
is such as to afford Saqnestiguable proof of the sanitary con- 
dition of the air in the tannelx, From a statement furnished 
to us by Mr. Fenton, it appears that the percentage of sickness 
and mortality of these persons is considerably less than that of 
the. employés on the Great Western Railway. ‘To this fact we 
may add the results of our own personal inquiries, which fully 
confirm it, as many of the engine-drivers and guards have, we 
find, been in tie service of the company since the gpening of the 
line. They are to all external appearance robust healtuy men, 
and they have assured us that since they were first appointed 
they have scarcely had a day's illness. 

From the foregcing facts, we are enabled confidently to state 
that the atmosphere of the Metropolitan Railway is not un- 
wholesome or injurious to health. 

(Signed) 


h 





Gxo. H. Bacnuorrner, Ph.D., F.C.S., &e! 
Hy. Leruesy, M.B., M.A., &c., Profs 
of Chemistry in the College of the Lon- 
don Hospital, and Medical Officer of 
Health for the City of London. 
J. Wuirmore, M.D., &c., Medical Officer of 
ealth and Chemical Examiner of G 





for the Parish of St. Marylebone. 
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PLANS FOR THE IMPROVEMENT OF THE HARBOUR OF ST. HELIER, JERSEY. 
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PLANS FOR THE IMPROVEMENT OF THE HARBOUR OF ST. HELIER, JERSEY. 
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THE HARBOUR OF ST. HELIER, JERSEY. 

WE bave referred, in another part of the present number (vide page 416), to 
the competitive plans which have been sent in to the Jersey authorities 
for the improvement of the harbour of St. Helier; and we give, on this 
and the opposite page sketches showing some of the principal of these plans. 
Each of these sketches bears the name of the engineer by whom it was proposed, 
but, for convenience of reference, we subjoin a table in which the various names 
and estimates are given. 











Reference No. Name of Engineer. ser tea ~~ 
‘ 8. 

1 ove Rendel__ a. ove tee ovo oe +» 834,000 0 0 

W. R. Kinipple ° ee .. 299,600 0 O 

Brereton ... ev. 260,000 0 O 


4 ee Giffard ... ose ooo eee ese +. 218,414 16 
8 ee): An eh a. te eee 
6 eee A. Doull ... ooo coe eee ose ove 
; -» W.A.BrooksandJ.Murray .. ... «+ 820,000 0 0 
e Gis Gew ee y ee oe”*  Sae 
Oe | I cee: ee ere ee, SE 
ee 2 ear cee & 
11 eee Plews (this competitor sent in five plans) 
2 «+ Rend Bonin (dated July, 1863) os te 
14 
15 


ooo ee ere ded jade! pase Sen, ae 
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PARSONS’S PATENT BOLTS. 


Tv we wish to break a bar of iron, wood, or other 
material, we first “nick” it all round, and afterwards 


bend it, or give it a few blows, the force then required 
being, as every mechanic knows, but a fraction of that 
required to effect rupture if we had not submitted the 
bar to the preliminary process of “nicking.” It 
would appear that we are only now becoming alive to 
the importance of this fact, and of its obvious corollary 
that if we wish a bar to sustain a maximum amount of 
“fatigue,” we must carefully eliminate everything of 
the nature of “ nicking.” 

A little consideration will divest the case of the ap- 

ntly paradoxical result that, by adding metal to a 

ar injudiciously, we may most seriously detract from 

its power of resistance, or, in other words, that it is 

not, as commonly stated, the strength of the weakest 

art merely, which governs the resistance of the whole, 
Pat the weakness of the strongest part also. : 

Now, by nicking a bar, and so suddenly reducing 
the sectional area at that point, we not only increase 
the unit strain, but we concentrated the deflection or 
the elongation of the fibres, as the case may be, at that 
point. ‘The “fatigue” of the metal consequently is 

reater, the elastic limit is soon passed, and the bar 
Soeake through the fibres, whose elasticity has been 
destroyed, that is, of course, through the “ nick.” 

The vital importance of avoiding, wherever prac- 
ticable, any sudden reduction of section was forcibly 
illustrated by some recent experiments on steel flanged 
rails 4} in. deep, tested by pressure applied at the 
centre of 5 ft. bearings. With the solid rails of uni- 
form section, the maximum deflection before rupture 
averaged 10 iu.; but when the uniformity of section 
was destroyed, by punching a hole 1 in. diameter 
through the bottom flange, the ultimate deflection 
averaged somewhat less than 1 in., under a breaking 
strain—but one-half that borne by the unpunched 
rail, 

Now, testing this result by the new coefficient of 
strength introduced by Mr. Mallet—the dynamic re- 
sistance to rupture—or the foot-pounds of work done in 
rupturing the material, represented with sufficient 
accuracy by the product of the breaking weight and 
half the ultimate Sedection, we find that, although the 
sectional area of the rail was reduced some 6 per 
cent. only, the resistance it could offer to a blow, or 
general “fatigue,” was less in the proportion of 
(4 X 1): (1X 10), or 1 to 20, that is, 95 per cent. of 
its original resistance to such agencies was forfeited by 
the “ nicking” effect due to the punched hole. 

These results are fully corroborated by the interest- 
ing experiments on the patent bolts of Mr. Parsons, 
carried out on ‘Tuesday last, at the works of Messrs. 
Burton and Waller. The object aimed at by Mr. 
Parsons is the attainment of uniform section, with the 
consequent uniform rate of elongation—the maximum 
due to the material—throughout the whole length of 
the bolt; and in order to obtain this desideratum, 
without introducing the practical inconvenience of a 
smaller diameter at the shank, he grooves that portion 
of the bolt in the manner shown in our engraving. It 


UY... 
iil Wy 





will be observed, that the shank of the bolt will fit the 
hole through which the screwed portion must be 
passed, and that it will consequently retain the rela- 
tive positions of the parts screwed together as 
effectively as an ordinary bolt. 

In order to appreciate fully the true value of the 
results arrived at in these experiments, it will be 
desirable to consider briefly some of t'ie | facts already 
deduced from previous experiments bearing on the 
general conditions of the casé. 

To obtain a correct estimate of the comparative ad- 
vantages of different types of screwed bolts, it will 
not be sufficient to base our conclusions on the ulti- 
mate resistance per square inch only. That of course 


with decrease of length. Thus the absolute ultimate 
extension of a bar 10 ft. long was found to be 26 in., 
equal to .216 per unit of length, whilst that of a bar 
10 in. long was 4 in., or nearly .42 per unit. This re- 
sult Mr. Kirkaldy tells us is due to the drawing out 
of the metal suddenly just before rupture, or other- 
wise the elongations would be tolerably uniform. _ 

To test the influence of diameter, the following 
experiments were made by Mr. Kirkaldy: A bar of 
iron 1} in. diameter was cut into five pieces, of which 
four were reheated and reduced in the rolling-mill to 
ld in., Lin., } im., and }in. diameter, and then cut to 
equal lengths. ‘The respective elongations per unit 
were found to be .283, .267, .252, .238, the correspon- 
ding breaking strains being 56,869 ; 57,379; 58,190; 
and 59,708 lb. per square inch, exhibiting an increase 
of strength per unit of area, and a decrease of elonga- 
tion per unit of length, as the diameter was succes- 
sively reduced. 

The contraction of sectional area at the point of 
rupture is also a very important element in determin- 
ing the value of a bolt. The amount varies consider- 
ably with different qualities of iron and different 
modes of treatment. If the strain per square inch on 
the original area of the bar only be taken into ac- 
count, hard and brittle iron may often present an 
apparent superiority over tougher and much better 
metal. If we estimate the actual strain per square 
inch at the point of rupture, the superior iron will 
always show a higher result. The reduction of area 
varies from some 15 per cent. in common Scotch iron 
to 70 per cent. in Swedish charcoal iron. 

In conducting his valuable series of experiments on 
screwed bolts, Mr. Kirkaldy discovered the curious fact 
that bolts cut with a new die exhibited an inferiority of 
some 16 percent. belowsimilar bolts cut with an old tool. 
This difference is about the same as that existing be- 
tween the original bars and the screwed portion, and we 
think no comment on this fact is needed to impress 
upon every one the necessity of attending to the form 
of thread employed in any experiment made for the pur- 
pose of comparison with previous ones. 

We are now in a position to make an analysis of the 
experiments’ on Mr. Parsons’s bolts of the class shown 
in the engraving, the diameters being } in., length of 
shank (reduced in area in varying proportions) 23 in., 
length of screwed portion 1} m. The bolts were 
placed in a block of iron, and the nuts were turned 
with a long spanner till the bolt was fractured. The 
number of turns required to effect rupture, the twist 
on the bolt itself, and the point of rupture, are noted 
in the following tabular form : 











. No.of Turns) No.of Turns Point of 
Form of Bolt. | of Nut. | of Bolt. | Rupture. 
1. Ordinary... ...{ 2 vs |Serewed portion 
2. Patent. Minimum 
section of shank! 53 3 Shank 
3. Patent. Maximum) 
shank ... cool 5} 1 Screwed portion 
4. Ordinary...  ...| 23 % Ditto. 
5. Patent. Medium | 
shank ... at a 4 |Ditto. 
6. Ditto. ... eco} 64 4 Shank 








The pitch of the threads being uniform, the elonga- 
tions will be nearly proportional to the difference 
between the revolutions of the nut and the bolt. The 
rate of elongation per unit thus deduced, and the per- 
centage of diminution of area for each specimen is 
shown below : 


Elongation per  Diminution of 

, unit of length. area per cent. 
ee 07 

2 -20 26 

3 +20 20 

4 08 9 

5 17 26 

6 21 34 


The above data show us that the bolts failed by the 
combined action of tensional and torsional forces, and, 
from what we have already advanced, it will be seen 
that the “work done” in rupturing either of the bolts, 
or, on the other hand, the resistance it would offer to 
a blow or jerk, is directly proportional to the rate of 
elongation, the iron proving to be of average uniform 
quality. Now the average elongation of the patent 
bolts was .195 in., whilst that of the ordinary ones was 
.075, or a ratio of 2.6 to 1. The ratio of the best pro- 





is an important element ; but it will be necessary also 
to take mto consideration the comparative diameters 
and lengths of the bolts, the rates of elongation, the 
reduction of the sectional areas at the point of frac- 
ture, the loss of area at the screwed portion, and the 
mode adopted in cutting the thread. 

With reference to elongation, Mr. Fairbairn’s ex- 


portioned patent bolt to the ordinary shows an advan- 
tage of 2.8 to 1. Tne importance of this direct prac- 
tical exhibition of a superiority, indicated in an equally 
decisive manner by theoretical consideration, will be 
estimated at its true value by most practical men. 

It is obvious that the elastic grip of the new bolt 
will he greater in the same ratio, and that the friction 


and so obviate the necessity for double nuts in many 
instances. 

The bolts tested were designed for fish-plates, and 
they are undoubtedly well adapted to do the required 
work. For fastening armour plates and other work 
liable to rough usage, the advantages this bolt possesses 
of maintaining the maximum amount of elasticity due to 
the material, and at the same time preserving the position 
of the plates by a close bearing of metal to metal through- 
out the whole length of the shank, will give it an un- 
questionable superiority over most other attempts at 
effecting the same results. 








THE PH@NIX FOUNDRY, GLASGOW. 
No. II. 

In our last week’s number we described some of 
the details of the manufacture of large-sized cast-iron 
pipes as at present carried on at the Phoenix Foundry, 
Glasgow, and we will now continue our review of the 
appliances and modes of operation accumulated by the 
expericnce of a whole generation of ironfounders in 
these old-established and interesting works. The best 
class of water and gas pipes are now, without excep- 
tion, turned and bored at their ends so as to make a 
tight and true metallic joint when joined together in 
great lengths. The machines for turning and boring 
these pipe ends are different in their construction from 
common engineer’s lathes, and resemble more closely 
the so-called hollow lathe, to which we have occa- 
sionally referred, or the lathes for turning the trun- 
nions of large guns, of which we gave an illustra- 
tion on page 641 of vol. iii. of ExcGinzertnc. The 
pipes are mounted in bearings upon a strong longi- 
tudinal bed, and, after being properly. centred and 
adjusted, are held steady and immovable during the 
whole operation. The cutting tools, arranged in a 
circle in even numbers, and at a circumferential 
distance of about 4 in. apart, are made to revolve by 
the main spindle of the lathe, and the whole headstock 
is traversed forward and backward upon the bed for 
giving the necessary feed motion. Each pipe requires 
to be turned outside at one end, and bored inside its 
socket at the other end; and accordingly each machine 
is fitted with two headstocks, one at each end, and 
arranged in a similar manner, the only difference bein 
that one headstock carries a boring-head with sever 
cutters at its outer circumference, while the other 
headstock has a hollow turning-head, with the cutters 
set to gauge inside of it to the circle required for the 
end of the pipe. ‘Ihe cutters are ground to the proper 
angle both at their side and at their face, and they cut 
with both their edges simultaneously. The cutters 
produce a ringing noise in their action, showing that 
vibrations caunot be avoided, however steadily the 
ipes may be fastened and held down in their collar 
earings. It is, therefore, a necessary precaution to 
arrange the cutters in pairs, and in symmetrical posi- 
tions as far as possible, in order to equalise their pres- 
sure all round the pipe. The feed motion for the head- 
stocks consists of a simple rack and pinion gear, worked 
by means of along lever by the attendant. This is very 
convenient, since the length of pipe to be turned or 
bored never exceeds a few inches, and a quick return 
motion for the headstock is by these means equally at the 
command of the workman. The pipes turned and 
bored at their ends in this manner can be fitted to- 
gether with great ease, and with a superior accuracy 
in every respect to the common pipes, in which the 
tightness of each joint depends principally on the pack- 
ing. The turned and bored pipes make a tight me- 
tallic joint, their surfaces being coated with a thin 
layer of red lead and oil only for gas-piping, and with 
an equally thin coating prepared of Roman cement for 
the joints of water-pipes. The finishing of the joints 
saves a great deal of labour and expense in laying the 
pipes, and it does not increase the cost price of the 
pipes themselves by more then about 5 per cent. 

Pipes of less than 6in. internal diameter are not 
moulded by machinery, nor furnished with a collapsing 
frame-bar in the centre of their core. To the produc- 
tion of these articles, and of other castings of smaller 
sizes which are moulded entirely by hand, the third dis- 
tinct portion of the Phoenix Foundry is devoted. This 
is a series of sheds or buildings covering a very ex- 
tensive area, aud subdivided into numerous tracts and 
yards according to the different kinds of work pro- 
duced in each division. In a foundry making small 
articles for the current trade of ironware, i.e., a great 
and varied number of articles of small dimensions and 
weights, a very large floor area, in proportion to the 
number of cupolas and to the total mass of metal cast, 
is required in order to accommodate the very numerous 
moulding-boxes, and leave a sufficient passage between 








periments show that the proportional amounts increase 





on the nut under this grip will prevent its turning, 


the rows of the latter. No cranes are req for 
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this department, and the arrangements are all 
very simple, although on a very large scale. The 
pipes of small diameters are moulded in green 
sand or in dried moulds, according ‘to the require- 
ments of quality. Their cores are built up round 
a central bar by straw ropes, and are finally covered 
with loam. ‘The moulding is done by hand, each 
mould being maintained in an inelined position, both 
during moulding and casting. The, patterns are: of 
wood or iron, according ‘to the number of casts re- 


quired; byt the number of casts which a good wooden | 


pattern will permit, if carefully handled, and of: a 
tolerably chao form, is very'surprising, — In fact, the, 
great c of wooden ‘patterns is not the injury 
from use, but that. towhich they are subjected when 


in store and out of employment, exposed to the 
atmospheric influences and changes: of temperature, 
which, ‘even’ with great care, cannot be. avoided. 
Some vety: remarkable patterns are those for moulding 
long articles of half-round sections, such as, for instance, 
a casteiron -gitter,or long water-trough. The un- 
equal contraction of the metal at the two surfaces, 
the one concave, the other convex, causes the article to 
take a different shape from that of the mould in cooling. 
A pipé of this class; ifmoulded from a straight pattern 
would, after-cooling;be found bent to a considerable 
extent. ‘It is ‘therefore necessary in moulding to 
make provision ‘against'this peculiar mode of shrink- 
age, wid! to give/to the pattem an amount 
of « bend, ormeyurvein the opposite; sense. to! that: 
whieh the \eontraction of the metal will:produce, 
so thatthe» two: osite curves will: balance * each 
other, andthe pips. after solidification. \\will. come 
out straight from.a mould shaped te a. curve.’ The 
exact shape-and proportion of curvature-to be given to 
the pattern in anticipation of theSpposite tendency of 
contraction is a matter. requiring ;greaf experience, and 
it would:form one of the most complex problems for the 
ingenuity of .@ mathematician, to.solve by a general 
formula. The: - moulders, however, readily «succeed 
by a), few? trials: making’‘a pattern, first. of all, 
according to judgment: and ‘experience, and casting 
a sample from that. The: shape of. the’ sample 
indicates the’ direction’in ‘which any ‘errors may be 
corrected, and generally;:after® very few trials of that 
kind, a curved ‘mould is produced"which will give a 
perfeetly straight article when cast from. Amongst 
the great variety of ‘small castings made at this 
foundry for what. is called the general trade, there 
aresome kinds of: hemisphericalkettles or pots, 
which are produced in extraordinarily large numbers. 
They"are made for export; and are destined to form 
primitive hotséhold and camp utensils at the ex- 
treme ‘bordets of ‘civilisation, The metal in these 
articles»ig-very thin in proportion to their dia- 
méters. “ant contents. Some vessels fully 1 ft. in 
diameter are Cast wit! no more than 4 in. thickness of 
metal: Other very thin castings made at the Phenix 
Foandry-are the circular casings for gas-meters. The 
iromrans perfectly well into these very narrow forms, 
andthe castings are sound and smooth all over their 
sutfaces...With vegard'to the quality and strength of 
tlie castings made at the Phoenix Foundry, very careful 
observations:and tests.are continually carried on. Of 
theitode of-testing every single length of pipe by 
hydtwulic pressure we have already given an account. 
‘The@*strengtht of the iron in the sleeper and chair 
foutitiry-is tested regularly by a machine constructed 
atthisfoundry, and of which we expect to give an 
illustration .very shortly. From each cast two 
orsthree-bars are made, for being tested by this 
machines! ‘The bars ‘are 2 in. deep and 1 in. broad by 
3 ft. 6in: long. ‘hey are inserted in the testing-ma- 
chine upon supports exactly 3 ft. apart, and a direct 
weight is applied on the centre of each bar. The ma- 
chine is so arranged as to put on gradually increasing 
weights in suecession, and to measure both the break- 
ing load and the deflection at the moment of fracture, 
or at any other desired moment. A bar made from 
the cast of Griffin’s patent sleepers, which we have 
seen'tested by this machine, bent with a load of 30 
ewt. to the extent of 0.4 inch deflection without break- 
ing, and showed a small permanent set only after re- 
moval of the load. ‘The same bar broke afterwards with 
34 ¢wt. applied to it in the centre. This great strength 
of iron, which we have no reason to consider far above 
the general average of the quality produced at the 
Phenix Foundry, is very far above the average quality 
of foundry iron in general. We need only to refer to 
the able paper recently read by Mr. Ewing Matheson 
before the Society of Darineers, and published in our 
columns, to poinf out how nearly this test corresponds 
with the very best, results known at present in this 
country, 
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THE VARTRY WATERWORKS. 

Sreverat of the mishaps connected with the proseeu- 
tion of the Vartry Waterworks, constructed from the 
designs of Mr. Neville, O.., to supply Dublin with 
water, have been already chronicled in our pages. Of 
these the most momentous was the partial failure of 
the great dam of the Roundwood reservoir, and the feel- 
ing of insecurity in the Vartry thence arising has been 
such as very much to impair the value of property in that 


quarter, “Mr. ‘Pighe, the’ owner of the fine domain of 


sanna, which would be ‘exposed to the fury of the 
flood sliould a rupture of the dam take place, has con- 
sequently. prenghh an action against the Dublin cor- 
poration, and has recovered: from them 12,061/. as 
compensation for the injuty done to his property. 
The following comments upon the event appear in the 
Irish Times, of Saturday week last : 


“The jury in the case of Lighe versus the Corporation of 
Dublin, after a careful and minute investigation, have 
awarded 12,0612. as compensation to Mr. Tighe. | This large 
sum measures the probability that the Vartry embankment 
will burst. If there were no such probability, no compensation 
would have béen given. The chances of failure in the em- 
bankment must be great indeed when 12,0611. is granted to 
compensate for them. The residents in the neighbourhood 
of the embahkment and the citizens of Dublin may well be 
alarmed at the restilt/’ Por the verdict means that, after an 
examination of several engineers, and an exploration of the 
embankment itself, a»jary found that there is a strong pro- 
bability that the embankment will give way, no one can tell 
how soon. 

* Although not a drop of water from the Vart: 
received for use in Duwblin, for years past the Vartry water 
tax has been imposed upon the citizens. In fact, the impost 
has been levied ever sinee the Vartry Bill was passed. Ifthe 
amount of this tax is added, as it should be, to the mone 
borrowed, and to that Jost, as in the case of Mr. Tighe, we will 
find that more than half‘a million of money has already been 
expended on this unfortunate undertaking. There is not 
the slightest doubt, and wwe say it advisedly—that Parliament 
must be petitioned to grant power to borrow further moneys. 
We have to expect further bursts in embankments, fur- 
ther damages, and further outlay, so that it is impossible to 
foresee when the enormous drain upon the property and 
industry of the citizens can end, The scheme has already 
seriously injured the’ city. Our taxation has been enor- 
mously increased, and now we have the mortification of 
knowing that, in the judgment of a jury, there is a strong 
probability that the works will give way and effect an amount 
of damage fearful to contemplate.” 


has yet been 








TRACTIVE RESISTANCES ON RAILWAYS. 
(Continued from page 385.) 
Heating Surface. 

Tue power of locomotive engines depends principally upon 
two elements—their heating surface, and their adhesive weight, 
that is to say, the weight resting upon the driving wheels. 

Let us first calculate.the number of horse power obtainable 
from each unit of heating surface. 

At their maximum service speed, our various engines are 
capable of developing the following amounts of work; 

Horse power. 


eee eee see one 


ot an engine 
b 


Mixe " dee os0 me nom 300 
Goods » (weight 33 tonnes=32.4 tons 
English) sii 800 


Goods engine (weight 30 tonnes=29.46 tonnes 
English) bie ove 
Goods engine with eight wheels ‘ ose 400 

The power developed by the engines may be sometimes 
greater for a short time;,but that is only what may be termed 
a coup de collier. 

By dividing the amounts of work developed by an engine by 
the area of the heating surface, we find the number of horse 
power obtainable from each unit of surface, as follows: 

Horse power developed 
per square per square 
metre of foot of 
heating surface. heating surface. 
ove 1.3 2 


275 


Crampton engine... 


Mixed Mio. 80 = 0978 
Goods » (ix wheels) 2.5 = 0.232 
» _ (eight wheels) 2.0 ox 0.185 


” 

The number of horse power obtainable from each unit of 
heating surtace thus increases as the speed at which the engine 
is run becomes greater; and the firebox surface is of greater 
proportionate value than the total heating surface. 


Adhesion of Locomotives. 


In order to caleulate the tangential effort exercised at the 
point of contact of the rail and driving wheel, we have to add to 
the tractive force, shown by the dynametrical curve, the force 
necessary to effect the movement of the engine.and tender, con- 
sidered as véhicles. This force is known from the experiments 
of which we have spoken. 

From the numerous examples given in our tables, we conclude 
that, for a sustained tractive effort, an adhesion of } can be counted 
upon in good weather, and of } in bad weather. In tunnels the 
amount of the adbesion is not generally greater than }. 

We can now obtain from our experiments « practical formula 
for calculating the loads of locomotive engines. 

Let P=the gross load in tonnes which can be drawn by a 
locomotive at the speed, V, over a line of known pro- 
file (V is éxpressed in kilometres per hour); 

r—the resistance per tonne of the load, P ; 
P’=the weight in tonnes of the engine and tender; 
=the resistanée per tonne of the weight, P’, considering 
the engine and tender as vehicles ; 





S=the total amount of heating surface, in square metres ; 
N=the number of horse power obtainable from each square 
metre of heating surface ; 
P”=the adhesion weight of the engine; 
m=the coeflicient of adhesion. 
The effort when running will be 
Pr+P’r, 
The work per second will be 
(Pr+-P’ 2”) x0.277 x V. 
And we ought then to have 
(5) (Pr+ P’r’) x 0.277x VSSxN x 75. 


Also, in order to prevent slipping, it is necessary that 
(6) Pr+P’r Smx P". 

We have determined, ‘by our experiments, the values of the 
or r,r’, N, and m. It is possible, then, by means of 
these two formulm, to calculate the maximum load which can 
be taken by any known engine, and the speed at which this 
load can be drawn. 

‘These formule serve also to solve the inverse problem, and 
to determine the principal elements of a locomotive which will 
draw a load, P, at the speed V, over a line of known character. 

Thus in the formula (5), considered as an equation, there may 
at first be given to P an approximate value, from which may be 
deducted the value of S. Afterwards the formula (6), considered 
as an equation, will permit of the determination of P". ‘The 
values of S, P’, and P” may be afterwards slightly altered to 
suit details of construction ; but the problem will have received 
its best solution it it is contrived to render equal two by two, the 
relative components of the formula (5) and (6). 


M. Dieudonné afterwards communicated a note, forming an 
appendix to the general mémoire, upon the production of steam 
in locomotive engines. 

In the series of experiments to which the note referred, the 
water was measured in the tender by means of a graduated scale, 

In the case of a Crampton engine, the power developed was 
407 horse power, and the vaporisation per square metre of heat- 
ing surface was 42 kilogrammes=8.58 1b. per square foot (? per 

hour), 

In the case of goods engines the vaporisation was not more 
than 16 to 18 kilogrammes per square metre=3.268 1b. to 
3.677 |b. per square foot. : 

These experiments show that the quicker an engine runs, the 
greater is the production of steam per square foot of heating 
surface, and consequently the greater is the amount of work 
developed. As far as the production of steam is concerned, it 
would, therefore, be advisable to increase the speed as much as 
could be done without injury to the working parts. 

In these experiments, the quantity of water used per tonne 
per kilometre varied with passenger trains from .704 litre in 
the case of express trains to .445 litre* in the case of, ordinary 
trains, these quantities being respectively equal to .2534 gallon 
and .16 gallon per ton per mile. In the case of goods trains, 
drawn over a line of similar character, the consumption. of 
water per tonne per kilometre was 0.88 litre (.3168 gallon per 
ton per mile) with an eight-coupled engine, and 1.39 litres per 
tonne per kilometre (= .499 gallon per ton per mile) with en- 
gines of the class known as No, 20. ‘The consumption of water 
per horse power was thus found to be less as the speed was 
greater. 

The respective consumptions were: 

litres. Hons, 
Express trains... « yr = hier 

Ordinary passenger trains 0.4 = . 

Goods trains ™ 1.48 to 1.85 0,5328 to 0.666 

The results are explicable by the fact that in the fast-ranning 
engines the steam was cut off earlier in the stroke than in the 
case of those running at slow speeds. 

The quantity of water not utilised averaged 30 por cent. of 
the total consumption. 

To the resistances of the engine considered as vehicles, de- 
termined by the experiments already described, it is necessary 
to add the resistance created by the pressure on the working 


arts. 

M. ‘Dieudonné calculated the amount of theoretical work 
developed by the action of the steam on the piston (the effect of 
the back pressure being allowed for), and compared the amount 
thus calculated with that shown by the dynamometer to have 
been utilised in traction, the tractive effort measured being that 
exercised upon the drawbar of the first. wagon of the train. 

In the case of an engine of the class, known as No, 20, it 
was found that a theoretical power of 226 horses was expended 
thus; 

192 horse power upon the drawbar. 
3 ‘ upon the transportation and friction of the engine. 

The proportion of the theoretical work utilised is thus in 
this example: . 

92 


== 0.85, 
226 








Tus Crrveranp Iron Traps.—The Cleveland pig iron 
market continues brisk. The demand does not at present 
show any symptons of decline, and a good deal of business 
has been de me. Stocks in the railway warrant stores have 
fallen somewhat below 73,000 tons. A large 
Cleveland pig is being shipped for Scotland. ntinental 
deliveries are of about the usual extent. As re; the 
foundries there are some rumours as to orders for pipes, but 
the work is not yet given out. Tenders are expected to be 
made shortly for a large quantity of railway castings for 
India. In rails, deliveries for Egypt and the north of Kurope 
are still actively p ing. 

STEAM Sates ds-- the WislenasterGlemnah has accepted a 
ree of the Union Steamship Company for a bi-monthly 

espatch to the Cape of Good Hope, 


uantity of 








* In the abstract of MM. Vuillemin, Guébhard, and Dieudonné's 
paper published by the Société des Ingénieurs Civils, these quan- 
tities are—evidently by mistake—given as 7.04 and 4,45 litres re- 
spectively. 
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BRIDGE OVER THE RIVER THAMES, AT COOKHAM. 
DESIGNED AND CONSTRUCTED BY MESSRS. PEASE, HUTCHINSON, AND CO., ENGINEERS, DARLINGTON. 
(For Description, see Page 403.) 
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TECHNICAL EDUCATION. 

An account has appeared in the newspapers this 
week showing how certain Birmingham law-students 
distinguished themselves under examination, one plac- 
ing the Alps in the island of Sardinia, another givin 
to the Duke of Marlborough the rank of admiral ms 
the command of the Spanish Armada, and another 
ascribing to Ben Jonson, the dramatist, the famous 
dictionary of Doctor Sam Johnson, the philologist. 
We are uot certain that every pupil, articled to an 
engineer, would, even at the end of his three years’ 
apprenticeship, acquit himself very much better under 
an examination in natural philosophy, engineering 
history, and the principles of engineering design. For 
so-called engineering pupilage is at best but a sorry 
make-shift for a really sound technical education. As 
Englishmen we all admire our engineers, whose pro- 
fession indeed has its birthplace and home in England, 
and we admire them the more because our best engi- 
neers have almost always been self-made men. But 
the self-made man, until his energy and ability have 
placed him far forward on the road to success, always 
works at a tremendous disadvantage. He must be a 
sort of steam-engine driven to ten or twelve times his 
nominal power; the constant pressure upon him 
approaching closely to his elastic limit, if not to his 
bursting strength; and, we may add, his wear and 
tear and consumption of fuel are such as only a con- 
stitution of steel can stand. But our self-made 
engineers have not until within the last few years been 
compelled to compete with highly educated and well 
trained members of their own profession abroad, men 
who have made all that we have done their careful study, 
and who have had, besides, the advantage of instruction 
in principles such as but comparatively few among 
ourselves have ever enjoyed. In France, in Germany, 
and in Switzerland, engineers are not left to “ pick 
up” their education, nor could they for a moment look 
upon that really absurd and abortive mode of acquir- 
ing knowledge with the complacency peculiar to our- 
selves. Imagine the boy left to “pick up” reading, 
writing, and arithmetic in a merchant’s or a solicitor’s 
office! And it is but another form of the three R’s 
which the engineering pupil is commonly left to pick 
up in an engineer’s office—the reading of engineering 
terminology, of drawings, and of specifications—the 
writing of the engineer, which, like that of the artist, 
is in pictured forms and symbols—and the arithmetic 
of the engineer, which is the grandest of all arith- 
metic, the arithmetic of natural philosophy and of 
constructive art. 

No one denies or doubts the value of systematic 
technical education, but, as with every great question, 
it is left to “the authorities.’ It may be depended 
upon as certain, however, that neither the sovereign, 
nor Parliament, nor the lay press, nor the popular 
orators who speak but for the good of the people, will 





move in this matter, and that the real work is to be 
done by engineers themselves. Let them begin. 
Indeed, there was a beginning, months ago, at the 
Hotel du Louvre, Paris, where a number of English 
jurymen and others at the Paris Exhibition met and 
discussed the importance of this question, and sub- 
scribed handsomely towards its solution ; among others 
Paraffine Young, who wrote down his name with 
5000/. at the end of it. Still we hear nothing of the 
result. There is, of course, no want of means. Look 
at the 50,000/. subscribed, last year, for middle-class 
education in the metropolis. Look at the 100,000/. 
and odd subscribed this year by the ironmasters, 
engineers, and merchants of Glasgow for the new 
building of the Glasgow University. And, although 
the objects were not precisely the same, look at the 
25,000/. quickly subscribed, three years ago, by the 
civil engineers to their benevolent fund, and an equal 
subscription, last year, towards the erection of a new 
home of the Institution, a sort of palace of the pro- 
fession, not* yet, however, to be commenced because 
of the opposition of certain members. What would 
the Frenchmen, with their admirable Ecole Centrale, 
and their Conservatoire des Arts et Métiers, think of an 
appropriation of even 25,000/. for a school of engineer- 
ing technology? ‘here is indeed no difficulty as 
to means, and shall there be any in recognising the im- 
portance of the subject to which they should be ap- 
plied? And yet, as we have said already, it is the 
engineers who must move in this matter, either the 
Institution of Civil Engineers or the Institution of 
Mechanical Engineers, or both. Of the first there 
might.be reasonable hope of action; of the second, 
managed as it really is by a Birmingham inspector of 
engines and railway material, we fear there is none. 
Neither has ever encouraged engineering thought, but 
hoth content themselves with dry descriptions of 
works, useful no doubt, but which it is the business of 
the engineering press, and not of great professional 
bodies, to collect and publish. We incur no risk of a 
charge of egotism in saying that tenfold more, and at 
least equally valuable, descriptions of works, industries, 
and inventions appear yearly in our own columns than 
in all the Transactions of all the engineering bodies in 
the kingdom, and that our descriptions are twenty- 
fold more widely circulated and read. It is time 
that our great professional bodies distinguished 
themselves by initiation, as well as by the inter- 
change of information among members. The subject 
of technical education is one the most worthy of their 
efforts. Really sound engineering schools, or one at 
least, has become a positive want, and the want should 
be at once supplied, with a view of meeting the in- 
creasing competition of a better educated engineering 
from abroad. A school is needed in which, without 
attempting to make the pupils exclusively mathema- 
ticians, geometricians, chemists, physicists, or mecha- 
nicians, they should be taught all the impartable 
natural science and knowledge of mechanical princi- 
ples possible, and be exercised in designing, estimating, 
and actually constructing works and anahiean. Wor 
should be combined with study, and the study should 
be made to include that of current and progressive as 
well as of established practice, and also that of com- 
mercial engineering, engineering history, the position 
of engineers abroad, the nevrvers Bem &e. 

It is time that the engineering institutions should 
move in this matter, for, if they do not, no system of 
technical education is likely to be established among 
us which can possess the confidence and approval of 
engineers themselves. 





THE BESSEMER ROYALTY. 

Ir is frequently asserted, and we find it repeated in 
Messrs. William Bird and Co.’s Circular for the present 
month, that the introduction of steel rails is retarded 
by reason of the royalty, amounting to rather more 
than 1/. per ton of bars, now paid upon the Bessemer 
process. There can be no doubt that if this royalty 
were to cease at once, and if makers of rails would 
lower their priées by its full amount, a somewhat 
greater demand would be found for steel rails. But 
the increase in the demand could not be great, inas- 
much as few, if any, companies who were unable or 
indisposed to buy at 13/. would buy at 12/., so long 
as they could have iron rails at 6/. or 77. Those com- 
panies who have extensively adopted steel did so at a 
time when its price was greater, by more than 1/. per 
ton (or by more than the royalty), than now; and the 
superiority of steel over iron is so great, not only in 
respect of its greater durability, but in the better 
working condition of the permanent way which it 
secures, with a cousequent saving in locomotive power 
and locomotive expenses, that the companies whose 





officers have had full experience of steel rails would, 
undoubtedly, continue to buy them, and lay them 
down, even at 18/. or 20/. per ton, knowing them to 
be really cheaper than iron, even at these increased 
prices. The main reason why steel is not now almost 
universally substituted in the place of iron on railways 
is the general difficulty which even sound railway com- 
panies have in raising money beyond earnings; for, in the 
case of steel, its increased cost, over iron, would natu- 
rally be charged to capital, and this means new shares 
or new debentures. hether the royalty was off or 
on would make little difference, for, even at 1. per 
ton, it bears but an insignificant proportion to the 
intrinsic value of the steel, which, as oy ges with 
iron at 6/., may be truly said to be worth 30/. per ton, 
if not indeed much more. 

We have, in a former article, shown the fallacy of 
the opinion entertained by a few, that the price of 
steel rails will be less than now after the expiration 
of Mr. Bessemer’s principal patent, by at least the 
amount of the royalty. No opinion could be more 
erroneous, and the reasons are easily comprehended. 
Mr. Bessemer has a series of patents, all or nearly all 
of them essential to the best results from his process, 
and some of these have still ten or twelve years to run, 
A considerable royalty will continue to be paid upon 
these; and although this may not amount to the full 
royalty now paid, the makers of steel rails will refuse 
to give the whole of any reduction to purchasers. So 
far, they have made but little profit themselves, the 
competition in the manufacture and sale of steel rails 
ne been among the sharpest ever known in the 
trade. 

The principal reason, and one which every business 
man will fully comprehend, why the price of steel rails 
must increase, even when the royalty is taken off, is 
that our markets and market-prices are now at the 
lowest ebb. Companies having money might buy now, 
and with advantage, even for their requirements as far 
ahead as 1870. Prices must certainly be much higher 
before they will ever be as low again. Trade, in nearly all 
its departments, is at its worst, and manufacturers are 
glad of anything that will keep their works going, and 
just cover expenses. When trade does revive, as it 
must, and probably within two or three years, prices 
must rise. Manufacturers who have worked without 
profit during a dull period must and will make up for 
their self-denial when orders are again plenty. Labour, 
too, is constantly rising in price, and the workmen will 
lose no opportunity afforded by improved trade for 
making fresh demands. The competition among steel- 
makers for the better kinds of English iron and for 
spiegeleisen is steadily increasing the market value of 
r is essential materials for the Bessemer process. It 
is not unlikely that, after the lapse of the principal 
Bessemer patent, and the diminution of the royalty, 
steel rails, now at 12/. to 14/. per ton, will be then 
sought and purchased at from 144. to 16/. 








ROUTES IN ABYSSINIA. 

Tee following particulars, by W. Munzinger, 
Esq., the French Vice-Consul at Mussowa, rela- 
tive to the practicability of the road-tracks in Abys- 
slnia, obtained by him during a journey from Am- 

hilla to the Abyssinian plateau, undertaken in June 
ast at the express invitation of Colonel Merewether, 
will not be without interest to many of our readers at 
the present time, although the subject is one more 
particularly appertaining to the geographer than the 
engineer. In his communication to Colonel Mere- 
wether, Mr. Munzinger states as follows : 

Abyssinia has many easy entrances. There are 
oblique plains and successive terraces bringing up to the 
high table-land—through the Afar country to Adsdi; 
from Tudjurra to Hayk ; from Mussowa to Kajahkor ; 
from 7 oe to Hamascu ; from the Baika to Adjabo, &c. 
The difficulty begins only on the table-land, it being 
divided and cut in pieces by a great quantity of very 
deep ravines with water-streams, so that there is great 
difficulty in communication from one portion of the 
table-land to the other. The king’s camp being at 
Debra Tabor, and the prisoners at Magdala, action 
will evidently be directed towards the south; but I 
cannot but suppose that at the end of the rainy 
season, on the news of an army having invaded the 
country, the king will change his residence. Most pro- 
bably he will block himself up at Magdala with his 
prisoners ; less probable is it that he will stay at his 
present residence so as to induce the enemy to ap- 
proach Magdala, and then make a retreat to Kuara, 
taking his prisoners with him. For him it would be 
very easy work ; but not so for an army, the road from 
Magdala to Debra Tabor being intersected by many 
deep and steep ravines, I repeat, that it is the less 
probable supposition, because the king is at present 
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not beloved enough to expect from his soldiers the de- 
votedness the of such a retreat, would require. 
But, nevertheless, it may not be wholly useless to 
calculate on its possibility. The principal direction 
being so fixed towards Magdala, there is an option be- 
—— the two roads, Meee first ares ease 3 vere 

ring an army as quickly as possible to the high table- 
land, the e 4 of Shieh’ should be pursued until the 
latitude of dala is reached ; the second, along the 
great line of the mountains, ny cars Ld the ter- 
races which accompany steadily the high " 

“The shortest line from the sea to the highlands is 
that from Zula, or from Mussowa, to Tokunda. As 
for the starting points, there is no great difference 
betweea Zula and Mussowa ; the former is shorter by 
afew miles, and has more water, but has no good 
landing-place. Both roads join at the river Hadass, 
which offers a very easy road till the ascents of ‘l'o- 
kunda. From Tokunda till Lake Hayk the road fol- 
lows the edge of the table-land, 6000 ft. to 7000 ft. 
high, with very little irregularities, and no deep a 
to cross, touching Senafey, Addigrat, Tshelikut, Wod- 
jerat, and Hayk, whichis only three journeys distant 
from Magdala. It is useless to quote here some 
itineraries I have collected about this road, because 
the true distance could not be ascertained ; and hap- 
pily they will not be needed, because all this tract has 
plenty of water and vegetation, and no difficult, nar- 
row, or steep passages. It is well cultivated, well 
peopled, and hasa cool healthy climate. The second 
road starts from Hanfila point. During the summer 
it would certainly bea dangerous undertaking to bring 
a body of soldiers across the Salt Plain—the line from 
Boka coast to Rognely would then be preferable, but 
from December there would be no great difficulty. 
From Hanfila till Didik there are water and wood. The 
narrow passage of Didik would easily be mended in 
afew hours. The great difficulty would be the sec- 
tion of the road from Didik to the edge of the Salt 
Plain, excepting heavy rains had fallen. The water 
on both sides of the Salt Plainis drinkable. The road 
is very rough, but the stones can easily be thrown 
aside. From Magdala upwards the road leaves 
nothing to be desired. From Ayla to the first 
village of Azebo (Bedda) is four to five days’ 
march. The first half of the road is made difli- 
cult by three ascents, after which the plains of 
the Doda are reached, extending to the frontier 
of the Azebo. The Azebo country extends to near 
Hayk, the road pursuing an immense plain full of 
villages, and rich in water and vegetation. Ashangi, 
which lies 2000 ft. higher, would be left to the right. 
The Azebo country appears 3000 to 4000 ft. above the 
sea. To reach Hayk there is a very high ascent, and 
then the road joins that of the highland. If the two 
roads are compared, it will be seen that each has its 
peculiar advantage. ‘The higher road brings an army 
at once, without any fatigue from sun or climate, to a 

reen and cool highland—an immense advantage to 
furopean soldiers. It goes through a well-peopled 
and well-cultivated country, where, the first antipathy 
being overcome, most victuals might easily be pro- 
cured; it goes through Abyssinia proper. It has, 
however, the great disadvantage, that it is not fit fora 
prolonged camel transport—not from the difficulties of 
the terraces, but from its climate, which is cool and 
dewy, while the country is poor in thorn-trees fit to 
feed cattle upon. It would be an excellent road for 
mules, bullocks, &c. As to the lower road, it has 
many disadvantages. Most of it goes through a very 
thinly peopled, hot, barren country, where nothing is 
to be got excepting meat; it requires several forced 
marches. The tribes of the country live without 
government, laws, or religion. But its great advan- 
tage is that camels laden at Hanfila will reach Hayk, 
and even Santa, without difliculty, and will support 
themselves through the whole country. Besides that 
advantage, a part of the road being Egyptian, and the 
rest belonging toa great number of small chiefs, it 
would be easy to keep communications open without 
military occupation. The Egyptiwm ‘Government would 
protect its portion until the Salt Plains were reached, 
and the chiefs on the other side would be easily won 
by small presents.” 








THE METROPOLITAN RAILWAY. 
Wrruts the last few months three or four passen- 
gers have died, suddenly, in the trains of the Metro- 
politan (underground) Railway, a line upon which 


twenty-five millions of passengers are carried yearly. 
At the respective inquests upon the deaths of the 
passengers so dying, it was proved that they were 
previously suffering from diseases predisposing to 
sudden death ; but on the occasion of the last inquiry 





of the kind, Dr. Lankester, the coroner, endeavoured 
to force from the medical witnesses an admission that 
the atmosphere of the tunnels of the railway was foul, | 
aud that this foulness had hastened, if it had not 
directly caused, death. We took up this question, in 
considerable detail, in our impression of September 
6th last (page 199), and showed that, from the manner 
in which the tunnels have from the first been worked, 
there could be no injurious accumulation of either 
carbonic or sulphurous acid gas in them. Relying 
upon facts fully attested by the science of chemistry, 
and by our own knowledge of the working of the line, 
we advanced certain predictions as to the purity of 
the atmosphere of the tunnels; and, without wishing 
to appropriate any credit for having done so, we ma, 
now say with justice that the results of careful chemi- 
cal analyses have more than confirmed all that we said. 
Of what we did say we may here quote the following 
extracts : 

“The tunnel of the Metropolitan Railway resembles, in its 
mode of working, no other railway tunnel in the kingdom. 
Although trains are constantly passing through it, the engines 
have no artificial draught upon their fires, and their steam is 
wholly condensed in tanks of cold water. We do not say 
that no consumption of coke goes on in the tunnel, but, as no 
steam draught is kept up on the fire, the production of car- 
bonic acid gas must necessarily be small, and the production 
— acid gas must be, of course, almost infinitely less 
still. We have good reason to believe that not more than 10 Ib. 
of coke is actually burnt per mile, while the steam blast is off ; 
and assuming this to be pure carbon, it would produce 36 Ib. 
of carbonic acid gas, and this, at atmospheric temperature, 
would occupy 319 cubic feet. It would be discharged from 
the locomotive chimney at a temperature of perhaps 600°, or 
even more, and would therefore have a volume more than 
twice greater than that at atmospheric temperature; but as 
it would be soon chilled against the walls and roof of the 
tunnel, our estimate of 319 cubic feet will still hold good. 
Now the cross sectional area of the tunnel is 400 square feet, 
and each mile of its length therefore contains 2,112,000 cubic 
feet of air, within which the 319 cubic feet of carbonic acid 
gas would be diffused. Atmospheric air of ——— purity 
contains yetse of its bulk of carbonic acid gas, or less than 
the , part of 1 per cent., and it is only when this proportion 
is increased by about one hundredfold, or to 4 per cent., that 
air becomes fatally dangerous for respiration. Now the dis- 
charge of 319 cubic feet of carbome acid-into a space of 
2,112,000 cubie feet would increase the proportion of gas by 
less than one-half that which exists in all pure atmospheric 
air.” 

“ For ourselves, we have never detected the characteristic 
scent of carbonic acid in descending the stairs of the stations 
of the Metropolitan Railway, and yet we meet it in the 
ssighboutina’ afeveny brewery, distillery, and vinegar fac- 
tory, and learn of no attendant danger to health or life in 
consequence of it. As for sulphurous acid gas, we believe it 
will be found almost beyond detection. The worst coke con- 
tains not more than 1} per cent. of sulphur, and that burnt 
in the engines of the Metropolitan Railway contains, we 
know, a very much smaller proportion. Even if it contained 
one-half per cent. of sulphur, which it dees not, it would pro- 
duce but yjsdth as much sulphurous acid gas as carbonic 
acid gas, and the proportion of ths former in each compart- 
ment of a train would be less than that occasioned by hght- 
ing a cigar with a friction match.” . 

At the time when the above was written, Professor 
Rodgers, Dr. Bachhoffner, Dr. Letheby, and Dr. 
Whitmore were about to undertake a careful analysis 
of the air of the tunnels, and these have now been 
completed. We publish, on another page, the reports 
of the three last-named chemists, and we may here 
repeat a portion of Professor Rodgers’s report, as read 
and received as evidence at the adjourned inquest, 
this week, upon the death of a young woman who died 
on the underground railway in August last. He said : 

“ He had carefully analysed and tested the air contained in 
the tunnels of the railway between Bishop’s-road and King’s- 
cross stations, and he had made comparative experiments in 
other tunnels. The atmosphere in a pure condition consisted 
of a volume of 79.19 measures of nitrogen” and 20.81 of 
oxygen, and every 10,000 measures of air contained from 3.7 
to 6.2 measures of carbonic acid. On the 4th of September 
he found that, in 17 cubic inches of air taken from each of 
the tunnels between the hours of 3 and 6 p.M., tested for car- 
bonic acid, that with the exception of the air from the Gower- 
street and King’s-cross tunnel (which contained a more notable 
quantity), only a small trace of carbonic was indicated. On 
the 10th of September, between 10 and 11 p.m., he determined 
the quantity of carbonic and sulphurous acids contained in 
17 cubie inches, and during his transit backwards and for- 
wards from King’s-cross to Bishop’s-road he found 13 mea- 
sures of carbonic acid in 10,000 of air, and 1 measure of sul- 
phurous acid in 40,789. Carbonic acid was evident in 17 
cubie inches of the air taken from the Gower-street and 
King’s-ergss tunnel. On October 2, in the same tunnel, he 
found 18.7 measures of carbonic in 10,000, and 1 measure of 
sulphurous acid in 23,913. On October 28, between 8 and 
9 p.M., he found traces of carbonic evident in 17 cubic inches 
in all the tunnels. On the 4th of September he found that 
the following were the percentages of oxygen in the tunnels: 
Bishop’s-soat, 20.48; Edgware-road, 20.60; Baker-street, 
20.30; Portland-road, 20.10; Gower-street, 18.7. In the 
Blackheath tunnel, on September 28, it was 20.0. The air of 
Pimlico on September 21 contained 20.9. On October 24 the 

a was as follows: Box Tunnel, 20.3; Birkenhead 
Tunnel, .1; Wolverhampton Tunnel, 20.5; at Wellington 
Barracks, 12.42 at 2 ft. 6in. from the floor. 

“Replying to the coroner, Professor Rodgers said he did 


not think the deficiency of oxygen would act injuriously 


upon a delicate person through the tunnels, and he 
dd not think that the pas] of eatbouia and sulphurous 

s in the tunnels would act injuriously upon the woman. 
There was not a sufficient accumulation of these to 
be injurious to the public health. If the woman eaten 
heartily, was laced tightly, and had a diseased heart, he did 
- a the deficiency of oxygen would have hastened her 

at 

“The Coroner: Do you believe that the railway may be 
used by the public with a perfect certainty that they will: not 
be injured by so doing ? 

“ Professor Rodgers said he did believe so, but added that 
the air of the tunnels was one which should not be constantly 
breathed.” 

The reports of Drs. Letheby, Bachhoffner, and 
Whitmore showed even less carbonic and sulphurous 


Y | acid gas, and we need only refer to them, printed in 


full as they are in another column. The conclusion 
is eapeciay important, however. It runs thus : 

“* From the foregoing facts, we are enabled confidently to 
state that the atmosphere of the Metropolitan Railway is 
not unwholesome or injurious to health. (Signed) J. H. 
Bachhoffner, Ph.D., F.C.S., &c.; Henry Letheby, M.B., 
M.A., &¢., Professor of Chemistry in the College of London 
Hospital, and Medical Officer of Health for the City of 
London; J. Whitmore, M.D., &c., Medical Officer of Health 
and Chemical Examiner of Gas for the parish of St, Maryle- 
bone.” 

We will add only a few remarks of Dr. Letheby’s, 
upon his examination by the coroner. He said: 

“That the nose could detect the presence of sulphurous 
acid when it could not be detected by a chemical test. One 
part of sulphurous acid in 100,000 parts of air would make 
people cough. The arising from a partial combustion of 
the wood when the brakes were being used would irritate the 
mucous membrane; but he did not think the proportion in 
the tunnels was such as to produce any bad effect. Coke 
contained 0.26 per cent. of sulphur, and 6 1b. of coke were 
consumed per mile in the tunnels and stations. The length 
of the tunnels and stations was 11,066 ft., or 2.09. miles. 
The cubic contents of the tunnels without stations was 
4,606,792, and the number of trains passing up and down 
during eighteen hours was 358. If that calculation was 
worked out, it would be found that, supposing the whole was 
hermetically sealed, there would be upon the whole of the 
coke burnt in that atmosphere a quantity of sulphurous acid 
auounting to 4 in 10,000 per volume. The proportion 
would be 2.95 of sulphurous acid on 10,000 of air, supposing 
no change of atmosphere took place, and the percentage 
would be 0.00295, which was quite incapable of doing any 
one mischief, even, as he said, if the whole place was her- 
metically sealed. a 

“ Dr. Letheby then explained how he tested the air, and 
said the atmosphere they were all breathing in the room was 
three times as bad as any he had found in the tunnels.” 

We need hardly add that the verdict of the coroner’s 
. ‘ 
jury upon the painful case brought before them was 
“* Death from natural causes.” But we may point to 
this case, as one of many instances in which the 
principles of science may be applied with certainty, 
and apparently in the spirit of prediction, to the solu- 
tion of questions of seeming difficulty to the uninitiated. 
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HARBOUR OF ST. HELIER, JERSEY. 

A competition which has much attracted the atten- 
tion of engineers is that which is now taking place for 
improvements in the harbour of St. Helier, Jersey; 
and those of our readers who have experienced the 
dangers of being landed there, from the steamers, in 
small boats, when the-tide is too low to permit the 





-access of the steamers to the dock, will readily concur 


in the conviction of the Jersey authorities that there is 
much room for improvement. In furtherance of this 
object, the estates of the island, in the carly part of 
this year, advertised that they would, in the autumn, 
be prepared to receive designs, and consider plans, that 
might be submitted for effecting their purpose. To 
stimulate competition three premiums were offered, the 
first, we believe, being one of three hundred guineas ; 
but, as. it was also intimated that the author of the 
approved design would, in all probability, be appointed 
to carry out the works, here was the real bone of con- 
tention. It was also, we believe, intimated that the 
island was prepared to expend some hundreds of thou- 
sands on the works. Further, to ensure having the 
ideas of some of our leading harbour engineers upon 
the subject, Messrs. Rendal, Abernethy, Coode, and 
Giles were each stimulated by a special retaining fee 
of one hundred and fifty guineas. 

Under such circumstances, and in the present de- 
pressed state of professional occupation under which 
Great George-street lingers, the prospect of a keen 
competition was incvitable. Upwards of thirty-seven 
competitors have contributed designs—many of them 
more than one, and these are now on exhibition, to the 
public, at St. Helier. Amongst the names attached 
to them, we recognise those of many of the most 
eminent men in the profession; and if the committee, 
on whose shoulders the onus of selection rests, do not 
secure one answering all their requirements, it certainly 





cannot be from a of counsellors ; rather should we 
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fear the opposite verification of the old adage, “Too 
many cooks spoil the broth.” 

On a careful inspection of the various desigts, we 
are struck with the similarity that exists between many 
of them—a fact that will, we think, materially assist 
the selection. Striking out the incomplete and most 
outré, the distinctive features of the remainder may he 
classified into groups, from which, again, a little care- 
ful consideration will enable them to choose the most 
matured designs. 

The first point, however, to be determined by the 
committee will naturally be the depth of water it is 
desirable to aim at; and upon this we would strongly 
urge our opinion that, with a view to any possible de- 
a ata of future traflic to this thriving little spot, 
the scheme be dealt with in no niggardly way, but one 
sufficiently bold and comprehensive to give security to 
shipping, a safe approach, a fair depth of water of twelve 
or fifteen feet even at low tide, and ample space be 
adopted. Such a course is, in the end, the most eco- 
nomical; and had the money expended on the old har- 
bour—now dry long before low water—been contri- 
buted to a bolder scheme, a fresh start might not now 
have heen necessary. 

In adopting one that complies with these require- 
ments, it by no means follows that it should be at once 
completed in its entirety, but might be proceeded with 
contemporaneously with the development of the re- 
sources of the island, as we entertain a strong con- 
viction that to proceed at once to an expenditure of 
some two hundred and fifty to three hundred thousand 
younds would be to cripple the resources of the port 

y the burden of a debt to which, for some years, they 
can never be equal; but to this we will again revert, 
merely adding, in passing, that the development of a 
harbour should slightly lead and not follow in the wake 
of the natural expansion of trade due to improved ac- 
commodation. 

As the number of competitors is such as to make it a | 
matter of interest to many, we give, on pages 410 aid | 
and 411 sketches, copies of the notes we made at the time 
of our inspection, which will show the general scope 
of those of the designs that most engrossed our atten- 
tion. They are drawn to scale, and, with their 
assistance, a reference to a plan of the harbour will 
enable those interested to trace out the salient features, 
whilst they are probably accurate enough for the casual 
observer not specially interested in the matter. 

Reference to a map will at once show that the ex- 
posed situation of the islands renders them specially 
subject to western and south-westerly gales ; hence 
the finger of nature would seem to point to the two 
— masses of rock, on which the Fort and 

Termitage stood, as the base from which a breakwater 
should spring. The Platte rocks, again, stand out 
as so natural a termination for this, that to fall short 
of them would be to throw away the benefit of a 
natural barrier and base ; whilst to leave them outside 
the entrance would endanger the approach of vessels, 
and also so curtail the size of the harbour, and conse- 
quent depth of water, that by the time the works are 
completed the committee would very likely find they 
might with advantage commence their labours afresh. 
We would therefore combine the Platte rocks in the 
scheme, and further at some future time like to 
see the rock known by the name of the Ozelers 
either blown up or pressed into the service of pro- 
tecting the entrance, as one competitor suggests, or 
a groyne from the prineipal breakwater. 

_ The fine sweep of St. Aubyn’s Bay causes the fl ood- 
tide to set in from both sides, and the two currents 
meet at the line connecting the castlero with the 
shore, along whiclthe road—dry at low Ceruns ; 
hence the freest access should be given to the entrance 
of the tidal water, and as the south and east of the 
harbour are tolerably protected by the rocks, we do 
not see much to be gained by any works on that side. 
Many of the competitors show an open viaduct leading 
a road to the landing-stage or pier-head. But we 
would ask, why land on this side at all? It happens 
to be so at presets but is not the,other side, under 
the lee of the Hermitage rock, the most sheltered, 
with the deepest water? There, too, is the business 
end of the town, and at that-end the only room for 
extension. Moreover, it is mutch nearer, avoids the 
passengers landing the long circuit of the docks, 
and the works - tuere’ w constitute the finest 
marine promenade in, Bw a of no slight 
suprises ): ad panel of visitors is considered ; 

or we see by a oaper that 22,000 landed at 
St. Helier Laltocn May and September of the 
present your va ee iron viadueb, ' i 


way, would not bea costly item} its hi 
dent must be but slight, as the 
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the shore so;shoals the water that ships do not, as a 
rule, pass that way. Any extraordinary cases might 
be easily accommodated by a drawbridge, which we 
venture to say, in practice, would never be used. We 
notice this in one or two designs, and have a strong 
conviction that it is in the right direction. A sum of 
fifty or sixty thousand, we have a shrewd suspicion, 
would accomplish this, and provide a jetty under lee 
of the Hermitage, which, resting on the Crapaud 
rock, would afford shelter and landing-place for, say, a 
couple of steamers. The outer breakwater could then 
be proceeded with at leisure, as the funds at their 
disposal admitted. By the autumn of next year the 
first part of such a scheme might be carried out, and 
a good steamboat-landing secured; and this, after all, 
is the great point at present aimed at—the first point 
to be achieved—and should it be found sufficient for 
the purpose, the future can them be considered. 

Such are our general views upon the matter, based 
upon a hasty inspection of the designs. It will be for 
the committee to determine what shall be done, and 
we imagine their decision, cannot be long delayed. 
Difficult as the task before them may be, ii they call 
to their aid the opinion of the pilots and captains 
frequenting the port, they will have the best advice 
they can possibly get upon the general plan, the en- 
gineering details of which may with safety be left in the 
hands of any of the eminent competitors for execution. 
We shall await with interest the decision, all we hope 
is it will be awarded free from any other considerations 
than those of merit, and that the error, too common 
in many such cases, may not be perpetrated, of refer- 
ring the plans to some engineer, who either selects 
that of a friend, or, picking pieces out here and there 
from others, produces one which he calls his own. 
With such a list of competitors, what more engineering 
advice is needed ? what better can be got ? 


STEEL UNDER THE MICROSCOPE. 

AN experienced steel-maker can estimate very closely 
the precise quality, chemical composition, tensile and 
compressive strength, and even the mode of treatment 
which a steel has undergone, by looking at its frac- 
ture. The appearance of the crystalline texture, 
which is more or less discernible by the naked eye, 
and the method in which the reflected light gives cer- 
tain variations of lustre, are the scanty yet very im- 
portant indications from which, by a series of guesses 
as to probabilities, an opinion may be lienal which 
has every chance of being correct. This being the 
case, it seems very obvious that, by-the assistance of 
the microscope, we should be capable of observing 
the texture of steel and iron fractures more correctly 
and more minutely, and a smaller amount of expe- 
rience or nicety of observation should be sufficient— 
should enable us to form a correct opimion of the 
qualities of any given sample of steel. This is the 
case, and to such an extent that it is most astonish- 
ing how metallurgists could have neglected the use 
of the microscope to such an extent as it generally has 
been. We have already drawn attention in this 
journal to the interesting researches made by M. 
Schott, the manager of Count Stéllberg’s foundry, at 
Iisenburg, upon the appearance of liquid and solidify- 
ing cast iron under the microscope, and we can quote 
the experience of this able metallurgist as to the ad- 
vantages to be obtained from microseopic observation 
of various kinds of steel. M. Schott, at his~visit to 
the Paris Exhibition, made some most remarkable 
“guesses,” as some steel-makers would call his con- 
clusions, with regard to the qualities and method of 
manufacture of many hundreds of steel samples ex- 
hibited there, and of which he, in many cases, had no 
other knowledge than that which he gould gatlier 
through the aid of a small pocket microscope, made of 
two pieces of rock crystal, formed into a very power- 
ful single lens. A pocket microscope of this kind 
ought to be the companion of every man interested in 
steel or steel manufacture. Lenses of the usual kind, 
even if piled up in sets of three or four, are entirely 
insufficient. The lens must be of a very small focus, 
and properly achromatic. A little practice is sufficient 
to enable the user to “see” through this lens; but it 
is, of course, not quite so easy to learn the meaning of 
what is thus seen, and to estimate from the appearance 
the quality of the steel inspected. 
- Schott has established for himself a_kind of 
theory which, we believe, will be useful tdthose of our 
readers who desire to use the microscope in their re- 
searches upon the qualities of steel. M. Schott con- 
each crystal of iron is an octahedron, or 
rather a double _ raised upon a flat square base. 
i of pyramids in proportion to their 
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‘bases are not the same in different kinds of steel, and 
the pyramids become flatter and flatter as the propor- 
tion of carbon decreases, Consequently, in cast iron 
‘and in the crudest kinds of hard «steel, the crystals 
approach more to the eubical form from which the 
octahedron proper is derived, and the opposite extreme, 
or the shaft wrought iron, has its pyramids flattened 
down to parallel surfaces or leaves, which, in their 
arrangement, produce what wey¢all-the fibre of the 
iron. Between these limits, all variations of heights 
‘of pyramids can be observed in the different kinds of 
steel in which these erystals are arranged more or less 
regularly and uniformly, according to the quality and 
mode of manufacture. The highest quality of steel 
has all its crystals in parallel positions, each crystal. 
filling the interspaces formed by the: angular sides of 
its neighbours. ‘The crystals stand with their axes in 
the direction of the pressure or percussive force 
exerted upon them in working, and agri the 
fracture shows the side or sharp corners of all the 
parallel crystals. In reality good steel under the 
microscope shows large groups of fine crystals like the 
points of needles, all arranged in the same direction, . 
and parallel to each other. If held against the light... 
in a particular direction, each point reflects the light: 
completely, and a series of parallel brilliant streaks 
are shown all over the surface. Now, the exact 

arallelism of the pointed ends or of the streaks of 
Tight is one of the most decisive tests for a good 
quality of steel, ‘and this is not visible quite so fre. . 
ween as might be generally imagined. On the 
contrary, a great majority of steel fractures show 
crystals arranged in parallel groups or bundles, as 
before described, but clustered together in several dis- 
tinct erystalline layers, which are not parallel to each 
other. ‘Ihe consequence is that the needle-points, 
visible under the microscope, appear to cross each 
other at certain places, or at least they point. in"such 
directions that, if elongated, these lines would cross 
each other at a short distance in front of the fracfired 
surface. Wherever the crossing actually takes place, 
a ridge or line is generally visible to the mare eye, 
and the colour of the two parts of the fractured sur- 
face which contain the different groups is different, 
since the light which falls upon one group at the 
proper angle for reflection will be in such a position 
with regard to the other group as to throw the points 
of the crystals into the shade. The one part of the 
surface, therefore, will appear bright or silvery white, 
while the other will look dark or grey in colour, As 
usual, inferior specimens are more instructive than the 
best qualities, Teenees there the peculiarities and 
faults come out most strikingly. We have. seen a 
piece of a Bessemer steel block on a spoiled charge, 
in which the crystalline structure of the, spiegeleisen 
was seen in some spaces, particularly at the edges of 
the air-bubbles, perfectly distingaianee from the coarse- 
grained crystals of the mass of steel all round. This 
mass, moreover, contained groups of very -different 
character within itself. In a specimen of steel or iron 
made by another process we could discover . clearly 
defined crystals of pyrites, indicating the existetice of 
sulphur in an unexpectedly tangible manner. Re- 
peated melting, heating, or hammering of steel has in 
general the effect of reducing the sizes of crystals, aud 
also of laying them more parallel. Still there seems 
to be a difference between the treatment which gives 
parallelism and that which causes the reduction of sizes 
in the crystals. The former seems to be principally 
due to the action of the heat, and repeated melting is 
the great panacea in this respect. The small-sized 
crystals, or what is called fine-grain, can be obtained 
by mere mechanical operations. In fact, hammering at 
adull red heat, or even quite cold, is known to pro- 
duce the effect of making the grain of steel extremely 
fine. This is a property, however, which is lost by re- 
heating, and at a sufficiently elevated temperature 
steel seems to crystallise in large grains, which remain 
if it is allowed to cool slowly and undisturbed by 
mechanical action. 








STATISTICS OF BRITISH INDIA. 

THE commercial rise and progress of our East 
Indian possessions are set forth most concisely in the 
third statistical abstract for the several colonial and 
other possessions of the United Kingdom, recently 
published. It is found from this valuable compilation 
of figures that the area of British India is 956,436 
square miles, and that in 1861 its population consisted 
of 143,271,210 persons. ‘The gross amount of public 
revenue increased from nearly 28 millions sterling in 
1852 to more than 45} millions in 1865, and the gross 
expenditure within the same period increased from 27 
to’46 millions sterling. ‘The public debt of India has, 
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during the last thirteen years, increased by 23 
millions, and in 1865 amounted to 98,477,555/. The 
total tonnage of vessels entered and cleared in 1865 is 
represented by 4,268,666 tons, 3,228,284 of which 
iplenend to British and 1,040,382 to foreign craft, 
these figures not including those vessels employed in 
the coasting trade. The total value of imports rose 
between 1852 and 1865 from 17 to 49} millions ster- 
ling, of which sum 5 and 21] millions sterling repre- 
sented the value of bullion and specie, and 10 and 23 
millions sterling respectively the total value of im- 
ports from the United Kingdom alone. The total 
exports were valued in 1865 at nearly 694 millions, 
which represents an increase of more than 48 millions 
sterling dulen the past thirteen years. The pon 
articles imported to British India, exclusive of bullion 
and specie, are cotton twist and yarn, cotton piece 
goods, spices, malt liquors, copper, salt, and wines 
Of articles exported in 1865, raw cotton produced 
374 millions; opium, nearly 10 millions; rice, 5 
millions ; seeds, nearly 2 millions ; and raw wool and 
raw silk, each more than 1 million sterling. The 
quantity of opium annually exported during the past 
thirteen years reached its maximum in 1865, but its 
greatest value in 1863. Wool exports have regularly 
and progressively increased, 7,057,161 lb. weight 
having been shipped in 1852, and 23,432,689 lb, weight 
in 1865, 





EXTRACTING CUPPER ORE. 

A new process for extracting copper from poor 
ores has been recently introduced in America. The 
patentees of this process are Messrs. Whelpley and 
Storer, of Boston. ‘The process consists in first grind- 
ing the ore into fine powder, and afterwards calcining 
the latter in a vertical furnace or kiln with a down 
draught, and having its fireplace at the top. The fuel for 
calcination is also reduced to powder, and blown intc 
the kiln along with the air from the top. The calci- 
ning effects a conversion, by oxidation, of the sulphides 
of copper and of some other elements into soluble 
salts, whilst the surplus of sulphur is converted into 
sulphurous acid gas. All these products can be drawn 
out and retained by water, and consequently the whole 
bottom or base of the furnace is formed as a large 
water-trough. This trough extends to a considerable 
distance in front of the furnace, and ends in a cistern 
or well filled with water. An Archimedian screw 
is kept revolving at the bottom of the water-trough, 
and this sales all the calcined ore forward 
through the trough until it is finally deposited 
into the cistern, The water is thereby made 
to dissolve all the salts of copper, which are 
afterwards used for precipitating metallic copper, 
or for the production of copper salts. The first ex- 
yeriments, on a large scale, were made by Messrs. 
Vhelpley and Storer, at East Boston, with a furnace 
18 ft. high ; but a new furnace is being now erected by 
the patentees of the process at Harvey Hill Mine, 
near Quebec. This is to be 30 ft. in height, and is ex- 
ected to reduce 50 tons of 7 per cent. ore per day. 
The machinery for pulverising the ore is somewhat 
similar to some quartz crushing-mills, only it works at 
a very high speed. The necessity of having a water- 
trough at the bottom of the furnace for the immediate 
— of the calcined ore has brought the down- 
ward draught into request. The fuel and ore, both in 
a powdered state, are blown into the furnace at the 
top by means of fans, along with the air required for 
combustion ; and the heat to be obtained in this manner, 
viz., by mixing powdered fuel with a current of air, 
and passing it through a highly heated square, is said 
to be extremely intense. The dust of ore remaining 
after extraction of the copper is in some cases the 
most valuable portion of the ore, and occasionally the 
only one utilised. This is the case with auriferous 
copper ores, which, after having been calcined and 
deprived of all soluble matter in this manner, contain 
the gold in a form which is best suited for extraction 
by mercury. 











Cuarentes Rattway.—The inauguration of the Rochefort 
and Angouléme section of this railway has just taken place. 
The — forms the principal concession of the Charentes 
Company. It is 73} miles in length, is connected at either 
extremity with the concessions of the Orleans Company, and 
traverses two of the principal wine-producing departments of 
France. 

Rattways 1x Rvssta.—A line from Warsaw to Terespol, 
the last section of which has just been inaugurated, is 193 
versts in length, and has twelve stations. The concession of 
this line was accorded to M. Leopold Kronenberg by an im- 
perial ukase, dated October 21, 1864. The line was to be 
opened for traffic in five years, that is, by the autumn of 
1369. It will be seee, however, that traffic has been com- 
menced two years earlier than has been anticipated. 








NEWHAVEN HARBOUR IMPROVEMENTS 


(For Description see Page 420.) 
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MACHINES 


FOR FINISHING LOCOMOTIVE ENGINE DETAILS. 


DESIGNED BY MR. STEPHEN ALLEY, ENGINEER, GLASGOW. 
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_ Iris now becoming the general practice to forge the lift- 
ing-arms and weigh-bar of a locomotive engine in one piece, 
and a series of special machines (applicable, however, to | 
other 8) has been designed and patented by Mr. | 
Stephen Aitey, of the firm of Neilson Brothers, Glasgow, | 
for finishing this class of work. These machines, which are | 
three in number, are represented by the above engravings. 
The first machine, represented in side elevation in Fig. 1, 
and in front elevation in Fig. 2, is more particularly designed 
for shaping the levers, L, /, forged on a otive reversing- 
shaft, this machine, two cutting tools, T, facing each 
other, are employed for simultaneously shaping the opposite 
sides of a lever, L. The tools, T, are held in tool-boxes, 1, 
which, by means of a —_ and left handed screw adjust- 
ment, can be set more or less apart on a head or slide, 2, and 
a vertical reciprocating motion is imparted to the 
tnd conneting-oi i, ‘Th reversing-shaf fo Bad pon 
= 5 e reve’ - is upon 
a stationary table, 5, ‘formed with openings in its top pak 
to receive any levers projecting in a different direction from 
the lever, L, that is being operated upon. A bridge-piece, 
6, 6, 7, is traversed along the table, 5, by screws, 8, worked 


slide, 2, 





by a feed motion, 9, whilst a saddle or slide, 10, which is 


arranged so that it can be adjusted horizontally thereon, 
carries the vertically reciprocating slide, 2, with the cutting 
tools. The machine is actuated by means of a transverse 
horizontal shaft, 11, having ‘pulleys, 12, on one end for a 


| driving-belt from an overhead shaft ; this shaft, 11, is carried 


by brackets formed on the bridge piece, 7, and by means of a 
groove and key turns a bevel pinion, 13, held by a bracket on 


| the saddle, 10. The bevel-pinion, 13, drives a bevel-wheel, 14, 


on a short horizontal shaft carried by the saddle, 10, and 
having on its front end a disc, 15, in which is adjusted the 
crank-pin, 3, for actuating the vertical slide, 2. edges 
of the levers may be planed in the same machine without 
removing the reversing shaft, by causing the bridge piece to 
travel at a suitable speed with ¢ laning tool fixed upon it. 
The tool is supscumnted in side elevation in Fig. 3, 
and in front elevation in Fig. 4, and_is for shaping the 
rounded ends and bosses of the levers, L, 7; this machine is 
also capable of shaping the edges of the leyers. The framing 
of this machine comprises four standards, 16, on which are 
fixed 1 to each other two slide-beds,17._ The reversing 
shaft, R, to be shaped is centred between an adjustable centre, 
18, carried by one slide-bed, 17, and a boss, 19, carried by the 
other slide-bed, 17, and fitted with a worm-wheel, 20, and 





feed-gearing, 9, for being turned slowly round. A long tool 
carrier or beam, 21, is arranged to reciprocate horizontally 
above and parallel to the shaft, R, by means of a revolvin 
crank-pin, 3, and connecting-rod, 4, and one or more tool- 
holders, 2, can be fixed at any part of this ‘eam, to 
operate on any part of the shaft, R. The reciprocating beam, 
21, works in guides upon slides or saddles, 22, at each side, 
and these slides can = moved on their beds, 17, at right 
angles to the shaft, R, by screws, 8, actuated by feed gearing. 
This motion is for shaping the edges of a lever, I, on the 
shaft, R, and when this is being done the shaft, R, is _ 
statio with the lever, L, in a horizontal position. 
first-motion shaft, 11, with its Pulleys, 12, is carried b 
brackets on one of the slide-beds, 17, and it actuates a pinion, 13, 
by means of a groove and key; this pinion, 13, being held 
by a bracket, 23, attached to one of the saddles, 22, and being 
in gear with a spur-wheel, 14, on a shaft carried by the 
bracket, 23, and having on its front end a disc, 15, ss 
the adjustable crank-pin, 3, for working the beam or slide, 21. 
The third machine, shown in sectional end elevation in 
Fig. 6, and in front elevation in Fig. 6, is also designed for 
shaping the edges or sides of the levers, L, 1, forged on loco- 
motive reversing shafts, R. In this machine the cutting tool, 
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T, has a horizontal reci ting motion produced by a re- 
volving eccentric, 3, aol qatentngted, whilst the tool- 
holder or box, 1, is upon a slide, 2, working in guides in a 
saddle, 10, which is moved by feed gearing, 9, along a hori- 
zontal slide-bed, 17, in a direction at right angles to that of 
its reciprocating motion. The shaft, R, to be operated upon 
is fixed on an open frame, 24, one side of which is adjustable, 
and which is carried by slides, 25, at each side, such slides 
being adjustable vertically on the standards, 16, of the ma- 
chine. framing is arranged or shaped to admit of parts of 
the piece, R, which is being operated on, being got under the 
tool-slide, 2; the details in connexion with slide bei 

as far as ible above the framing, whilst the 
front part of the tool-slide or the tool-box, 1, is made to over- 
hang or project downwards to reach the work. 








IMPROVEMENTS IN NEWHAVEN 
HARBOUR. 


In the engravings on page 418, we illustrate the principal 
portions of the works recently carried out to effect certain im- 
provements in Newhaven harbour, on the coast of Sussex. 

This harbour is situated at the embouchure of the river Ouse, 
and may be said to have taken the place of the ancient haven 
of Seaford (one of the famous Cinque Ports), now silted up, 
and protected against the waters of the sea by an artificial dam 
ot shingle and fascines, extending in an easy curve from the 
mouth of the Ouse to Seaford Cliff, a distance of about four 
miles, The same dam also, together with an artificial embank- 
ment on the left bank of the river, prevents an extensive tract 
of pasture land from being overflowed by the sea at high tides; 
that land is actually from 3 ft. to 5 ft. below high-water spring 
tides, and at an earlier period has been entirely submerged by 
the sea, as still is evidenced by the cliff-like appearance of the 
base of the hills there, belonging to the group known as the 
South Downs. 

Thus, while the decayed haven of Seaford, sufficiently impor- 
tant at one time to enjoy the privilege of sending two members 
to Parliament, testifies either to the wasteful ignorance of former 
generations in matters of harbour engineering, or to the im- 
potency of man. against the occult power of the sea, both to 
waste away natural shores or to recede from them; the hun- 
dreds:of acres of land, covered with plentiful herds of cattle 
grazing, 80 to spenk, below the level of the water, which have 

thus reclaimed, testify equally well to the energy and 
thoughtfulness of later generations; nor is it at all surprising 
that, with examples like these before them, the Navigation 
Cc i of the River Ouse should have taken the step 
in the right direction which we are about to describe. 

From’ a commercial point of view, Newhaven harbour has 
become of some importance, in uence, chiefly, of the 
passenger traffic which is carried on through it between this 
country and France by the London, Brighton, and South Coast 
Railway, that being both the cheapest and, in our opinion, the 
finest route between London and Paris; and partly, also, owing 
to the importation through it, vid Dieppe, of some of the pro- 
duce of Normandy, so largely consumed in this country. 

From a military point of view, it is of considerable import- 
ance, because the four miles of artificial beach before mentioned, 
rising with an easy slope, afford an enemy good opportunities 
for landing; and by seizing upon the harbour, which admits 
vessels of from 15 to 20 ft. of draught at high tides, it might be 
used for purposes of refitting, and be made into a general basis 
of operations. This fact has not been overlooked by the central 
Government, who are now erecting a large fort there, which 
will command the whole of the beach extending between New- 
haven and Seaford, and who have also purchased a suitable site 
to form a naval depOt within the harbour. 

The river Ouse, which is affected by the tidal waters over a 
distance of about twenty-five miles, the rise and fallin Newhaven 
harbour aos from 15 to 20 ft., follows a winding course, with 

sharp bends, two of which occurred just near its em- 
between the northern extremity of the town of New- 
re the sea, as is shown in dotted lines upon the general 
plan, Fig. 1; and as the fate of the port of Seaford plainly 
proves that the sea has a tendency to silting up in these quar- 
ters, these bends were doubly dangerous to the existence of the 
harbour, because by checking the velocity of flood tides, and 
causing eddies and slack currents, as must bave been the case, 
they facilitated and occasioned the deposit, at the very mouth 
of the harbour, of the earthy matter which the water holds in 
suspension, and by retarding the velocity of the ebb tide they, 
on the other hand, prevented that effective scour which is the 
only means for keeping open and improving tidal harbours of 
this description. 

To this effect the engineers to the commissioners, Messrs. 
Hood and Jacomb, have rectified the course of the river from 
near its mouth to tlie northern extremity of the second bend, 
and have thus obtained a practically straight channel over a 
distance of some three miles; the old bed of the river, just 
where it swept pass Pennant’s Eye, has been completely filled 
up, ae only a small portion at the southern extremity of 
that bend, so that the ebb tide meets with no retarding cause in 
the harbour proper, which thus receives the full benefit of the 
scouring effect of the tide; the whole of the second bend, how- 
ever, a portion of which only is visibe on the plan, has been left 
as it was; but as the direct actiun of the tide is through the new 
cut, there is little doubt but that in course of time this arm of 
the river will silt up. 

Sections through the new bed of the river opposite Pennant’s 
Eye, and across the new cut, are shown in Figs. 2 and 8; the 
materials for the e:nbankments were principally taken from the 
new cut, and as the whole of these low lands must at one time 
have formed an est of the sea, these materials are chiefly 
com of sand and clay. To t the bank from slipping 
at the place north of the new bridge, where it rests in the old 
bed of the river, a row of piles has been driven there, and, 
throughout the entire length of the new work executed, the 
inner slopes of the bed of the river are pitched with chalk 
rubble down to low-water level, the chalk rubble being gathered 
from the foot of the cliffs outside the harbour. 

The scour, we are informed by the harbour-master, has been 

improved by these alterations, and the velocity of 





the tide opposite Pennant’s Eye, and near the new bridge, can- 
not be less now than seven or eight miles per hour; we therefore 
anticipate very good results to the harbour from them, and can- 
not but congratulate the engineers upon the important work thus 
carried out under their directions. 

Over the northern bend of the river, just opposite Newhaven 
town, and close to the inn where Louis Philippe made a halt in 
1848, there is an old drawbridge which before these works were 
executed, formed the connecting link of the two sides of the river 
on the Brighton turnpike road; this bridge, which it was almost 
impossible for any heavily laden cart to cross, was the private 
property of a company who levied heavy tolls both from foot- 
passenger and all other traffic. In order to facilitate communica- 
tion between the two sides of theriver, the navigation commis- 
sioners, the railway company, and, we believe, the Government 
agreed jointly toerect a new bridge suitable at once for railway 
and ordinary traflic over the new bed of the river just opposite 
the railway station; and as the old bridge leads now upon an 
island formed by the new cut, and the old channel not filled up, 
it has become useless, and the commissioners have had to pay a 
large sum of money (we believe some 10,000/.) as compensation 
for the value of the spagerty. The new bridge, however, remains 
entirely free, to the great benefit of the trade of the town, by 
which we bave no doubt the railway company will ultimately 

rofit. 
. This bridge, the site of which is shown on the general plan, 
Fig. 1, and which is iliustrated by Figs. 4, 5, and 6, is com 
of a fixed approach on the western side of the river of about 
80 ft. in length, ine two spans, each of a 39 ft. clear opening; 
and of a movable portion of about 148 ft. in length, which swings 
round upon its centre, leaving a clear water-way 50 ft. wide in 
mid-channel. 
The fixed approach is supported on the land side by a brick 
abutment, which, including a footing of concrete 3 ft. thick, iz 
carried down to a depth of 9 ft. only below the original surface 
of the ground, and rests upon a foundation of sand mixed with 
clay; on the water side each span rests upon three cast-iron 
caissons, 5 ft. in diameter, sunk to a depth of from 29 ft. to 
52 ft. below high-water level, which gives the deep-sea caissons 
a hold of 13 ft. in the bed of the river, the ground consisting, 
as before, of sand mixed with more or less clay. The swinging 
portion of the bridge is carried in the centre by nine cast-iron 
caissons of the same dimensions as the former, sunk to a depth 
of from 35 ft. to 42 ft. below high-water mark, giving them a 
hold of from 20 ft. to 23 ft. in the same kind of ground as be- 
fore mentioned. At its western extremity it is carried by the 
three caissons which form the eastern support of the approach, 
and at its eastern extremity by a brick abutment, whose foot- 
ings are at about the level of the bottom of the old bed of the 
river, and rest upon a layer of 4in. elm planking, carried by a 
treble row of piles, with the spaces filled in by a layer of concrete 
83 ft. thick; the piles are of un average length of 16 ft., and are 
12 in. squares in cross section. 
The superstructure of the bridge consists of a framework of 
wrought-iron plate girders, which carry a roadway 27 ft. wide 
made entirely of timber. 
The main girders of the approach are of an even depth of 
5 ft. throughout, with full web of jin. plates 3 ft. 5in. wide, 
every alternate joint being covered by T-iron stiffeners 4 in. 
xX 2m. xX fin., and the other joints by plain strips 6 in. x}in.; 
the top and bottom flanges are respectively 1 ft. 6in. and 
1 ft. 9 in. wide, and are formed of a single layer of plates ys in. 
thick in the centre, tapering to }in. at the ends; the angle 
irons which unite the and the web are 3 in. <3 in. x in. 
in section, and the rivets are } in. in diameter and 4 in. pitch. 
For the purpose of calculating the strength of the girders, we 
shall take the top flange as being the one of least sectional area, 
and also take into account the top member of the angle-iron; 
the total area thus obtained amounts to 7.93 square inches, and 
as the clear span is 35 ft., if we take the factor of safety at 4 
the breaking weight, the load equally distributed which one of 
these girders can safely carry is 
Wa2x 2” tons x5 ft. x 7.93 sq. in, 

BO tt. 
or for two girders 90.6 tons, which gives a load of about 24 tons 
per foot run, or 13 cwt. per square foot; and as the weight of 





=45.3 tons, 


this portion of the superstructure itself amounts to about }ewt.-| P® 


per square foot, the carrying capability of this portion of the 
bridge amounts to a little more than a hundredweight per 
square foot. If, instead of taking the top member of the angle- 
iron only, the whole were taken into account, the effective 
sectional area would amount to 9} square inches, and the carry- 
ing capability of the bridge would be increased to 1} ewt. nearly ; 
but we do not think that, in a thin shallow girder like these, 
it is advisable to reckon upon any strength to be derived from 
the vertical member of tle angle-iron, because the girder would 
in all likelihood be considerably out of shape before that 
member was called upon to sustain any considerable strain. 

The cross girders, which occur eyery 6ft. 10 in., are 2 ft. 
deep, with 2 in. web, and top and bottom flanges 84 in. wide x 
3 in. thick; the angle-irons are 4 in. x 3 in. x } in., and the rivets 
fin. in diameter X4in. pitch; the area of the flanges of these 
girders is 53 square inches. By again taking into account the 
horizontal member of the angle-iron only, the equally dis- 
tributed load which they are able to carry is 


D) a bd 
W=2x 20 tons x 2ft. x 58q. in. _ 16.3 tons, 


27 ft. 
corresponding to a load of 1.77 ewt. per square foot ; and deduct- 
ing the weight of the girder and the roadway, there remains 
1} cwt. per square foot, for the carrying capability of the cross 
girders; the strength of these may, therefore, be said to be in 
harmony with that of the main girders. 

_ The main girders of the swinging portion are 5 ft. 6 in. deep 
in the centre, tapering down to 5 ft. at the ends, and are braced 
up by a couple of suspension rods, which, by means of a cast- 
iron bracket and a pin passing through the eyes of the rods, 
are applied to the bottom flange at a distance of about 27 ft. 
from the ends of the girders, and by means of a strong cast-iron 
framing, firmly bolted to the upper half of the turntable. They 
are carried up to a height of nearly 16 ft. above the bottom 
flange of the girders. This arrangement of trussing is chiefly 
intended to assist in carrying the weight of the movable structure 


when it is swung open ; when that has taken place, the rods may | is 





be said to have to carry the whole of the weight of the 27 ft. 
which overhangs the suspension centres, and one-half the weight 
of the portion which extends between that point and the central 
support, amounting to about 19 ft.; and as the weight of the 
structure is about 16 cwt. per foot run, the total vertical load to 
be carried by each rod is about 184 tons, and the resultant strain 
upon them in consequence of their inclination is about 554 tons, 
or 4.4 tons per square inch. 

The webs of the main girders are made of } in. plates through- 
out, except at the ends and over the suspension centres, where 
they are .5, in. thick; they are 3 ft. 4in. wide, and, like those of 
the approach, they are stiffened at every alternate joint with 
T-irons bent round to take hold of the flanges, while at the ends 
and over the central support there are a number of plate 
stiffeners of the entire width of the flanges; these latter are 2 ft. 
wide and ,7, in. thick, tapering down to 3 at the ends, made of a 
single layer of plates; the angle-irons are 3in. x3 in. Xx in. in 
section, and the whole of the rivets are Zin. diameter x 4 in, 

itch. 
P The clear span of these girders when the bridge is cl sed and 
locked is about 63 ft.; and taking into account the horizontal 
member of the angle irons, the sectional area of the flanges is 
about 11} square inches; the depth of the girders in the centre 
of the open space is about 5ft. 4in., and the load, equally 
distributed, which the girders may carry with safety, is 


W=2x 20 tons x 5.33 ft. x 11.75 sq. in. 


63 

or for two girders 793 tons, which corresponds to about 13 tons 
per foot run, or very nearly 1 cwt. per square foot. ‘hi8 cal- 
culation, however, ? fhe not take into account the suspension- 
rods, which are quite able to carry 21 tons of a vertical load 
each. Adding, therefore, twice this amount to the above, we 
obtain a total load of, say, 122 tons, or about 1} cwt. per square 
foot; and as the weight of the structure is fully } cwt. per 
square foot, it appears that, in order to obtain the same carry- 
ing capability as in the approach girders, the suspension-rods 
should be so adjusted as to carry the entire weight of the struc- 
ture not directly supported by the central pier. 

This is a very difficult point in practice, as the following fact 
will prove: ‘The girders, it will be seen, are very thin, and in fine 
hot weather, the sun, bearing with his full force upon them, 
raises the temperature of the iron to such a degree that it may 
scarcely be touched with the bare hand; the rods, on the 
contrary, are made of round iron from 4 to 4}in. diameter, 
whose mean temperature is not raised by perhaps one- 
fourth the same amount, and consequently the expansion 
of the girders is considerably greater than that of the suspension 
rods ; now the girders, in pushing upon the rods during the act 
of expansion, cause these to spring in their body or to swing 
round their upper centre of suspension, and by thus lengthening 
their horizontal projection raise the lower centre of suspension 
from its original level to suck an extent as to cause the ends of 
the girders to rise and fall as much as an inch, between the 
hottest part of the day and the cool of the night; any very 
accurate adjustment therefore is quite impossible, and waiving 
all considerations of architectural appearance, with whicn, how- 
ever, the engineer has a perfect right to compound, it is a 
question with us whether it would not have been preferable to 
make the girders strong enough of themselves, and dispense 
altogether with the trussing arrangement. In this view we 
have no doubt but that we are strongly supported by the 
contractor, who would have been benefited through it by a good 
round sum. 

The cross girders are similar in every respect to those of the 
approaches. 

The turntable, whose mean diameter is 32 ft., consists of a 

cast-iron lower tramway fixed to the caissons, und of an upper 
tramway to which the main girders and the A frames are very 
firmly bolted ; between these, whose faces are turned, there is a 
wrought-iron live ring fitted with 30 cast-iron rollers 22 in. in 
diameter, turned to a true cone whose apex is upon the central 
axis of the turntable; these are bushed with brass, and revolve 
freely upon radial spindles keyed to a cast-iron centre, and both 
the upper roller path and the live-ring pivot upon a strong 
seers spindle keyed to the centre of the bottom roller 
th. 
No portion of the weight is borne by this spindle, yet the 
whole mass, consisting of some 230 tons, may be easily set in 
motion round this axis by one man working at the end of a 7 ft. 
lever through a pinion and wheel, so as to obtain a purchase of 
1 in 36 at the circumference of the ultimate driving pinion, which 
works into a rack 36 ft. in diameter. 

The whole of the turntable and tnrning gear are hidden by a 
neat cast-iron coping. q 

The roadway consists of one layer of 4 in. planks laid longi- 
tudinally, and of one layer of 3 in. planks laid transversely, both 
creosoted; a hard-w water-way is laid alungside each of the 
main girders, and longitudinal sleepers are provided fer the 
purpose of laying a pair of rails across when needed. 

At each end of the main girders a locking apparatus is pro- 
vided, consisting of a movable cast-iron wedge, which, by means 
ot a rack and pinion set in motion through a worm and worm- 
wheel worked from the top of the bridge, is pushed in between 
two cast-iron shoes, or drawn away from them, one shoe being 
fixed to the underside of the bottom flange of the girder, and the 
other to the pier. 

The general design of the bridge was supplied by Messrs. 
Hood and Jacomb, and the work was executed and erected by 
the Regent’s, Canal Ironworks Company, under the manage- 
ment of Mr. H. Grissell, under whose superintendence also the 
details of the turntable, turning gear, and other mechanical por- 
tions were worked out. 


—=39.76 tons, 











SuErrretp.—The iron trade of Sheffield is spoken of as 
dull and languid. There is, however, a fair demand for steel 
for manufacturing purposes, and also for steel rails. The 
demand for other Fa matériel is far from brisk. 

Preston.—It was recently announced that the Preston 
rye council had matured a scheme for oe Sopeereeny 

active o ition to the project is now being 
the rincipal ground of objections being the large outlay which 
ikely to be involved. 
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NOTES FROM THE NORTH. 
Graseow, Wednesday. 
Glasgow Pig Iron Market.—There is not much to report 

regarding the state of the local iron market forthe last week. 
Prices have remained much about the same, and there has been 
comparatively little excitement among buyers or sellers, -From 
55s. 3d. to 55s, 6d. cash is almost exactly the report from day to 
day. The following are the total aoe of pig iron from all 
Scotch ports for the week ending 26th October, 1867 : 

This year s a “es «» 10,548 tons 

Last year one ose ose ew 13,628 ,, 


Decrease eee gee | Oe a 


Total since 25th December, 1866 oop. SES. om 
For corresponding period in 1865-66 .,. 494,130 ,, 





Iucrease ded = ws. 32,947 ,, 

Gas Matters.—The following is the last report issued by the 
local inspector under the Gas Act: 

Glasgow Gas Company (average), 28,3 standard candles—the 
minimum being 27.6 and the maximum 29.7 ‘standard ‘candles. 
28.3 @ 4s. 7d.=to 1s. 4.4.0. per 10 candles. 

City and Suburban Gas Company (average), 26.6. standard 
candles—the minimum being 25.6 and the maximum 27.4 
standard candles. 26.6 @ 4s. 7d.=to 1s, 8,7,d. per 10 candles. 

Comparative Statement of the Illuminating Power and the 

Price of Gas in various Towns, 














“ Average illuminat- EE 1000! Cost in 
. : pence 
Places.)  jiog era C a ogy eabie feet. for LO Candles. 
8. d. 
Aberdeen ... 32.0 5 10 21.9 
Airdrie eae 30.0 42 16.7 
Ayr ... ons 25.0 5 10 28.0 
Dumbarton ... 23.0 5 *0 26.1 
Dundee eee 24.0 5.2 25.8 
Edinburgh ... 30.5 4 16 19.0 
Glasgow... 30.0 47 18.3 
Greenock ... 29.5 4 ‘2 17.0 
Hamilton ... 27.5 5 10 25.5 
Helensburgh 28.0 6 3 268 
Johnstone ... 23.5 5.0 25.5 
Kilmarnock... 27.0 5 0 22.2 
Lanark bid 18.0 5 0 81.3 
Paisley 28.5 4 2 1715 
Perth be 29.9 6 8 26.8 
Port-Glasgow 28,5 5. 0 211 
Renfrew... 28.0 5 0 21.4 








There is a rent charged for the use of the gas meters in all 
the places excepting Glasgow and Greenock—the gratuitous use 
of which the Glasgow companies consider equivalent toa conces- 
sion of 5d. per 1000, cubic feet. 

At present the transference of the Gasworks to the Town 
Council, or (failing an arrangement favourable to the town) the 
formation of a company uuder the Corporation, is exciting a 
good deal of attention in the town, especially in connexion with 
the municipal elections. The profits made by the Corporation 
of Manchester in the sale of gas in that city lust year is a stock 
argument, and one of considerable effect.. Dundee is further 
advanced in a similar movement than we are. 

State of the Iron and Coal Trades in the Coatbridge District. 
—During’the last two weeks increased steadiness has prevailed 
in almost every branch of industry in this district, as orders 
appear to be coming in Jess reluctantly than they did a few 
months ago; but slackness is still the characteristic of trade, 
and there are yet instances of partial employment, while the 
sean of certain descriptions of material are lower than they 

ave been fora lengthened period. Yet buyers, upon the whole, 
seein afraid to operate to any extent. The malleable iron trade 
is making some progress towards a restoration to ordinary 
healthy action, though exceptional causes are operating to re- 
tard complete recovery. Stocks, both with customers and manu- 
facturers, are decreasing; but there is still underselling, and 
consequently no advance on prices. The pig masters, without 
an exception, report a revival in their department at somewhat 
advancing prices; but it is especially desirable that the stocks 
in the yards shall be kept down, now that the position of the 
markets gives a comforting assurance of improvement, not 
founded on speculative contingences. More than one-third of 
the furnaces remain out. The number of furnaces in Lanark- 
shire at present in blast is sixty-five. On'the 21st current, a 
new furnace was put in blast, at Quarter, by the firm of Messrs. 
Colin Dunlop and Co., of Clyde Ironworks. In.the oil trade 
there is still an utter stagnation. The accounts from the coal- 
mining districts are to the effect that a few more orders have 
lately been received; but in no instance is # winter season’s 
average amount of work being done. . Stocking everywhere 
takes place, At Rosehall, Newlands, Milnwood, and Braehead 
the collieries are indifferently off. for orders... The reports from 
Larkhall and Motherwell are unsatisfactory ; and at the various 
pits aboat the district of Wishaw the dullness of trade is shown 
by the unusual amount of partially-employed labour. Accord- 
lpg to the masters’ agreement, the colliers in the Hamilton, 
Larkhall, Motherwell, and Wishaw districts receive an advance 
of Gd. per day for the three months comniencing the 1st Novem- 
ber, which will then make their wages 5s. The colliers em- 
ployed in the Glasgow Sale Colleries have asked their employers 
for an advance of wages equal to the men in the above districts. 
The Excelsior Ironworks at Wishaw are about to be doubled in 
size, while the extensive wagon works belonging to Messrs. 
sip as Co. bore just been finished. 

ty 0 ion, Railway.—The statutory half-year) 
meeting of the Gnica Railvay Ganeemp was held ‘this wis the 
Principal business was the reception of the report from the engi- 
neers, Messrs. John Fowler and J. F. Blair. The report mentions 
that the principal portion of Messrs. Brassey, Kelk, and Waring’s 
contract is well-nigh finished, This includes a length of about 
3200 yards, extending from the suaption with the Glagow and 
Paisley Joint Railway to Port Eglinton, and thence through the 





south side of the city to the river, and onwards to Gallowgate- 
street, about 100 yards east of the Cross. In the course of 
this section there are various stone bridges, iron viaducts over 
streets, and, heaviest of all, there is the bridge over the river 
Clyde. This bridge has seven spans, five of which are over the 
river Clyde, each with 76 ft. openings between the piers, the 
others being land spans, each 65ft. Gin. wide, over Adelphi- 
street, on the eash idle and East Clyde-street on the north 
side of the river. The total length of the bridge is 200 yards. 
The most important work in this bridge has been the con- 
struction of the river towers, with their cast-iron cylinder 
foundations, which are carried down through sand to the solid 
ground. The whole of the pier towers and both abutments are 
completed, and the iron superstructures extending over all the 
spans is now erected, leaving only to be done certain small 
works in the pilasters and river towers, and the permanent way 
laying. The contract and specification fix the Ist of January 
next for the completion of this section of the railway; but this 
cannot be accomplished, owing to the delays which the  con- 
tractors have had to encounter, owing to no fault of theirs. 
The Central Terminus in St. Enoch-square, intended as a point 
of convergence for all the railways which reach Glasgow, seems 
to be indefinitely postponed. 

Greenock.—Purchase of Garvel Park Grounds for a Grav- 
ing-dock.—At the last meeting of the Greenock Harbour and 

ater Trustees, held a few days ago, it was finally resolved to 
purcbase Garvel Park as a site on which to construct a large 
graving-dock, In a meeting of pry Ascend trustees, the pro- 
posal was carried by a majority of only one vote. The cost of 
the ground alone is no less than 80,0007. As affording an indi- 
cation of the great value of ground in Greenock, it may be 
mentioned that the present proprietors of Garvel Park purchased 
almost the whole of the ground included in it for 30002, in the 
year 1832. 

Sale of Forth Tronworks.—In the course of last week, the 
steam-engines, machinery, patterns, rails, wagons, trucks, and 
other material and plant, connected with the Forth Ironworks 
and Collieries, at Oakley, near Dunfermline, were brought to 
the hammer by Mr. Duncan Keith, auctioneer of this city. For 
some time there was a considerable amount of litigation in 
connexion with these works, and it was thought better to dis- 
pose of them in the way mentioned above. By the stoppage of 
the works, and the sale of the plant, Oakley has now a deserted 
and forlorn appearance, while the people of the village have 
been driven to seck employment in other parts of the country. 
At the sale which has just taken place, the steam-engines were 
ec by Messrs. James Dunlop and Company, of Clyde 

ronworks, The establishment at Oakley, now broken up, was, 
I think, upwards of half a century old. 

Dundee and the Whale-Fishing Trade.—The present is said 
to be the most unlucky year for the Dundee whale-fishers that 
has occurred within the memory of man, and it will be the 
more severely felt in consequence of the great amount of capital 
now invested in the screw steamers employed in the whale-fish- 
ing. One of these steamers fully equipped is worth about three 
of the old class of sailing vessels, and it is computed that the 
average loss on each steam-whaler will be 50002, reckoning 
— and provisions at 30002; insurance, 1000/.; and tear 
and wear, 10002. This on ten ships amounts to 50,0002 of 
actual loss; but the difference between an almost total failure 
and a good ordinary fishing can scarcely be reckoned at less 
than 100,000/. Three whalers, the Polynia, the Alexander, 
and the Arctic, arrived in Dundee docks on Saturday last with- 
out any fish. Fears were entertained that another vessel, the 
Tay, having a crew of fifty-seven men, had been frozen in the 
ice. She was seen by one of the vessels just arrived lying in a 
bight of ice, near Coutt’s Inlet, about the middle of Augnst. 
Since the arrival of the three steamers just named, the Tay has 
turned up at Dundee all safe, but “clean.” The Ravenscraig, 
another of the steam fleet of whalers, has also come home this 
week in the same condition. 

American Patent Tube-Well.—Under this name a very novel 
mechanical contrivance was put to a practical test last Satur- 
day morning at Messrs. Muir, Brown, and Co.’s extensive 
cotton-printing works, Dalmarnock, at the east end of this city. 
It is an arrangement whereby a sort of miniature artesian well 
can be made in a very short while, sometimes in a few minutes 
even. An iron tube, about 1} in. in diameter, pointed and per- 
forated with holes at the end, is first put into the ground. In 
this instance it was within the washing or dye house at the 
Dalmarnock print works, the force employed being a sort of 
battering ram on a small scale. The shaft first used was about 
10 ft. long, and this is generally found to be a sufficient length 
in favourable ground. That length can generally be pierced in 
about half an hour. At a depth of 17 ft., the pipe, now in- 
creased by addition of another length, struck a bed of clay. 
Other pipes were screwed on; and at a depth of 24 ft. a stra- 
tum of sand was reached where water was found. It was too 
muddy for use, however, and fresh lengths were added until a 
depth of 30 ft. was reached, where the water was plentiful. 
The experiment was quite successful. Something like 
2,000,000. gallons of water are used in Messrs. Muir, Brown, 
and Co.’s works wen f but it is not expected that one of these 
tube-wells will supply that amount of water. It is proposed to 
use the water so obtained in some of the special sail more deli- 


cate washing operations, while the bulk of the work will, as | be 


heretofore, be done by water drawn from the Clyde, near which 
the works are located. The tube-well has been extensively 
used in America, especially during the late war, when the 
soldiers carried the tubes about with them, and fixed them in 
the ground in every encampment where water was not already 
at hand. This invention has been recognised by the British 
Government, and a great number of the tubes and the other re- 
quired appliances have been ordered of the Manchester agent 
for use in the Abyssinian expedition. Mr. J. L, Norton, Black- 
friars-street, Manchester, is the sole agent for the wells in this 
Ships N The dull ts which d 

4 ‘ews.—The du which existed in 
the shipbuilding trade some weeks ae som vanishing, so far as 
Greenock and Port Glasgow are concerned, where there are 
signs of considerable improvement. Besides the contracts en- 
tered into during the last few weeks, by Messrs. Steele and 
Company, for four new iron ships, by Messrs. Robertson 





Company, for a new paddle and steamer, and by Messrs. 
+ ae lr Company, for a aed ship, three; other new 
contracts have been fixed by two shipbuilding firms. They are 
for a composite ship, an iron ship, and a paddle-wheel steamer. 
Messrs. Kirkpatrick, McIntyre, and Company, of Port Glasgow, 
have laid down in their new yard an iron ‘sailing ship of 1200 
tons. Altogether, there are now fourteen building, ‘or 
to be built, in the shipbuilding yards in the Greenock district, 
which will keep the workmen in this branch of business pretty 
well employed during the next two or three months, thus tiding 
over the dead of winter. 7 

A few days ago two keels were received from Dumbarton by 
Messrs. Laurence Hill and Company, Port Glasgow, for vesse 
to be built by th&t firm, 

This afternoon I learn that Messrs. Randolph, Elder, and 
Company, of this city, have concluded a contract for another 
— but I haye not yet learned the details regarding the 
vessel. 

Messrs. Robert Steele and Co., the world-famed builders of 
the China clippers and.of pleasure yachts, have just contracted 
to build, for the Marquis of Drogheda, a ogee, composite 
schooner yacht, of about 160 tons, similar in dimensions to the 
well-known cutter-yacht Oimara, built by the same firm for 
Mr. Tennant, of Glasgow. The new yacht will be ready for the 
next yachting season. 

Captain M‘Lean, the owner of the favourite old steamer 
Vulcan, has concluded # contract with Messrs. Barclay, Curle, 
and Co., Glasgow, for a new river paddle steamer. She is to be 
fully larger than the Vivid, which was built about two years 
ago by this firm for Captain Campbell, and is to have all the 
latest improvements as to comfort and speed. It is expected 
she will be ready for the Glasgow and Rothesay station by the 
opening of the season, Next season several fine new steamers 
will be added to the fleet of steamers trading on the Clyde. 

Messrs. Archibald M‘Millan and Sons, shipbuilders, Dumbar- 
ton, have just launched a handsome composite ship of 780 tons 
om., and 700 tons register, built for John Kerr, Esq., Greenock, 
and to class A 1 at Lloyd's for fourteen years. She is named the 
Barbadian. Her principal dimensions are, length, 170ft.; breadth, 
314 ft.,; and depth, 184 ft, She is the thirty-first vessel built by 
the Messrs. M‘Millan for the same owner, for whom they have at 
present in hands another vessel of a similar description, as also a 
large iron sailing ship for a Liverpool firm. The Barbadian 
having been coppered, and had her rigging nearly completed on 
the stocks, she was immediately after her launch towed down 
to Greenock. 

Messrs. Dobie and Company, Govan, launched from their 
building-yard yesterday an iron sailing barque, the’ Imuncina, 
680 tons o.m. This is the second vessel built for Messrs. 
Donaldson Brothers, Glasgow, by the same firm, and. a third 
vessel, similar in every respect to the one launched yesterday, 
was on that occasion contracted for. 

For some years ra the iron ship Shandon, built by Messrs. 
Barclay, Curle, and Co., Glasgow, in 1855, has carried off the 
palm in the Montreal trade, and, in fact, was the only cr that 
made the three runs regularly either from the Clyde or Mersey. 
Last year, Messrs. Barclay built the Gleniffer, an iron ship of 
similar size to the Shandon, which, during the last two years, 
has outstripped her old rival. In the early part of this year, 
Messrs. Steele and Co., Greenock, built for the same owners as 
the Gleniffer, an iron ship named the Pomona, of 1200 tons, and 
she has even outstripped both these ships, having made the 
three trips this season trom Montreal and. back, and is the first 
ship home at any port. From St. Paul’s she has made the 

uickest run this season. She left Quebec on the 1st instant, 

ischarged the pilot on the 3rd, and did not reach St. Paul’s 
till the 17th, owing to easterly winds. The run from St. Paul’s 
to the Mersey was made in twelve days. 








Snoppy.—Under the name of shoddy an enormous weight 
of material is now used which once was waste. Shoddy was 
first brought into use about 1813 at Batley, near Dewsbury. 
Mungo was adopted in the same district, but at a later — 
Shoddy is the produce of soft woollen rags, such as old worn- 
out carpets, flannels, guernseys, stockings, and similar fabrics. 
Mungo is the produce of worn-out broad or similar cloths of 
fine quality, and of the shreds and clippings of cloth. The 
Pollution of Rivers Commission, which has been visiting 
Yorkshire, was informed of the origin of the word “ mungo. 
A manufacturer gave some of the materials to his foreman, 
who, after trial in the shoddy machines, came back with the 
remark, “It winna go ;” when the master exclaimed, “ But 
it mun go.” These old woollen rags are collected and im- 
ported from India, China, Egypt, Turkey, Russia, and, in 
fact, all parts of the world where woollen ents are worn. 
They come to Yorkshire from districts where pl , fever, 
smallpox, and loathsome skin diseases extensively prevail ; 
they are sorted by human fingers when the bales are opened 
before being placed in machines which tear up, separate, and 
cleanse the fibre for manufacture ; but the Rivers Commission 
mention that 50 years’ experience has proved that these 
are not in any degree dangerous to the health of thoes whe 
work among them, although in many of the countries where 
they are collected they are believed to be peculiarly plague- 

aring materials. The lapse of time in collecting, sorting, 
and transmitting the rags, and the possible destruction of 
any special poison by friction or otherwise, must be taken 
into account. The dirt, dust, and fine particles blown out by 
the machines are collected and sold for manure at from 10s. 
to 20s. per ton. The shoddy trade is a remarkable instance 
of the utilisation of waste material. It forms nearly one-fifth 
in weight of the woollen and worsted manufacture of the 
West fidiag. Mixed with wool, shoddy or mungo is largely 
used in the manufacture of cheap broadcloths, finer cloths for 
ladies’ capes and mantles, pilots, witneys, friezes, petershams, 
pea-jackets, and blankets. A considerable quantity is used in 
the form of flocks for beds. Felted cloth is extensively 
manufactured with it, and used for table-covers, carpets, 
druggets, and horse-cloths. From 70 to 80 million pounds 
weight of shoddy and extracts are used in a year in the 
woo = tealp of thie heagiien. The trade could not be 


and | carried on to its present extent without shoddy. 
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“RAILWAY RESISTANCES.” 

Ir not unfrequently happens that our contemporary, 
The Engineer, favours its readers—whoever they may 
be—with articles the composition of which must have 
required a vast amount 0 a and ingenuity, 
the originality principally displaying itself in the de- 
scription of things which do not exist, and the ingenuity 
in ersion of facts in a manner hopelessly be- 
wildering to the uninitiated. Amongst the more recent 
lorapry em ge kind. is the “leader,” bearing the 
title at the of this article, which occupied the 
place of honour in the last number of the above-men- 
tioned journal. The “leader” in question appears to 
have originated in this way: On the 13th of September 
last there was read before the Société des Ingénieurs 
Civils, of France, a paper containing a summary of the 
results obtained from a series of experiments carried 
out on the Eastern of France Railway, to determine 
the tractive resistances of railway rolling stock under 
various conditions. This paper was, in fact, a kind 
of abstract of a mémoire on railway resistances pre- 

by MM. Vuillemin, Guebhard, and Dieudonné, 
in answer to a premium for the best paper on that 
subject offered by the late M. Perdonnet ; and as it con- 
tained facts of much interest to many of our readers, 
we have, in recent numbers, published a translation of 
it. The first portion of this translation was published 
in our number for the 11th of October last (page 340), 
and the conclusion appears this week. yt by 
the publication of two portions of this translation, 
been made aware of the value of MM. Vuillemin, 
Guebhard, and Dieudonné’s paper, “ Zhe Engineer” 
considered that i¢ too should take some notice of it. 
But here a difficulty arose. It evidently would not do 
to copy the translation verbatim et literatim from our 
columns, and yet a full translation of the paper, re- 
cording all the results, was almost the only thing that 
could be of use to their readers. In this emergency it 
appears to have heen resolved to “ hash up” the 2 pe 
in question into a leader, and endeavour, by the aid of 
large type aud a prominent place, to give it the ap- 
pearance of containing as many original ideas as pos- 
sible. And “hashed up” it has been in every sense 
of the term; and as to original ideas, or rather 
stutements, it contains them in abundance. 

The first — of the “leader” consists of a 
description of the methods of experimenting followed 
by MM. Vuillemin, Guebhard, and Dieudonné, and, 
as far as it goes, it is tolerably accurate. But it does 
not go very far. By the time that this first por- 
tion had been written, the writer evidently felt 
that he was doing himself an injustice. An accurate 
statement of the facts contained in any paper, how- 
ever valuable, was not in his line, and his soul yearned 
for more lofty flights into the regions of fancy. At 
last his feelings overcame him, and he commenced a 
fresh paragraph thus :—“ Having thus explained 
“ briefly the system of experimenting adopted, we ma 
“now proceed to express the results obtained. A 
“ single van, weighing 5 tons 1 quarter 34 lb., carried 
“by four wheels, and lubricated with oil, gave a 
“ resistance per ton of 7.16 lb. on a perfectly straight 
“ and level road ; the initial velocity heing 16.4 ft. per 
“second; with a velocity of 45.6 ft. per second, the 
“resistance rose to 16.11b. nearly per ton. In 
“other words the resistance was nearly doubled 
“ by doubling the velocity.” These sentences contain 
some curious assertions. First of all, it is stated that 
the van upon which the experiments were tried 
weighed “5 tons 1 quarter 341b.,” a way of giving 
the weight which at once leads the reader to wonder 
whatever the poor unfortunate “ 1 quarter” can have 
have done to cause it to be isolated in this manner, 
and makes him wish to know why it could not have 
28 lb. of the 34 1b. given to it, so that it might have 
been transformed into 2 quarters, leaving 6 lb. to be 
expressed in the ordinary way. But this is not all. The 
weight given, “5 tons 1 qr. 341b.,” equals 11,262 lb., 
whereas the weight of the van stated in the original 
paper is 5500 kilogrammes, equal, if we take a ilo. 
gramme at 2.2 lb., to 12,100 ib. The Engineer, in a 
footnote to its article, states that a kilogramme is 
equal to 2.205 lb., and, adopting this value, 5500 kilo- 
grammes would equal 12,1274 lb., or 865$1b. more 
than stated by Zhe Engineer. The writer then goes on 
to state that with an initial velocity of 16.41t. per 
second the resistance was 7.16 lb. per ton, whilst with 
an initial velocity of 45.6 ft. per second it was 16.1 lb. 
per ton ; and regarding these facts he states, “ In other 

‘words, the resistance was nearly doubled by doubling 
“the velocity.” We were not aware before that a 
velocity 45.6 ft. per second was but double one of 
16.4 (t. per second, nor did we know that a resistance 
of 16.1 1b. per ton was nearly double one of 7.16 lb. 
per ton. . Vuillemin, Guebhard, and Dieudonne’s 





certainly stated in their paper that the resistances 
were nearly doubled by doubling the velocities; but 
they did not refer to the examples above quoted. Their 
experiments on the single van included one in which the 
initial velocity was 21.71 ft. per second, and one in 


which it was 45.59 ft. per second ; and as at these speeds | Zug 


the resistances were 9.1168 lb. and 16.0832 lb. per ton 
respectively, they bore out the authors’ theory. 
turning to the “leader” in The Engineer, we find 
the writer stating that, “ The weight of the engine and 
“tender together were, of course, employed in deter- 
“mining the resistance per ton.” Were it? Oh, 
Lindley Murray! Then speaking of the resistances of 
an engine with four coupled wheels, he says: “At 
“about 24 miles per hour the resistance reached 
“ 9.74 1b., and at 37 miles per hour 12.76 |b. per ton; 
“ the engine weighed 30 tons, and had drivers 6 ft. 1 in. 
“high, and 164 in. cylinders. Thirty ton goods 
“ engines, with six coupled wheels 4 ft. 3in. diame- 
“ter, and 16.5in. cylinders, gave a resistance of 
“12 lb. per ton at speeds of twelve to fifteen miles 
“per hour, while at 23 miles per hour the resistance 
“ rose to nearly 18 lb. per ton.” Now, it so happens 
that all the speeds above quoted were the initial velo- 
cities given to the engine, whilst the resistances were 
the mean resistances experienced during the time that 
the speed of the engine was decreasing from its initial 
velocity to nif. The resistances quoted are thus those 
due to velocities certainly much below the initial velo- 
cities to which they are annexed by Zhe Engineer, 
although it would be impossible to say, from the data 
given, to what particular velocity they properly belong. 

When the writer begins to treat of the resistance of 
trains in general, he blunders more than ever ; he says : 
“ The piece of line on which the experiments were tried 
* was not exactly level, but it was found that, as the 
“ resistance due to the gradient was just 2.2 lb. per 
“ton for each 1 in 1000, that the line ascended.” 
Now it is well known that the resistance on an incline 
due to the action of gravity bears the same proportion 
to the weight of a train that the rise of tie incline 
does to its length, an incline of 1 in 1000 causing a 
resistance of th the weight, and so on. The resist- 
ance on an incline of 1 in 1000 would thus be 2.24 lb. 
per ton, instead of “just 2.2lb. per ton,” as The 
Engineer states; and, in fact, MM. Vuillemin, Guebhard, 
and Dieudonné give in their paper the extra resistance 
as being 1 kilogramme per tonne (=2.24 lb. per ton) 
on an incline of 1 in 1000. 

After stating correctly that the total number of 
trains experimented upon was 139, the writer in The 
Engineer goes on to say that : “ The gross loads varied 
“ between 152 and 574 tons, and the number of 
“ vehicles between twelve and fifty-six. The minimum 
** radius of the curves was 400 metres. The velocities 
** varied between six miles and twenty-four miles per 
“hour.” Here are more errors. The total number 
of trains was made up partly of goods trains, partly 
of mixed trains, and partly of passenger trains. In 
the case of the goods trains, the gross loads varied 
from 152 to 571 (not 574) ¢onnes, equal to from 149.2 
to 560.8 tons English; whilst in the case of the pas- 
senger trains the variation was between 30 and 116 
tonnes, equal to 29.46 and 113.8 tons English. The 
total variation of the loads of the 139 trains was thus 
between 29.46 and 560.8 tons, instead of between 152 
and 574 tons, as stated by Ze Engineer. The number of 
vehicles in the trains also, and the minimum radius of 
curves above quoted, really refer to the goods trains 
only, whereas they are applied by The Engineer to the 
trams generally. 

The task of correcting Zhe Engineer's errors is 
becoming a tedious one. In the nineteen lines fol- 
lowing those last quoted, we have the following series 
of blunders. A speed of from 10.54 to 16.12 miles 

er hour is given as “from ten to fifteen miles per 
1our;” a resistance of 8.841b. per ton is said to be 
“8.7 lb. per ton;” the average resistance of goods 
trains at average speeds is given as 7.8 lb. instead of 
7.95 lb. per ton; the resistance of short passenger 
trains is given as “15.8lb. per ton at twenty-nine 
miles per hour,” instead of 16.15 lb. at 28.12 miles per 
hour; the resistance of 21.441b. per ton at 35.96 
miles = hour, given in the original paper, is stated to 
be 21 1b. at 35 miles per hour ; and that of 32.57 Ib. 
per ton at 47.12 miles per hour is given as 32 lb. at 
48 miles per hour. Jn the case of the long passenger 
trains, the resistance at a speed of 30 miles per hour 
is stated to be “a little over 13 lb. per ton,” whereas 
it was 13.37 lb. per ton at a speed of 27.9 miles per 
hour. Further, other resistances are given as “ at 
“thirty-three miles 14.36 lb., and at thirty-seven 
“ miles per hour 17.7 lb. per_ton,” whereas the resist- 
ances given in the original paper were 14.63 Ib. at 
32.64 miles per hour, and 18.03 1b. at 37.2 miles per 





hour. A pretty good series of errors, this, to be co2- 
tained in nineteen lines of a “ leader.” 

MM. Vuillemin, Guebhard, and Dieudonné give in 
their r several formule for calculating the resist. 
ances of trains, and some of these are quoted by Zhe 
ineer in its “leader,” and in order, we suppose, 
that the writer may have some scope for his originality, 
the speeds to which they are applicable are entirely 
misstated. Thus one is said to apply to “ mixed trains 
“ travelling at speeds of twenty-two to thirty-seven 
“ miles per hour,” instead of from 19.87 to 31 miles 
per hour; a second to “ ordinary passenger trains, at 
** speeds of thirty-seven to forty-three miles,” instead 
of 31 to 40.36 miles per hour; and a third to “ex- 
“ press trains of eight or ten carriages only, at speeds 
“of forty to forty-five miles per hour,” instead of 
43.47 to 49.68 miles per hour. 

Numerous as are the errors which we have pointed 
out, they are far from being all which the “leader” 
in The Engineer contains. Of the value of such an 
article—an article which would be perfect disgrace 
to any journal which had any claim to a professional 
position—-we leave our readers to judge, and we shall 
conclude with one more extract from it, which, comin 
as it does from near the end of this “ leader,” coul 
only have been written in most on sarcastic frame of 
mind. This quotation is, “ We oe, however, we 
* have selected all that is likely to prove most interest- 
‘ing or useful to our readers.” 








NOTES FROM INDIA. 


Durie the present closure, it has again been found that the 
Ganges canal bed is in a satisfactory state. The tax-payers will 
be glad to learn that Government has been saved half a million 
sterling, which was the sanctioned outlay on the ‘ remodelling” 
of the Ganges Canal, and which is now found to be unnecessary. 

An interesting report has recently appeared in Ceylon from a 
sub-committee of the _ ny Society, containing valuable 
suggestions to aid the Executive and Legislature in their de- 
liberations on the best scheme for the encouragement and ex- 
tension of irrigation works. 

It is rumoured that it is the intention of the Viceroy to carry 
out a scheme which he formed some time ago, viz., to send a 
commission to inquire into all questions affecting the cultivation 
of tea in Assam and Cachar. It is said that the commission is 
to consist of a civilian as president, and two non-officials as 
members. 

The site selected for the new opera-house in Calcutta is a 
garden west of Madge’s-lane, reaching from Lindsay-street to 
Sudder-street. The shape is to be a semi-amphitheatre, accom- 
modating 520 persons, distributed through twenty boxes, stalls, 
a dress-circle, and pit. The building is to be of brick and 
timber, roofed with zinc, and great attention is to be paid to its 
ventilation. The interior arrangements are on the model of the 
English Opera House. 

The Gazette of India publishes the following statement of 
the silver received and coined in the mints of Calcutta, Madras, 
and Bombay during the month of July, 1867; in the Calcutta 
mint, the bullion or coin received during the month, valued in 
rupees, amounted to 2,210,422 rupees; in the Madras mint, to 
34,403 rupees; and in the Bombay mint, to 2,596,139 rupees. 
The amount of silver coined and examined during the month, 
valued in rupees, was: in the Calcutta mint, 2,460,050 rupees ; 
in the Madras mint, 56,360 rupees; and in the Bombay mint, 
4,998,622 rupees. 

The Madras papers state that the late famine, so far as that 
presidency is concerned, is quite at anend. Reiief committees 
are now engaged in deliberating what they are to do with their 
surplus funds, and in reckoning up the amount of temporary 
and permanent good they have effected. It appears from a 
return just published, that in Ballary, during the distress, 261 
miles of new roads were constructed, and 216 miles improved ; 
several reservoirs were cleared and enlarged, and 41 towns and 
villages improved, besides other improvements in the matter of 
wells, irrigation works, chuttrams, and other permanently useful 
works. At one period more than twenty-one thousand men, 
women, and children were thus afforded the means of subsistence, 
and all at the cost of less than four and a half lakhs of rupees. 

Colonel Crommelin’s report on the progress in new military 
works in India during the past two years shows that the sum 
of 3,650,836/. has been spent or sanctioned from 1864-65 to the 
end of the current year. Plans of all the most important build- 
ings, such as barracks, hospitals, &c., have been decided upon 
after much discussion and consideration, but many more relating 
to minor buildings have yet to be designed. The actual con- 
struction of barracks, hospitals, and some other buildings upon 
the new designs, has been commenced at almost every milltary 
station in the Bengal Presidency, and these buildings are now 
being vigorously pushed forward; but it will take two or three 
years before they can be completed in any considerable number. 
Many projects have still to be submitted by local governments. 

In 1854, when the East Indian Railway was first opened to 
the public, the profits amounted to 35,275 rupees, or about 5 
per cent, on the capital expended. In 1866 the profits rose to 
the enormous sum of 12,260,564 rupees, or 5.7 per cent. on the 
capital expended, and 5 per cent. on the capital on which the 
Government guarantee is paid, showing how prosperous this 
great undertaking is becoming. The number of miles first 
opened to traffic was only thirty-eight, the profits were there- 
fore 928 ru per open mile. The number of miles now 
open is 1129, and the profits have reached 10,857 rupees per 
mile, Throughout this period the working expenses have almost 
always been 50 per cent. of the gross earnings; but for the last 
few years there been a slight improvement in this respect ; 
and in 1866 the working expenses were reduced to 44.2 per cent. 
of the gross earnings, showing that the management is now con- 
ducted on more economical principles. 
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PLATE-PLANING 


AND TYRE-DRILLING MACHINES. 


DESIGNED BY MR. STEPHEN ALLEY, ENGINEER, GLASGOW. 
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WE give, above, engravings of two machine tools, recently 
designed and patented by Mr. Stephen Alley, of the firm 
Messrs. Neilson Brothers, of Glasgow; one of these 
machines being intended for planing the edges of plates, 
such as locomotive frame-plates, and the other for drilling 
holes in wheel tyres. The first-mentioned tool, shown by 
Fig. 2, is made like existing machines for the same purpose, 
with a long table or bed, 41, upon which the plate, P, is 
fixed, so as to have the edge, that is to the right-hand in 
the drawing, planed by a tool, not shown, but made to 
travel along by a screw-shaft, the end, 42, of which is 
shown. The plate, P, is held down by screws, 43, acting 
upon blocks, 44, placed upon it ; and these screws, 43, are 
tapped through a massive beam, 45, extending from end to 
end of the machine, and formed with or attached to massive 
brackets, 46, which brackets are themselves attached 
to or formed in the same casting as the bed-frame, 41. In 
the figure, the beam, 45, is shown as fixed to the end 
brackets by strong bolts,47. My improvement in this 
machine consists in making these brackets, 46, so as to 
overhang, as shown, from either the front or back of the 
bed-frame, 41, and so as thus not to interfere with the move- 
ment or adjustment of the plate, P, longitudinally, as they 
do in ordinary machines. 

The other machine tool is shown in elevation in Fig. 1, in 
plan in Fig. 3, and in vertical seetion in Fig. 4; the section, 
Fig. 4, being at right angles to Fig. 2. This machine is 
for boring holes into steel or iron railway wheel tyres, W, 
from the insides of the wheel rims when the tyres are in 
place ; such holes passing partly through the tyre, and being 
afterwards tapped to receive holding screws entered from 
the inside. The tool is represented as in position for 
operating on a wheel, W, and it comprises a fixed bed- 
frame, 48, on which there is fitted to slide horizontally a 
standard, 49, fitted with a vertical slide, 50. In the bed- 
frame, 48, there is a horizontal first-motion shaft, 51, 
which by bevil gear drives a vertical shaft, 52, carried by 
the standard, 49, and passing up through the slide, 50. 
A spur-wheel, 53, on the vertical shaft, 52, but carried by 
the slide, 50, drives a spur-wheel, 54, on the drill spindle, 
55, either directly or through one or more intermediate 
Spur-wheels, 56. The slide, 50, is shaped to receive the 
wheels, 53, 56, 54, as between a pair of jaws, as will be 
easily understood from the engraving, and it is moved by 
a vertical screw-shaft, 57, in the standard, 49, for adjusting 
its position vertically, and for feeding the drill down as it 
operates. The feeding is effected by means of a revolving 








worm, 58, gearing with a worm-wheel, 59, which is on a 
conical boss, 60, screwed on the top end of the screw-shaft, 
57. The conical boss is formed with arms, by means of 
which the worm-wheel, 59, can be jammed between its 
conical surface and a collar on the shaft. 

An adjustable gauge-piece, 61, is fixed on the vertical 
slide, and is formed with its top end bent over so as to 
come in the way of the handle of the conical boss, 60, and 
by loosening the worm-wheel, 59, to stop the feeding 
motion when the drill point reaches a depth in the tyre 
corresponding to the gauge-piece. The wheel, W, to be 
operated upon is supported in the ordinary way on two 
rollers, 62, and when it is placed with the part to be bored 
at the bottom, and centrally between the two rollers, the 
drill standard 49, is moved horizontally by means of a 
lever, 63, so as to enter the drill-slide, 50, between a pair 
of spokes. On a hole being completed, the slide, 50, is 
withdrawn vertically and horizontally, and the wheel, W, 
is turned to bring another part of the tyre into position. 








THE BROOKLYN BRIDGE. 

WE gave last week (vide page 892) some extracts from Mr. 
John A. Roebling’s report on the great suspension bridge, which 
he is about to erect between New York and Brooklyn, and we 
now publish some further extracts describing the = and 
foundations. Respecting these important details, Mr. Roebling 
says: 

: Towers and Foundations. 

“The great features of the work will be the two towers, of 
which plans and elevations are herewith submitted. 

“The base of each tower at the water-line, measured in the 
direction of the river, is 134 ft. long, and its extreme width 
will be 56 ft. Below the upper cornice, at the top of the tower, 
these dimensions are reduced to 120 ft. by 40 ft. This reduction 
is not effected by a gradual drawing in or sloping, but by sloped 
offsets at intervals, which leave the intermediate portions of the 
masonry plumb face. The elevation of the floor is 118 ft. 
above high water; the height of the rooting above the floor is 
150 ft., making a total height of 268 ft. from high water to top 
of roof, not including the balustrade and ornamental blocks. 
~_ large body does not form one solid mass, but is built 

ollow. 

“‘ Two large openings or well-holes, each 31} ft. by 20 ft. wide, 
are left open in the masonry below the floor, and these openings 
a 1204 ft. above the floor in the form of pointed 
arches. 

“ Tt will be noticed that by the above arrangement the lower 
masonry is divided into three shafts, connected by walls, and 
that in the plan of the upper work these connecting walls are 





omitted. The shafts are provided with projecting buttresses 
for the purpose of saving masonry, to gain strength, and to im- 
prove their architectural appearance. In a work of such = 
nitude, and located as it is between two great cities, good archi- 
tectural proportions should be observed. No expensive cutting, 
however, will be required inthis masonry. Thecharacter of the 
facing will be that of rock work below the floor. Above the 
floor a draft will be cut around the margin of each stone, and 
the face between will be simply cut down to a uniform but pro- 
jecting level. The impression of the whole will be that of mas- 


siveness and strength. 
“It is propose to face all the outside with dimension stone 
of granite; the inside or backing will be rubble and concrete. 
Any kind of stones, provided they are sound and strong, will 
answer for backing. Limestone, sandstone, gneiss, &., will 
answer, 

“ Starting with the masonry 3 ft. below low water, the cubical 
quantity in the two towers will be 62,824 cubic yards of 27° 
cubic feet each. 

“The foundations for the support of these large masses of 
masonry must be unyielding. Solid rock bottom is preferable 
to any other, but if such cannot be found ata seasendite depth, . 
then other means must be resorted to, to made the bottom 
secure. 

“ The cubic contents of one tower is $1,412 cubic yards, equal’ 
to 848,124 cubic feet, which at 160 1b. weigh 135,699,840 Ib., . 
or 67,850 tons. Add to this the greatest weight of superstruc- 
ture and load of 4753 tons, and we have a total of 72,603 tons- 
neat. Now the area of base at water-line is 4660 superficial 
feet, and therefore the pressure upon each superficial foot will- 
be 15.58 tons. It is important that this great pressure should 
be spread as much as — over a larger area. This can be 
done by enlarging the of the masonry itself, either by solid 
stone or by concrete. But neither of these methods is as 
and as reliable as is a heavy solid timber foundation. I theré- 
fore propose to lay down a solid timber platform, with its lower 
base enlarged to 174 ft. in length by 96 ft. in width, and of a 
depth of about 20 ft. or more. The area of the lower base will 
therefore be 16,704 superficial feet, and the superincumbent 

ressure will be reduced from 15} tons to 44 tons per superficial 
‘oot. Now a pressure of 3 to 4 tons per superficial foot of 
foundation is an ordinary and usual weight, imposed upon rail- 
road bridge foundations, with piers of 50 to 60ft. high, and 
such a pressure will always be considered safe and secure on a 
bed of compact gravel or sand, provided there is no danger of 
undermining or spreading sideways. 

“ The towers of the Ohio bridge at Cincinnati are supported 
by similar foundations, but of less extent and depth. The 
pressure upon each square foot is 3.63 tons. These foundations 
have proved adequate; they have never shown the least sign of, 
unequal settlement. A slight settlement may be harmless, pro- 
vided it is uniform. But whatever settlement takes place, it 
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should occur at an early stage of the work, before the masonry 
reaches a great height. 

“ To obtain a correct knowledge of the nature of the sub- 
strata, a have been commenced on the Brooklyn side. 
The bore- now being sunk, had reached a depth of 70 ft. 
on the 28rd August. So far the material encountered is com- 


posed of compact sand and gravel, mixed with clay, and inter- 
spersed with ers, which latter have detained this operation 
i ly. Ita from the soundings which I have 


taken, about 30 ft. beyond the pier line, out into the river, that 
of same material, coarse gravel 


water outside of the coal wharf of Marston 
i of the spare slip, near the line of the 
averages about 20 ft. at high tide, 25 or 30 ft. out from 

prom he ‘The bed of the East river appears to be composed 
of a layer of gravel and sand ef-sufficient com ess to resist 
‘There is no evidence the bottom is 
much affected at any time bysthis'tidal current. In the line of 
the bridge the depth of water in the river gradually increases to 
about 60 ft., and then diminishes again towards.the New York 
shore. These facts would appear to warrant the conclusion that 
any foundations which may be sunk inside of the pier lines, 
leaving, therefore, the tidal flow entirely unobstructed, will be 
safe against ay ye or undermining from the river side. 
If, for instance, the Brooklyn foundation was formed by a large 
timber platform of a depth of 20 ft., its top 3 ft. and its bottom 
28 ft. below low tide, th's would require an excavation of 12 ft. 
below the present river bed at the pier line. Now, I am of the 
opinion that at such a depth, the foundation, if further protected 
by a promiscuous outside piling, cut off say 5 ft. above the river 
bottom, and holding a heavy body of large loose rock, thrown in 
between the piles as a rip-rap, will for ever be safe against un- 
dermining on the river side. Now, this danger being guarded 
against, all that remains to be done is to provide against vertical 


settling. 

“There is little expectation that rock will be found at a rea- 
sonable dep*h, so as to be available as a foundation. And yet 
an examination of the map of the East river strongly indicates, 
that the Brooklyn shore near the Fulton Ferry, where the east 
tower will be located, must be composed of a material which has 
successfully resisted the tidal current for centuries. I have now 
before me the geological map of Long Island and New York, 
published by authority of the State. But any other map shows 
equally well how the tidal river, iu flowing back and ard 
between the New York harbour and the Long Island Sound, is 
acting against the projecting part of the Brooklyn shore, and 
how this current has in olden times been directed towards the 
New York shore, and hollowed out that sweep formerly known 
as the Swamp. After flowing around the Brooklyn point, the 
tidal current has been . “Je on the Brooklyn shore and ex- 
cavated the Wallavout Bay. 

“ A geological section from near Fiftieth Street.on the north 


to the lyn Hei hien Von inte, as ished — 
Matlier’s “ Geology i no rock on 
the Brooklyn ‘shore within a reasonable depth. On the New 


York side, on the other hand, there would appear to be a better 
prospect of rocky» In  Holt’s well, cer Palton Market, the 
gneiss roek is found ata depth of 126 ft. The old rock well 
near ty Church strikes rock at a depth of 26 ft. In the 
well ot the 7 Hall the same gneiss rock is found at 90 ft. 
depth. The whole of Manhattan Island appears to rest upon 
a gneiss and ite formation. 

“The of the boring near the Brooklyn tower are so 
far favourable to a good foundation. Whether the timber plat- 
form spoken of above may be allowed to rest on the bed of the 
excavation, or whether a pile foundation will become necessary 
for its support, this question cannot and should not be decided 


now. 
“ After the construction of a coffer-dam the pit of the founda- 
tion must be excavated to a sufficient depth to make it secure 
t the encroachments of the river. Experimental sound- 
ings by test piling and sinking a number of iron test-bars at 
jous points, all over the pit, will then decide the question 
whether piling all over or partially is necessary or not. From 
t indicatlons I am fully satisfied that a good and efficient 
oundation can be made for the sup) of the Brooklyn tower, 
without any unusual expenditure of either money or time. If 
all the timber is contracted for during this fall, so that it can be 
out during next winter and delivered next season, I entertain 
fits doubt that the Brooklyn foundation may be successfully 
completed during the course of next year. 

“No boring has been attempted yet on the New York shore. 
The boring on the Brooklyn side will be stopped at a depth of 
100 ft. to 150 ft., or as soon as rock has been reached. The 
machinery will then be transferred to near pier No. 29, New 
York side, and a bore-hole commenced. There a greater depth 
of water will at once be encountered. From numerous inquiries 
which I have made, I have learned that the piles which are 
driven in the construction of docks along the East river on the 
New York shore take a firm hold in a layer of coarse and solid 

vel, which underlies the mud. If this is so, this fact would 
Gaicate a similar nature of the river-bed as we find on the o 
posite shore, But no matter what may be encountered, [ do 
not entertain the slightest doubt that a and efficient 
foundation can be obtained on the New York shore as well as on 
the Brooklyn side. 

“Should it become eneeaany to operate in a — of water 
of 80 ft. to 60 ft., then wrought-iron caissons will become ne- 
cessary. They will prove expensive, but will make sure work. 

* As it is proposed in any case to use timber foundations, a 
few on the ra’ of the sea-worm will be in place 
here. The opinions of those who have had op) ities to 
a Oe ee on tthe obien Wale New 

vary very greatly on this subject. ile some well-in- 
formed gentlemen assure me that the seaworm has entirely dis- 

from the East river, in consequence of the pollution of 

its waters by the refuse poured in from the abjoining gasworks ; 
others, agai informed, maintain that its ra 
agree, however, that the attacks of 
below the bed of the river, and that 
buried below or is otherwise protected. 


i 
1 





“ The timber foundations will be formed by layers of flat 
timber, alternately crossing each other, and well bolted together. 
The sides of the sticks being left rough, they will be laid with 
wide open joints, and these will be filled with concrete; and 
every course, after being levelled off, will be thoroughiy 
grouted with cement. The width of the joints, left open, 
will be determined by the comparative cost of timber and 
concrete. It is probable that timber will cost more, and in 
this case I propose to make the joints as wide as the timber is. 
Animpregnation of the timber with cement not only has the 
effect of hardening it, but it will also afford a pa 
against the sea-worm. This protection, however, will be ren- 
dered more effective and complete by covering the outside of the 
timber with a heavy layer of concrete, and this again will be 
protected by a heavy stone fillings intermixed with gravel and 
sand. In this manner the timber foundation will be 
hermetically enclosed by a heavy body of concrete, and this again 
pocumne against the wash of the sea on the riverfront. It is 

nown that the sea-worm, whieh bores into wood, does not pene- 
trate mineral substances and and we are also certain that 
a well manufactured concrete, if left undisturbed, will soon be- 
come as solid as rock, and will.therefore effectually keep out 
those dan, mollusks. 

“Tn H d, where the habits of these mollusks have been 
studied for centuries, a long-established practice is to cover the 
timber with ed iron nails. Iron rust is found to be 
death to the worm, and therefore proves a protection. On the 
strength of this fact, I further propose, before depositing the 
concrete, to cover the wood with a layer of cement, well mixed 
with roll-scales and hammer-slags, which will speedily oxidise 
| form a very hard iron cement. A few tons of scales will 
suffice. 

‘In some tropical waters a mollusk is found which will 
a and destroy rocks, but this creature has, to my know- 
ledge, never been heard of in northern latitudes. 


Anchorage. 


* No rock will be found available for anchoring the suspen- 
sion cables on either side of the river. No great saving would 
result from rock, even should it be found near the surface, be/ 
cause at the point where the anchorage will have to be located, 
the grade of the bridge is so much elevated above the natural 
ground that high anchor-walls for the support of the anchor- 
chains cannot be dispensed with. 

“ Each of the four cables enters the anchor-walls at an eleva- 
tion of nearly 80 ft. above tide, and passes through the 
masonry a distance of 20ft., at which point a connexion is 
formed with the anchor-chains. These are composed of ten 
links, the first one is 18 ft. long, the others are 12 ft. 5 in. long 
euch, from centre to centre of eye. Each chain has a 
total length of 129 ft. 9 in., and forms a curve of one-quarter of 
a circle, or exactly 90°. The first link, which connects with 
the cable, occupies a horizontal position, while the last one is 
placed in a vertical line, and is attached to a massive anchor- 
plate, which supports the superincumbent masonry, whose 
weight must be great enough to balance the greatest tension to 
which the chain can ever be exposed. 

“By this curvature of the chain a portion of its tension is 
converted into pressure directed upon the wall. This pressure 
will be supported at each knuckle by case-iron plates, which 
are to be bedded upon large blocks of granite. 

* The greatest weight which the cables and stays will ever 
have to support was stated at 4753 tons. 


Allowing six times, we get 4753 x6 ...... 28,518 tons. 
Deduct supporting power of stays......... 15,000 ,, 





Leaves for the cables to support ..... eee 18,518 ,, 
The tension resulting from this weight is 
13,518 X 1.64 ciccsococcrcssrssrerccseces 22yL70 4 
Tension of one cable ..... a canianeaasn cane § 
And this will be the tension each chain will have to support. 

“ Now estimating the ultimate strength of good steel bars at 
50 tons square inch, the section of each chain will be 
5542+50=111 square inches. 

Allowing 40 tons ..........0«s0000+0. 139 square inches. 
» 80 ,, for wrought iron 185 .. 
” 20 ” ” ” 222 ” 

‘t Whether steel or iron bars should be employed, and of what 
qualities, will be decided by their relative strength and relative 
cost. We want the greatest amount of strength for the least 
amount of money, let it be iron or steel, home made or manu- 
factured abroad. As the anchor links descend, their tension 
diminishes. Jt is safe to estimate the tension of the two last 
or vertical links at two-thirds of the tension of the first or 
horizontal link. So far as the cables and chains are enclosed in 
masonry, they will be protected against rusting by a thorough 

ting with cement. The location of the anchorage on the 
ew York side will be in the block bounded by Cherry, Water 
and Dover-streets, one side facing the latter. The ‘Goosen 
anch will be located in James-street, and part of an ad- 
joining » jock. 

“ The anchorage will not form one solid mass, but there will 
be two large open spaces left in each wall. I will add here a 
few remarks, explaining how these spaces can be improved and 
utilised to an excellent purpose, so as to bring a higher rate of 
rent. By arching and my eight rooms may be formed, 
in each anc each over 70 ft. deep, 15ft. to 20 ft. wide, 
and about 20 ft. high. By being converted into treasury vaults 
for the safe Keeping of all ki of treasures and securities 
these vaults wi unequalled claims, not only for the 
city of New York, but for the whole country and the whole con- 
tinent. No city in the world would possess treasury vaults of 

ual strength, safety, and security against fire as well as bur- 
g - By asmall additional expendi:ure, absolute safety may 

» obtained in every respect. Although the cost of this masonry 
will be about $600,000, I feel satisfied that, if my suggestions 
are carried out, the eventual rent of safes will pay more than 
ten per cent. upon the above cost. 


Approaches. 
“ The approach on the New York side from Chatham-street to 
the anchor wall will be 1336 ft. long. On the Brooklyn side 


= 





this distance will measure 836 ft. All this ground is v 

and should not be sacrificed, but on the cou’ wtilised. ee 
of the railroads which pass over the City of don are sup- 
ported by brick arches, and the ground thus occupied is to a 
great extent valueless. My plan contemplates no sacrifice of 
the kind, but on the contrary involves, on the New York side at 
least, a decided improvement of all the blocks which will be 
passed over, west of the anchorage. This includes all the 
= — the ay ~ anchor wall. 

“ If authority can ad, I would propose to open out 
street from Chatham or William to Clift or to F rakiin-sousse, 
running alongside of the bridge om@he north side of it. This 
Bridge-street, as it might be properly named, would t 
two new fronts. The south front would be formed by the 
buildings underneath the bridge. 

“The iron girders, which support the foor, will rest upon 
small pillars of cut stone or brick 1 masonry, which will at the 
same time form parts of the enclosing walls. The intermediate 
—- may be built up in the same way; but a better plan 
will be to put up iron columns in connexion with the different 
iron floors and division walls. An inspection of the plan shows 
how the bridge front of the new street may be made very im- 
posing and attractive in its architectural features, and how all 
the ground can be utilised. 

“Tt is desirable that the construction of the bridge and of the 
improvements underneath should be carried on simultaneously, 
and upon one and the samme plan. The bridge floor will thus 
form the roof of the houses un » and must be made fire 
and water proof. My estimate includes the necessary pillars 
for the a of the bridge floor, but no more. The balance 
of the work must be charged to the improvements of the ground, 
which will pay for themselves. For this same reason have I not 
included an estimate of real estate, because its value will not be 
destroyed, but on the contrary it will, in connexion with the 
contemplated improvements, be-considerably enhanced. 


Estimate of Cost. 
‘*The proposed bridge over the Eastriver will cost from six 
‘> seven millions of dollars. My estimate sums up $6,675,357.” 





ENGINEERS’ TOOLS. 
To rue Eprror or ENGINEERING. * 

Srr,—In your article on “ Engineers’ Tools,” on’ page 379 

of BF last number, you notice and illustrate a method 
used in Glasgow of varying the ppd of machinery to the 
utmost nicety by means of a pair of cones. 
_ This plan was adopted by the late J. G, Appold, Esq., the 
inventor of the centrifugal pump .which bears his name, to 
regulate the amount of air which was driven by a fan 
(worked by the engine used in the adjoining factory) under 
the floor of his dining-room, for the purposes of. ventilation. 
This floor was perforated with a holes, so that the air 
might enter uniformly over its whole surface, and ooze 
through the carpet without creating a ht. -Under the 
end of the table a small metal rod projected h the floor, 
and was connected by a series of levers with the which 
passed over the two cones. When the room became:too hot, 
or vice versd, which was shown by a metallic bar ther- 
mometer, also of Mr. Appold’s invention (the index moving 
about an inch for every degree), Mr. Appold had merely to 
move this rod with his foot to bring the room back to its 
normal temperature. I myself saw this in operation six 
years ago, and Mr. Appold spoke to me of it as having then 
worked for many years without a single hitch. 

I could fill a page of your journal with a description of 
the various contrivances which this wonderful mechanical 
genius applied to his house. Doors opened as you went to- 
wards them, and closed noiselessly behind you. This latter 
object was effected by the use in some cases of air in com- 
pression, in others in tension. 


There was one door in the hall which opened as you ap- 
proached and disclosed a basin, which rapidly filled itself 
with water, and, when you had washed, emptied itself, and 
the door again closed as you retired. The hall and staircase 
were warmed by a gas-stove, the supply for which was regu- 
lated by a thermometer, about 3 rs long, and ss 
many pounds of mereury. This instrument was suspen 
horizontally by a pin through its centre of gravity, when at 
the required temperature. When the temperature rose or 
fell, one end of the thermometer became heavier, and the 
supply of gas was altered accordingly. There was also another 
> of peculiar and beautiful construction in the 

rary. 

There were numerous other inventions of equal interest 
in the house and factory, and all were self-regulating. But I 
have already tres: too much on your much-sought-for 
space, and, besides, as Mr. Appold was the friend of all our 
leading scientific men, many of your readers must themselves 
have seen what I could so poorly describe. 


If Mr. Appold had been a professional engineer, he would 
have left. name second to none among the benefactors of his 
species ; but even as it is, his public inventions, to which I 
need only allude, as they were so fully described by you at 
the time of his death, place his name hight in the of 
honour. 

I enclose my card. 

I am, Sir, your obedient Servant, 

G. B., Inst. C. E 

Engineer’s Office, Railway Works, Surrey, 
October 28, 1867. 


[We print our correspondent’s letter because of its interest, 
but we must add that conical pulleys were employed, for the 
nice adjustment of speed, before the late Mr. A 
could have employed them. We must also observe that Mr. 
Appold died about three months before this. journal was 
established, and that we did not “fully”describe his public 
inventions at the time, nor as our correspondent 
supposes.—Ep. E.] 
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LITERATURE, 


The Roorkee Treatise on Civil ey rete | in India. Edited 
by Major J. G. Meptey, R.E., Principal, Thomason Civil 
ineering College, Roorkee. Printed at the Thomason 

College Press, Roorkee. 2 vols. 8vo. 1866-67. 

Tuts is a useful and creditable work. It does not 
offer any pretensions to originality, and Major Medley 
says that it is chiefly built up of manuals of different 
branches of engineering which have for some time 
been in use in the Roorkee College, and which, in 
their turn, are for the most part compilations from 
Euro authors. But Major Medley has here 
brought together the more important doctrines which 
ought to regulate the construction of engineering 
works in such a country as India, and he has also 
given descriptions of such Indian works as are most 
remarkable or most successful. There is a tone of 
diffidence and deprecation discernible in these volumes, 
indicative of a consciousness of the want of that 

ractical grasp of the subject which is manifested 
7 engineering authors, and, in fact, the work is 
little other—and pretends to be little other—than 
acompilation reflecting the opinions of others, and 
with little title or claim to independent authority. 
Nevertheless, it is a work calculated to be of much 
service to the students of the Roorkee College, and, 
indeed, to all students of engineering, especially if 
looking for employment to the East, as it presents a 
résumé of the best European and Indian experience, 
filtered through the mind of a competent judge of 
what is relevant and advantageous. The first volume 
is devoted to the principles of engineering construc- 
tion, and comprel.cnds dissertations on building mate- 
rials, strength of materials, masonry, carpentry, and 
earthwork. It ought also to have embraced the prin- 
ciples of mechanics and of oe which are in 
reality more important than all the rest. The second 
volume is devoted to an explanation of the method of 
embodying these first principles in actual works as ex- 
emplified in buildings, bridges, roads, railways, and 
irrigation works, and this explanation is illustrated by 
a reference to Indian structures, such as churches and 
barracks, bridges for roads and railways over Indian 
rivers and canals, aqueducts, dams, and canals of 
irrigation. In most of these Indian works the 
features exhibited are rather those of mediocrity than 
of excellence, almost the only exceptions to this 
character being the works upon the railways, which 
manifest the possession of competent attainments. Of 
the other engineering works carried out in India 
chiefly by officers of the military engineers, the 
highest praise that in most cases can be fairly given 
is that they are clever examples of amateur engineer- 
ing, in which the native idea shines through the 
varnish of European classicality that has been laid on. 
In the a works, we see for the most part the 
operation of this law, that the directing head, under- 
standing his business, and having confidence in him- 
self, has controlled the execution throughout, and, in 
general, the result is a structure of an efficient 
character, and such as would be esteemed adequate 
in any other part of the world. In the works 
executed under the direction of Government officers, 
on the contrary, we see everything working 
in an inverted order, and the misteree, or native 
foreman, inspires the designer, and the native work- 
men the misteree. We have consequently, at the 
best, a sort of half-caste structure without the virtues 
of either parentage, and much money may thus be 
spent, while little efficiency is secured. To take an 
example, the bridges on the grand trunk-road, over 
900 miles long, and extending from Calcutta to Delhi, 
are in all easy cases perfectly satisfactory works, but 
are only such as we should imagine might have been 
built in the Highlands of Scotland some hundreds of 
years as efforts of untutored genius, and they are 
not such as would be erected in any civilized country 
at the P enpee day. It is true the viaducts on one of 
the Indian railways have lately shown faults still more 
glaring, as they have given way altogether. But 
there is no doubt that that this is imputable wholly 
to the omission to keep the mortar wet in a hot 
and sickly season for a sufficient time after it was 
used to ensure its perfect consolidation, at a time 
when the superintending Europeans had either 
died or become unable to look after the work. 
A fault in the design is, of course, indicative of in 
capacity in the designer. But a fault in the execution 
may arise from accidental circumstances over which 
he had no control. There are no doubt many engineer 
officers in India who, from natural aptitude, and by 
dint of the experience which has been forced upon 





them, have now attained to respectable proficiency. 
But their proficiency would have been greater if they 
had received a better training, and in view of the 
great engineering wants of India, looking to the great 
works which have to be carried out there, and the wide 
area over which they must be spread, the question is 
whether we shall restrict the selection of the directing 
minds to a class of men who are confessedly without 
the latest modern knowledge, and only a better class 
of amateurs, or whether it is not the cheapest and best 
course to select the highest measure of practical ability 
whereverit can be found? There is no doubtthe objection 
that European engineers know little of the people, the 
language, or the mens of India, and’ in former times 
much was made of this objection as warrant for an exclu- 
sion which had no other justification. But, however 
plausible this plea may once have been, it has lost all 
semblance of cogency now, since numerous properly 
trained engineers have for the last twenty years bene 
resident in India, and have successfully constructed 
the greatest works now to be found in that country. 
It is not sufficient, in a country like India, to be 
content with old methods. We want the importation 
of European talent and enterprise to deal with the cir- 
cumstances there arising, and to subdue the powers of 
nature as effectually in that climate as they have done 
in this. Thus, in the matter of barracks, there is not 
a barracks in the whole of India that is properly plan- 
ned. For the most part, they are spread over far too 

reat an area, and are thereby more injuriously heated 

y the sun, whereas they ought to be constructed as a 
uollow cube, with a central court, over which a velum 
vz awning should be drawn in the day-time; and all 
proper expedients of refrigeration shou'd also be 
adopted. Thus, in the North-West Provinces, and in 
the Punjaub, where the hot winds prevail during the 
summer months, it is easy to obtain any desired re- 
duction of temperature by the evaporation of water 
alone; and the air is there sent into apartments by a 
large revolving fan of wood, called a thermantidote, 
turned slowly, usually by two men, and drawing 
the air through a thick matting, called a ¢adly, which 
is kept wet with water. In Calcutta, and other lo- 
calities where the air is already loaded with moisture, 
this expedient is not available. But in every part of 
India there is no difficulty in keeping residences cool 
and comfortable by the introduction of suitable ar- 
rangements. In the Punjaub, and in many other 
parts of India, it is the habit of the more 
opulent natives to have cellars constructed in the 
ground, in which they may find refuge from the heat. 
But, by properly constructing the houses, all the sur- 
faces which are now heating may be made cooling, and 
the sun, instead of being a source of heat, may be made 
a source of cold. A common way of cooling a bottle 
of wine in India is to wrap it in a wet cloth and hang 
it in the sun, when the rapid evaporation abstracts 
heat from the eveloped liquid to supply part of the 
heat requisite for vaporisation. So also a house may 
be cooled, as well as a bottle, by placing a flat water- 
tank on the roof, from which the water will be suffered 
to trickle down over venetians or awnings placed upon 
the sides. Unfortunately no town in India is yet 
properly supplied with waterworks, except Bombay, 
those for Calcutta being only now in preparation. 
But where such works exist—and they should exist 
every where—it is a very simple problem to refrigerate 
a house; and the water escaping from the pipes into 
the tank may be made to work the punkahs 
of the dwelling. On the whole, there is no 
internal expedient of refrigeration more satisfactory 
than the punkah, which is a great board or fan 
hung by cords from the ceiling, and moved to and 
fro to give a gentle current of air. The punkah is 
generally suspended over the table in a room, and 
its motion should not be so rapid as to displace papers 
or any light objects laid on the table beneath, which 
would be a source of inconvenience. Barracks which 
are not provided with water and gas-works should 
have such works attached specially for themselves, 
whih could be done with a vast increase of comfort, 
and without any heavy expense. 

The stations of India, y which is meant the resi- 
dences of the European part of the population, are 
uniformly spread over far too large an area of ground, 
whereas it would be vastly better if they could be eon- 
tracted into such structures as large hotels, whereby 
there would be less surface for the sun to act upon, 
and they could be cooled, lighted, and supplied with 
every seer oe comfort and luxury with the greatest 
facility and at the smallest expense. At present it is 
work enough for Europeans, at many of the Indian 
stations, to continue to exist. Thus, at Moultan there 
is a great range of most expensively constructed bar. 


racks spread over a very wide area, and heated by the 
sun all day with unremitting ardour. The consequence 
is that the bricks and tiles absorb so much heat during 
the day that they radiate a great deal of heat during 
the night, and thus maintain a painfully high tempera- 
ture without intermission. Such structures should be 
shielded from the sun, either by trees or by some 
species of awning. But the best method to pursue 
is to build the barracks in the form of a hollow 
cube, with a water-tank on the roof, and wetted 
venetians on the sides, and a wetted awning over 
the central court. At Umballa the barracks, .in- 
stead of being tiled, are thatched, which is cooler. 
But thatch harbours scorpions and other vermin. 
At Mean Meer, a few miles from Lahore, the 
barracks, which are of recent and 7 con- 
struction, are built on the usual vicious Indian plan, 
and every tree has been removed from the vicinity, in 
the idea that, trees were detrimental to health, whereas 
the fact is precisely the reverse, as they are effectual 
generators of the powerful antiseptic ozone. The fact 
however is, that in no part of India should large num- 
bers of soldiers be kept inactive in the plains. Resi- 
dences should be provided for them in the cool and 
bracing atmosphere of the hills; and easy means of 
communication by road and railway between the hills 
and plains should everywhere be provided. For per- 
sons stationed at Umballa, the natural retreat is Simla ; 
Lahore, Kanyra or Dalhousie ; Delhi, Nynee Tal ; 
Calcutta, Darjeeling; Bombay, Poonah ; and Madras, 
the Neilgherries. Each presidency should have its sum- 
mer and its winter capital, with duplicate sets of offices 
and duplicate records, and the whole of the officials 
and of the soldiers, except those required for urgent 
local needs, should migrate like the swallows or like 
the court of the Moguls. The question of the proper 
site for the capital of India has lately attracted con- 
sideration, as people are becoming alive to the fact 
that there is no necessity and no advantage in con- 
ducting the business of that great empire in an un- 
healthy swamp, like Calcutta. But, in point of fact, 
there should be no capital, in the usual sense of the 
term, but each presidency should have its own summer 
and winter capital, and the governor-general and his 
council hell: spend some time in all of them in rota- 


tion. He would thus have an opportunity of per- 
sonally surveying every part of the empire, and he 
would be emancipated from the guardianship of a 


clique so narrow and overweening as that of the 
Bengal officials. One year he would devote to Bengal, 
another to the Punjaub, with which Scinde should be 
incorporated, another to Bombay, and so on, by which 
means during the period of his incumbency he would 
have made the whole round of India. Another benefit 
of the proposed arrangement is that the officials would 
be kept im such health and comfort, that they 
would be able to work during the whole year, whereas 
now, during a great part of it, it is labour enough to 
exist. 
We hope to see colleges and schools of art for im- 
arting technical instruction established all over India, 
Put we also hope that effectual precaution will be 
taken to prevent them from degenerating into govern- 
mental factories seeking by indirect means to establish 
a monopoly of their productions—an evil which the 
zeal or the selfishness of their administrators is likely, 
unless checked, to generate. Thus, on the Ganges the 
Government at one time established trading steamers, 
on the ground that no one else was willing to do so. 
But when other parties came into the field, the vessels 
were still run in opposition to private enterprise, 
and the persons concerned in the management 
of the vessels strained every nerve to perpetuate 
their existence. The same thing happened on 
the Indus, and in some of the southern districts of 
India it is said that good pressed cotton cannot be ob-. 
tained, from the impediments thrown in the way of 
persons who would establish presses by the officers of 
a Government establishment which was some time 
since set up. These things should be looked to; else 
measures of amelioration, which were at first a boon,, 
soon became a curse. In the jails of India and in the 
army workshops much has been done to promote the 
cultivation of the useful arts. But the grand measure 
of improvement must be to encourage immigration by 
emancipating the capabilities of the country from the 
gripe of a jealous and exclusive clique, who secretly 
dislike interlopers as much as in the days when the 
“ Company ” effected their deportation as intruders on 
their monopoly. Such a policy is of course denied in 
words, as it cannot be justified. But it is continually 
asserted and exemplified by facts, and, in fact, it con- 
stitutes the secret spring by which the whole of our 
existing Indian policy is moved. It remains to be seen 
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how long, in these days of sweeping change, a policy 
so oligarchical, so selfish, and so mischievous will be 
endured. 





How to Develop Productive Industry in India and the East, 
with Estimates and Plans of Factories. Edited by P. R. 
Cota, late sole Proprietor of the Arkwright Cotton-mills, 
Bombay. London: Virtue and Co., 1867. 

Tus is a volume advocating the extension of 
European modes of manufacture to India and other 
countries of the East, and containing plans and 
estimates of factories for spinning and weaving cotton, 
for bleaching, dyeing, and calico-printing; manu- 
facturing jute, silk, sugar, and paper; for foundries, 
timber, and corn-mills; for making bricks, producing 
engines and boilers, and with remarks on woibing coal- 
mines. The prices of agricultural machinery suited to 
India are also given. 

The question of the expediency of importing 
European modes of manufacture into India is one that 
raises many important considerations. The rudiments 
of most of the arts we have received from India. But 
the processes have been much improved in our hands, 
and Mr. Cola says that it is now incumbent upon us 
to render back these improved methods in supercession 
of the native processes. There is certainly no reason 
why a bad method of manufacture should continue to 
be pursued in India or anywhere else when a better 
method is known. But in most cases these improved 
processes are only possible of successful prosecution 
under the factory system, and the existence of that 
system presupposes a condition of internal improve- 
ment to which it is doubtful whether India has at- 
tained. No industry can receive large developement 
in a country in which good roads and other aids to 
easy communication do not exist; and supposing a 
factory of any kind to be established at such places as 
Delhi or Lahore, the question is, who would become 
the purchasers of its productions. In Bombay, indeed, 
and also in Calcutta, cotton-mills have been established 
with a fair measure of success. The natives of India 
have the delicacy of manipulation suited to such em- 

loyments. The temperature of the atmosphere 
is also —— for this manufacture, and it 
seems to a great waste of effort to carry 
cotton half round the globe to be spun in Man- 
chester, and to be afterwards carried back to the 
place from which it was exported. Nevertheless, 
such are the natural advantages possessed by England 
in more abundant skill and capital, and in a large 
market in which to buy and sell, that it is only in 
exceptional cases that the mills of India can compete 
with those of England even in producing cotton 
fabrics for the East. Then the price of labour in 

India is rapidly rising; and Bombay and Calcutta 

have become among the dearest places in the world. 

While, therefore, it is vay desirable that the native 

processes of India should be improved as much as 

possible by the aids afforded by European science, 
and while it is further desirable that the factory 
system should be imported into that country to as great 
an extent as is consistent with its otherwise undeve- 
loped condition, it appears to be tolerably certain that 
the rash or wholesale adoption of the factory system 
there would lead to disastrous failures, that would 
operate as a discouragement to subsequent enterprise, 
when the circumstances had become more propitious. 

The first and most promising capability of fodia is its 

iculture. By the simple expedient of irrigating 
the land from the rivers, or by water collected in 
reservoirs during the rains, the productiveness of the 
land may be increased threefold; and as there is more 
land to irrigate than there is water to irrigate with, 
the measure of the country’s productiveness is WATER 

—every pint of which represents so much grain or 

sugar. Yet of this fertilising element the greater part 

is now lost by being discharged into the sea; whereas 
every drop of it should be retained and spread over 
the land. There are greater facilities now for the 
introduction of a comprehensive system of irrigation 
into India than at any former period of its history; 
as, instead of being broken up into a number of con- 
flicting states, the whole region is under the dominion 

of one — power, possessed of the a 

engineering skill to out a great system o 
Saale wba in the best manner, and also of 

— to pay for such reproductive 


D 
hydraulic 

e requisite 

improvements. The only hindrance to the practical 


realisation of this enormous boon is the India Council, 
which, like the dog in the manger, will neither carry 
out the works themselves nor permit independent 
enterprise to do so; and while all our other colonies 
are advancing to greatness with giant strides, India— 
the most important of them all—is strangled by official 





cobwebs. If irrigation were to be largely introduced, 
the irrigating channels would form valuable water- 
roads to bring down the produce to a sea-port or other 
mart at which it could be profitably disposed of ; and 
the population would then be sufficiently enriched to 
become such large consumers of manufactures that the 
factory system might be established at the more im- 
portant centres with every probability of a remunera- 
tive issue. To begin with manufactures, however, is 
to begin at the wrong end. First, irrigation should be 
carried over the whole face of the country ; and next, 
agricultural machines should be introduced to perform 
the heavy parts of agricultural labour, and to tho- 
roughly turn up and pulverise the soil. There is no 
country in the world better suited to the action of such 
machines. From Calcutta to Delhi, and from thence 
to Lahore, Moultan, and Kurrachee, is a vast alluvial 
plain, with little broken ground, and mt yee only 
water—which the rivers will supply—and cultivation 
of an efficient kind, to convert it into a great garden. 
Then the sunderbunds, now a pestilential jungle, ex- 
tending eastward from Calcutta, five hundred miles 
along the head of the Bay of Bengal, is suited, when 
cleared, for the growth of the best Sea Island cotton. 
But the clearing should be effected by proper machines, 
which would pull up the trees and bushes by the roots 
—the present mode of clearing being so tedious and 
expensive that the cleared land hardly repays the ex- 
pense of reclamation. These are the measures upon 
which enterprise should be chiefly concentrated, as they 
are the most promising investments and the most press- 
ing wants. But the pwr of the East India Company 
in the shape of an India Council stops the way, as it 
inherits all the narrowness, inertia, and selfishness of 
its prototype. The Indian Government has supreme 
power over the land of India, and hinders the prosecu- 
tion of important works of irrigation by pretending 
that it will undertake them itself, which it either never 
does or languishes so long over them that enormous 
resent detriment is necessarily sustained. Instead of 
ostering immigration into fodia, the Government 
does all it can to hinder it; and, in fact, India is still 
regarded as a great preserve, maintained for the 
benefit of the civil service, and interlopers, instead of 
being welcomed as in the other colonies, are viewed with 
dislike and jealousy, and are prevented from acquirin 
the possession of land. A system so monstrous an 
suicidal was never before tolerated in any country, and 
the question of the proper administration of India 
must now attract the serious attention of Parliament. 
The India Council has been tried and failed. The 
country remains in the same stagnant state in which 
it rested while under the rule of the East India Com- 
pany, and, in fact, the India Council is only the old 
company in disguise. There is far too much of the 
old civilian element in it. It does not, and will not, 
move with the times, and while this conclave of elderly 
gentlemen repels the enterprise and loyalty of their 
own countrymen, whom they hinder by their dis- 
couragements from settling in India, they permit 
without any controlling effort of statemanship Russian 
armies to march nearly up to their doors. These 
considerations, however, are leading us away from Mr. 
Cola’s work; but they really lie at the root of any 
effectual expedient for pan Call the resources of 
India. English enterprise must be let in there. ‘It 
must be courted, and not repelled. This point 
once gained, and the restrictive incubus of the 
Government taken off, adventure will flow there, 
as elsewhere, into the most productive channels. 
The day, we believe, will come when factories 
of the kind Mr, Cola describes will take wide root in 
India; and it would be a miserable and unworthy 
policy in us to discourage their establishment because 
they will compete with our own factories at home. 
But we are confident that, before manufactures can 
flourish largely in any colony, its agricultural and 
other resources must first be largely developed, and 
there must be cheap communication between the 
different parts of the country. Mr. Cola has performed 
a useful service b fording so much information 
about the cost and arrangements of small factories 
suited for such a country as India; and such details 
will be specially useful to those who meditate the 
establishment of factories in that country, which in 
certain exceptional cases may even now be success- 
fully done. ‘The lights he affords may also aid in the 
improvement of native processes. But we feel 
—— that, before manufactures can prevail 
argely in India, its agriculture and internal communi- 
cations must be largely improved; and before there 
can be much hope of carrying such improvements out, 
the policy of the Indian Government must be entirely 
altered, and the India Council must be swept away. 





RECENT PATENTS. 


Tue following specifications of completed patent 
are all dated within the year 1867 ; cal that crs 
should be given in ordermg them, at the annexed 
_n from the Great Seal Patent Office, Chancery. 


e. 

(No. 477, 10d.) William Riddell, of Crosby Hall. 
chambers, patents a machine for disintegrating wood, 
or reducing it to filaments. In this machine the wood 
to be cut up is placed upon a reciprocating table, and 
is acted upon, as it moves in either direction, by a 
series of cutters or plane-irons, each cutter being pre- 
ceded by a number of “scorers,” which score the wood 
and causes the shavings removed by the plane-irons to 
be divided into filaments. 

(No, 482, 8d.) James Roger Crompton, of Elton 
Paper Mills, Bury, patents making the rolls and bot- 
tom plates of “ rag-engines,” or pulping-machines, with 
cutters consisting of bars or strips of steel, of uniform 
or almost uniform thickness, these strips being adjust- 
able for wear. 

(No. 484, Is.) John Harrison, of Liverpool, 
patents an apparatus for cleaning ships’ bottoms, which 
could scarcely be described without reference to 
drawings. 

(No. 485, 8d.) William West, of Tredenham 
House, St. Blazey, and John Darlington, of Moorgate- 
street-chambers, Moorgate-street, patent arrange- 
ments for counterbalancing the pump-rods in mines, 
and for communicating motion from one rod to another 
when the two rods are not in the same straight line. 
The arrangement for counterbalancing the rods con- 
sists of a pair of hydraulic cylinders, each fitted with a 
plunger. One of these plungers is connected to the 
rod to be balanced, and the other carries a counter- 
weight. The two cylinders being connected with 
each other by a pipe, and being partially filled with 
water, it follows that as the pump-rod descends, and 
with it the plunger attached to it, the other plunger 
and the counterweight will be raised, and vice versd. 
A similar arrangement is employed for transmitting 
motion from one pump-rod to another, the two plungers 
being in this instance attached to the two pump-rods, 
instead of one of them being connected to a counter- 
weight. This arrangement will no doubt be found 
an exceedingly convenient one in many situations, as 
the hydraulic cylinders can be placed at any distance 
apart, and may be inclined at any desired angle to 
each other. One of the main plungers is connected 
to the plunger of a small feed-pump, which supplies to 
the hydraulic any water which may be lost by leakage, 
and a safety-valve is provided for discharging any 
excess of water thus injected. 

(No. 486, 10d.) Charles Colwell, of Gorleston- 
cum-Southtown, distinguishes himself as the patentee 
of a perpetual motion, disguised under the title of 
“improvements in apparatus for obtaining motive 
“ power.” This apparatus is as complicated and ridicu- 
lous as such arrangements always are. 

(No. 488, 8d.) Alice Isabel Lucan Gordon, of 
Prince’s Gate, Hyde Park, patents a oars. for con- 
ss wires employed for transmitting electric signals 
on railway trains. This coupling consists of two parts, 
united by spring clips in such a manner that, although 
securely connected under ordinary circumstances, they 
would become detached in the event of the carriage 
becoming uncoupled. When two parts of the coupling 
are pressed together, springs carried by each of them, 
and connected with the wires, are brought into con- 
tact with each other, No. 1 wire on one carriage being 
brought into electrical communication with No. 1 wire 
on the next carriage, and so on; whilst in the event 
of the coupling becoming disconnected, a T-headed 
spring comes in contact with two of the springs carrie 
by each part, and, by bringing them into electrical com- 
munication, causes ‘a signal to be transmitted to the 
guard’s van. s k 

(No. 496, 1s. 8d.) Thomas King, of Brick-lane, 
Spitalfields, patents a method of washing casks by pass- 
ing them through a machine which is kept continually 
in motion. The washing-machine itself, although not 
very complex, could scarcely be clearly descri with- 
out reference to drawings. : 

(No. 497, 1s. 2d.) John Phillips-Smith, of Here- 
ford, patents the steam ploughing and cultivating 
— described by us on page 126 of the present 
volume. 





Tue SaMARA-OrENBURG Ramway.—The works on the 
Samara-Orenburg Railway are being angie pushed for- 
ward. The completion of — -_, — yet Ly whe: = 
pected in less than a and a, will supply Russia 
steam communication ever her central cites and the town 
considered as the portal to Turkistan. 
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WE represent on the present and following pages the ap- | impossible. In cases where lines over which trains pass in 
parently complex arrangement of lines which the peculiar | the same direction are united, the junction is not effected 


requirements of the traffic have rendered it necessary that 
the Northern Railway Company of France should lay 
down in the neighbourhood of their Paris terminus. The 
plans on page 428 extend for a distance of nearly 3 kilometres 
from Paris, and a general outline of the company’s lines for a 
distance of about 8 kilometres from Paris is given in the small 
plan at the head of the present notice. The general arrange- 
ment of the lines is altogether a very peculiar one, and we 
have no doubt therefore that an account of it, and of the 
system upon which the lines are worked, will be interesting 
to those of our readers who are “railway men.” 

The Northern Railway is divided, on its departure from 
Paris, into three distinct lines, namely : 

1st. Upon the left, the line from Paris to Creil, by Pon- 
toise, this line serving the suburbs of Paris and the valley 
of the Oise as far as Creil. ‘ 

2nd. Upon the right, the line to Soissons. _ , 

3rd. In the centre, the direct line from Paris to Creil, by 
Chantilly, this being the line over which are despatched the 
quick trains serving the Northerh system, and those to Eng- 
land, Belgium, and Germany. 

It is necessary, for the convenience of the traffic, that in 
the Paris terminus the trains traversing the line to Chantilly 
should be led close to the luggage-offices, &c., situated on the 
left for the departure, and on the right for the arrival trains ; 
whilst the lines serving the suburbs, on the contrary, are con- 
ducted to the central platform. Further, at La Chapelle, near 
Paris, all the goods traflice—both the arriving and depart- 
ing trains—has to be taken over the lines upon the right. 

t follows from this arrangement that, if the lines were all 
maintained at the same level, the goods trains forwarded 
from La Chapelle would necessarily cross one or more of the 
return lines, whilst all the trains leaving Paris for Chantilly 
or Soissons would, in a similar manner, cross, on a level, the 
whole of the lines situated on their right. The arrangement 
represented in our engravings has been carried out to avoid 
these level crossings, and to keep the various arrival and 
departure lines clear of each other. 

he arrangement of the lines, as they now exist, is as 
follows : 


POSTE Ni‘ 7. 


YE 


LANDY 


until the two lines have run side by side for some distance, 


| so that trains approaching the junction on different lines are 


within sight of each other. Besides these precautions, there is a 
very complete system of signals for regulating the traffic. The 
whole of the works required for completing the arrangement 
which we have described were executed without interfering 
with or interrupting the transit of the trains. 

The following are some of the particulars of the signalling 
arrangements under which the network of lines is worked : 

The pointsman at the signal station marked Poste No. 5 
has charge of the points 11 and 12, together with the signals 
protecting them, and he is also able to work a “ correspondence 
signal,” by which he is enabled to communicate with the 
man at Poste No.7, as will be explained presently. The 
points marked 12 are habitually kept open for the line lead- 
ing to Soissons, and in the case of trains which have to be 
despatched by that line, the man has nothing to do but to 
work the corresponding signals. When a train arrives which 
is to be despatched by the left-hand line, No. IV. (the line 
which eventually joins those leading to Pontoise and Chan- 
tilly), the pointsman has, before allowing it to pass, to make 
sure that no trains will be on the way on lines Nos. I. or IL., 
and to see that the distance signals placed near him on these 
lines are placed at danger. 

The signalman at Poste No. 6 regulates the passage of all 
the trains over the return or “up” lines, and he is stationed 
on a platform raised so that it is about on a level with the 
departure line to Soissons. He works the points numbered 
14 and the distance signals which govern the trains ap- 
proaching by the three lines, from Pontoise, Chantilly, and 
Soissons respectively. He, in general, allows the trains to 
pass in the order in which they present themselves; but a 
goods arriving by the Chantilly iine has to wait if a pas- 
senger train is in sight, or is signalled either on that line or 
the line from Soissons. 

The signalman at Poste No. 7 has charge of the points 
marked 15, 16, 17, and 18, and of the signals belonging to 
them. The points 15 and 16 usually stand, so that any ap- 





proaching train would be turned on to the voie de sireté, 
and they are protected by a signal placed at a distance of 60 
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The departure line for Chantilly is kept on the extreme 
left until near the level crossing of the road to Landy, where 
it descends, and, passing under the Pontoise line, takes its 
place on the right of the latter, which is maintained on its 
former level and almost in its former position. 

e Soissons traffic leaves Paris by a special line, which, 
on leaving the fortifications, is raised so as to pass over the 
return Chantilly line, and which then regains its original 
level a few hundred yards further on. 

The line for the departure goods trains is raised parallel to 
that of the passenger trains to Soissons, and, crossing the 
return line used in common by the trains arriving from 
Chantilly and Soissons, it joins the Soissons departure line, as 
shown on the plans. <A short distance further on it again 
leaves the Soissons line, branching to the left, crossing over 
the departure and return Pontoise lines, and descending 
between the departure lines to Pontoise and Chantilly respec- 


tively, is joined to them both by branches near the ‘crossing | Po 


of the road to Landy. 

The return lines are maintained at their original level, and 
are reduced to two in number between Paris and the third 
kilometre post, near which point the return line from Soissons 
joins that from Chantilly. 

The goods trains arriving from Chantilly are turned, near 


the third kilometre post, on to the return line from Chantilly, 


whilst at a distance of about five-eighths of a mile from Paris 
a pointsman diverts them on to a special line, over which 
they pass to the goods station of La Chapelle. 

rom the description that we have given and an inspec- 
tion of the plans, it will be seen that no “up” line crosses a 
“down” line on the same level, and thus any collision 
between trains running in opposite directions is rendered 





metres from the points 15. The points 17 and 18 are alway 
open, so that they permit of the passage of trains by the 
lines I. and II, their counterweights holding them in this 
position. All trains arriving by line No. IV. are stopped at 
the signal belonging to points 16, and their direction de- 
manded. If the train thus stopped has to proceed by the 
right-hand or Pontoise line, the signalman lowers the distance 
signals corresponding to points 17. If at this moment there 
is no train upon the Pontoise line between the distance 
signals and the points 15, the signalman at Poste No. 5 in- 
forms the man at Poste No. 7 of the fact by working the 
“correspondence signal” belonging to the Pontoise line, this 
signal being situated near Poste No. 7. The man at the 
latter station then opens the points 16, for the Pontoise line, 
and, the train having past, replaces them in their normal 
position. He also, after the appointed delay, sets at “clear” 
the ees signals which he had altered to protect the 
ints. 

__ifa train has to be sent over the left-hand line, to Chan- 
tilly, the signalman places at danger the distance signal 
which covers the points 18, consults his colleague at Poste 
No. 5, and upon obtaining a reply through the ane 
the “correspondence signal” belonging to the Chantilly line, 
he opens the points 16, and places at “clear” the signal 
which protects them. 

The points 15 and 16 being habitually placed so as to direct 
trains on to the safety line aeety mentioned, it follows that 
if a train is not sufficiently under command to be brought to 
a stand at the proper place, before arriving at the points 16, 
it will merely pass on to the safety line, where it can be 
stopped without fouling the lines to Pontoise or Chantilly. 





A train which has thus run on to the safety line, and been 


brought to a stand, is not allowed to start again until the 
dguoiaen at Poste 7 gives orders to that effect. Before 
giving these orders, he takes the precautions above described 
as being necessary when a train is to be sent by the Pontoise 
line; and on his receiving a wee by the correspondence 
signal from the man at Poste 5, he allows the train to pass 
from the safety line to the Pontoise line, through the points 
marked 19. If the destination of a train, which has thus 
overshot the mark is the Chantilly line, it is still turned on 
to the Pontoise line in this manner, the change from the 
Pontoise to the Chantilly line being subsequently effected at 
the St. Denis station. 

The whole system of lines and signals which we have 
described was represented at the Paris Exhibition by a model 


in relief. 








CAST TRON IN SEA-WATER. 


Some time in the early part of the present year a specimen of 
cast iron (piece of an iron pile) used in the construction of the 
Bombay, Baroda, and Central India Railway bridge over the Ner- 
budda, which for some considerable time had been immersed, was 
submitted to the chemical analyser to Government. Dr. Lyon first 
gives'the analysis of the water, and next, after carefully examining 
the iron, considers that this particular specimen had not under- 
gone any material change, but at the same time points out that 
cast iron under similar circumstances may undergo certain 
changes, which as long as they are slight are not detectible by 


analysis. The water was found to contain, per gallon: 

grains, 

Chloride of sodium ... ove eve o. 139,40 
Do. of magnesia... ove seo o. 8.64 
Sulphate of zinc ion eos sos oe «11.84 
Do. of magnesium ° ove eee 7.84 
Carbonate of magnesia ° oo ose 9.37 
Silicia ... eee ove ove es o 1,34 
Organic matter ove * oo 56 
178.69 

Suspended matter ... ooo eee ooo §«=—. 72.94 
Sp. gr. of clear water... ooo oe eee 1.00206 
Total solids dried by evaporation at 280° F.... 178.64 


In June again two pieces of cast iron and two wrought-iron 
bolts were submitted to Dr. Lyon. These specimens had been 
four and a half years immersed in the Bassein creek, the water 
in which is pure undiluted sea-water, having a — gravity 
of 1.028, and containing per gallon 3000 grains of solid matter, 
of which 1604.75 consists of chlorine in combination with 
sodium, magnesium, &c. Here the cast iron had undergone a 
change to a depth of one-tenth of an inch from the surface, 
resulting in a small solution of the iron forming this portion 
of the pile. The wrought iron, which was not in contact with 
any cast iron, bore no evidence of deterioration. 

he action of sea-water on cast iron in Dr. Lyon's opinion 
consists in the gradual solution of the cast iron, leaving the 
carbon undissolved, and as the percentage of iron in cast iron 
varies within certain limits in different specimens, it follows 
that, unless the percentage of iron be reduced below these limits, 
such change must remain undetected unless the iron has been 
analysed before immersion. Dr. Lyon also considers that cast 
iron immersed in water of the composition of the Nerbudda, 
at the point where the first mentioned specimen was immersed, 
and which by the analysis it will be seen contains a large quan- 
tity of sea-water, will, in process of time, deteriorate from this 
cause, and it is, he thinks, a question whether it would not be 
advisable to guard the iron from corrosive action of the water 
by coating it with some protective material, or by rendering it 
electro-negative under the influence of some more oxidisable 
metal, such as zinc.—The Bombay Builder. 








REMUNERATION OF ENGINEERS UNDER 

GOVERNMENT IN INDIA. 

To THE Eprror or ENGINEERING. 
Srr,—As you always advocate the interests of young en- 
gineers, allow me fo make a few remarks relative to the re- 
muneration of civil engineers under the Government in 
India. That the salary of this body is totally inadequate 
there is not the slightest doubt, viz., 177. per month during 
probation, and increased to 20/. when placed on the perma- 
nent staff. The course of education widen young engineer 
has to undergo before he can present himself for the exami- 
nation with any hopes of success can readily be judged from 
the fact of his having to make 60 per cent. as qualifying 
marks, irrespective of the competition that comes in after- 
wards—no easy task, considering the ever-varying style of 
the examination. The generality of the candidates are both 
civil engineers and graduates of some university, and 
consequently they must have obtained a very liberal educa- 
tion, besides their professional course. Now that Govern- 
ment requires such a number of engineers to assist in carry- 
ing out important works of irrigation, &c., to further 
develop the resources of India, which are certain to yield 
them a large return on the money invested. Surely it is not 
too much to expect them to increase the pay of the engineers 
to 301. per month at the start. They will then get men in 
any number—men competent and willing to discharge the 
duties intrusted to them. I am thoroughly cognisant of the 
fact that engineers are at a discount at present, but I am 
also convinced that good men will always fetch their price ; 
and if the latter class who now go up for this examination 
could hold out for a time, I have no doubt that some change 
would be made with a view to ameliorating both the re- 
muneration and position of engineers under the Government 
in India—a change which sooner or later must take place 
under existing circumstances. Hoping that you will give 
this space in your influential paper, 
I am, Sir, your obedient Servant, 


A Youne EnGIneEer. 
London, November 4, 1867. 
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KRUPP’S STEEL ORDNANCE AND 
PROJECTILES. 


Tue illustrations on page 433 show some further details of 
the construction of ordnance-and shot, as made at the 
celebrated steel works at Essen. Figs. 1, 2, and 3 represent 
the breech-loading arrangement, invented and. patented by 
M. Krupp, and “4 ted by him for guns of larger sizes, say 
up to 9in. bore. breech-piece is cylindro-prismatic, and 
in principle.this breech arrangement is the same as that 
adopted for the smaller guns, and described in our number of 
the week before last, 387. The difference between the 
two systems consists only in the details of the mechanism for 
opening and closing the breech, since the simple and quick 
working arrangement used for the smaller guns could not be 
conveniently handled if applied to large guns, on account of 
the insufficiency of the muscular power of the gunners. The 
wedge-piece is in this case moved in and out of the gun by a 
flat-threaded screw, H, Fig. 1, which runs across the breech, 
and works upon the thread of a half-nut, S. The end of the 
screw is held by a collar, R, so as to be attached to the wedge- 
piece, while the half-nut is attached to the solid breech of the 

un. A handle being attached to the end of the serew, H, at 
J, and turned, the screw will. bring the wedge-piece out of the 

un, or- move it back into its seat, according to the direction 
in which the loader is being turned. This movement is used 
only for the quick removal and insertion of the wedge, and a 
second contrivance is required for giving the final pressure, 
so as to bring the wedge home to its seat, and close the gun 
ges-tight. For this purpose a second more —— screw is 
provided, and sunk with its nut into the body of the wedge- 
piece. It is shown in section at F and g, Fig. 1. This 
screw comes into action after the wedge-piece has been so far 
brought home into its seat as to allow of the insertion of the 
stop-pin, B, by means of the handle, D, heer the screw, 
C. The Ooe-pin passes into the groove provided in the steel 
piece, F, which forms the nut for the serew, g. As soon as 
the nut is arrested in its movement by the stop-pin, B, the 
action of the screw, g, can be brought into play, and this 
screw pushes the wedge-piece home into its seat, using the 
stop-pin as a fulcrum for the thread of the nut. The same 
handle is used for working the two screws, g and H, since the 
two never work simultaneously. The operation of opening 
and closing this breech is quicker than may at first sight be 
supposed from examining these drawings. The two screws 
are moved one after the other by the same man who keeps 
the handle in his hand, and sets it on to the end of either 
screw as required. Another man attends to the insertion and 
removal of the stop-pin at the, proper moment, and after a 
short exercise the gunners work together with great precision 
and rapidity. The largest kinds of Krupp’s guns have 
another breech arrangement, yet similar to those two in 
principle, i.c., the cylindro-prismatical wedge. We illus- 
trated M. <r large gun at the Paris Exhibition on page 
480 of our third volume, where this breech arrangement is 
shown. 

-_ 4 to 10 show different sizes and constructions of pro- 
jectiles made by M. Krupp. Figs. 4, 5, 6, and 7 show 
solid shot of cast iron covered with lead for the 4-pounder, 
6-pounder,12-pounder, and 24-pounder guns respectively. The 
weights are as follows: 





Shot. 4b. 6b. 121b.  - 241b. 

Ib. Ib. Ib. Ib. 

Solid iron core... 7.9 11.9 26.6 62.3 
Lead casting 3.1 5.6 10.5 16.3 
Total li 17.4 37.1 68.6 


Fig. 9 shows a flat-fronted steel shell coated with lead for an 
8tin. gun (English measure); the front is not made quite 
plain, but rounded to a large radius, as shown in the draw- 


ing. 

fig. 8 is a shell with a sharp point somewhat similar to 
Major Palliser’s construction. This is 8in. (Prussian) dia- 
meter; the steel body weighs 143.3 Ib.; the lead coating, 
441b.; the bursting charge is 2.7 lb., making the total weight 
of this aes poy 190 Ib. 

Annexed are the results of some experiments made with 
M. Krupp’s guns: 

These trials were made at Essen on the 25th of November, 
1866, and the following days, ending 2nd of December, 1866, in 
the presence of General Major Neumann and of several other 
officers, The guns tested were three 4-pounder steel guns with 
breach-loading arrangements of three different constructions. 
They were selected from a number of 400 guns of the same 
kind now in course of manufacture for the Prussian Govern- 
ment. The principal dimensions are, length of barrel, 74 in. ; 
length of rifled bore, 47.85in.; length of cylindrical chamber, 
18.20 in. ; diameter of bore, 3 in. ; diameter of chamber, 3.16 in.; 
number of grooves, 12; pitch, 137 in.; thickness of metal at 
chamber, 1.72 in. ; at the mouth, 1.25 in. ; diameter of trunnions, 
8 in.; weight of each gun, 516 |b.; weight of the breecli-pieces 
40 Ib., 60 Ib., and 55 lb.; weight of loaded shell, 8.6 1b. ; charge 
of powder, 1 1b. 

The breech arrangement of No, 1 gun consisted of double 
wedges, both of square section, and closed by means of a 
screw fixed to the wedge placed at the back; the gun No. 2 
had a double wedge, consisting of @ square front wedge and one 
of half-round section at the back; ind No. 3 was arranged 
with Krupp’s patent single wedge, opened and closed by means 
of « quick-threaded screw having its nut in the solid portion of 
the breech. The weakest section of the breech at the seat of 
the wedges was about 26 square inches in each of the guns. 
All other details were alike in all the three guns. The trials 
were made for the purpose of ascertaining the strength of the 
guns and breech-pieces with increasing charges. For this solid 
shot of 104 lb. each was employed also for testing the tightness 
of the breech arrangement with small charges and with imper- 
fect materials for the packing-dises inserted with each charge. 
For the former point, shell of 8 1b. weight has been chosen, and 
for the latter some plates made purposely of brittle cast iron 
were employed instead of the proper dises. Some cylindrical 
pape 3 im. diameter, 12 in. long, of 20 1b. weight, and 2 ft. 
on, readiness. 


g, Weighing 40 lb., were also kept in 


The charges fired from each gun are shown in the following 
Table: 
































ng pan oy Projectile. Cylinder. 
Ib. 
10 2 solid, 10} | none, , , 
for testing the packin 
10 shell, 8.6 / with small noe. " 
10 solid, 105 none 
10 ” ” 
10 ” 99 
10 ” ” 
150 ” ” 
1 { with cast-iron packing- 
” dise. 
. cylinder, 12 in. lon 
1S solid, 11 | "oo ib’ weight.” 
1 Age , * cylinder, 24 in. long, 40 1b. 
The abdve was the ‘extreme test of the programme, and the 
further were madé@ to ascertain the final strength of the 
guns. |. ree 
oes. ore ag Projectile. Cylinder. 
ae Ib. Ib. 
1 3 ' solid, 11 60 
L. 38 _ 80 
1 3 ~ 100 
1 3 ” 20 
1 < ’ a 40 
1 3 [he 60 
b 8 neh hyp 80 
1 i , ) 100 














With the last charge the powder filled the entire space of the 
chamber, and the projectile,with the cylinders completely filled 
the barrel, and the latter,even projected 17 in. in front out of the 
muzzle of the gun. With this extreme charge all three guns 
showed very nearly equal signs of destruction, viz., a widening 
of the chamber by about x5. 0f an inch in diameter. The breech 
pieces did not show the, same,equality of resistance. No. 3 
proved the best in every respect, and remained in perfect workin 
order after the tests. No. 2also remained intact, but showec 
an inferior degreé of lightness towards the end of the trials, and 
No. 1 commenced to give way with the 3 lb. charges of powder. 
The screw and nut required to be exchanged for continuing the 
trials, but;they failed a second time. Still, it was possible to con- 
clude the experiments with No. 1 gun, same as with the others. 
The cast-iron packing discs,used in some of these trials broke as 
intended when the respective charges were fired, yet the damage 
done to the ‘breech-piece or wedge was so unimportant that it 
did in no Way affeet the continuation of its functions. The con- 
clusions atrived at were, that the guns are of sufficient strength, 
and that all three modes, of breech fastenings are sufficiently 
good for military purposes, preference being given to the breech- 


piece No. 3. 


TRADE OF THE Mersey.—The export trade of the Mersey 
appears to be temporarily depressed. ‘The value of the exports 
from the great river in September was 6,555,990/., presenting 4 
decrease of 1,482,7462. when contrasted with September, 1866, 
The expert from the Mersey in the nine months ending 
September 30 this year were valued at 57,938,049/., against 
67,149,4872 in the corresponding period of 1866. 

Doncaster.—Mr. Rawlinson, C.E., has delivered a report 
on the sanitary condition of this town. He suggests that the 
town should obtain its water supply from the springs at Horton 
Roberts, and that it should be conveyed thence in pipes along 
the turnpike rogd, Mr. Rawlinson further proposes that the 
sewage of the town should be applied to irrigation purposes. 

YALTY AND RAILWAY SIGNALS.—Messrs. Saxby and 
Farmer, who have so sucéesgively upheld the supremacy of our 
English system of railway signals at the Paris Exhibition, where 
they. have been rewarded by a gold medal, and received the per- 
sonal commendation of the Emperor Napoleon, have likewise 
received a royal compliment from the court of Berlin. By per- 
mission, Messrs. mene and Farmer presented tu the Queen of 
Prussia a set of beautiful photographs, illustrating their system of 
signals in use at Cannon-street, Charing-cross, and other im- 
portant places, and have been honoured by the following 
gracious and flattering letter of encouragement from the Queen’s 
private secretary: ‘‘ Her’ Majesty the Queen of Prussia has 
ordered me to express her thanks to you for the photographs 
you sent ber; she congrathlates you on your ingenious inven- 
tion, which excited her iuterest un her last journey to England, 
and of which these photégraphs give so good an idea.” 

RatLway Exrenstos.—OpPeninG or THE DENBURN JUNO- 
TIoN.—The junction line Of railway connecting the Caledonian 
line With the Great North of Scotland system at Aberdeen has just 
been opened for public traffic. Hitherto the only means of com- 
munication between the tWo railways named has been by a line 
of rails along the quays at Aberdeen, and as the companies had 
no authority to use locomivtive power, which indeed would have 
been impracticable, or at Teast dangerous, on crowded quays, 
only goods carriages Wererun between the two stations, through 
passengers having to go by “bus a distance of over a quarter of 
a milé. The junction’ WoW opened goes through the heart of 
the city by the ee tar the Denburn. The works, which were 
undertaken by the late Scottish North-Eastern Company, the 
Great North of Seotlin@’contributing, under the Act, a con- 
siderable proportion of the cost, include two short tunnels, and 
also a magnificent joiué ‘station, south of Union Bridge, where 
all the tr Teaching Aberdeen will now be concen- 
trated. ‘The ‘statidi 8 500 ft. in length and 202 ft. broad, and 
the roof alorie cost 90002. The line of railway newly made 
and now opened is only a mile and a half in length; but as a 
good deal of house Property had to be bought, its construction 
has been very expensive. By means of this short line there is 
now an unbroken communication between the extreme north and 
south of the kingdom. The Denburn Junction line, short as it is, 
has been about two years and a half in course of construction. 











MANUFACTURE OF GUN-COTTON. 
(Continued from page 408.) 
Tue pulping machinery at Messrs. Prentice’s works 
is, as we have already stated, driven by a water-wheel. 
ing¢Wiidhines, of which there are two, dre 
employed in paper-mills. Each 
of a kind of trough of © form in 











plan, this trough having a central longitudinal parti- 
tion of a len atiy bout equal to its parallel sides.. On 
one side of tHfS'partition, at the centre of the length 
of the trouglt, 38 placed a cylinder, or drum, revolving 


“axis, this drum carrying the beaters 
h, acting in conjunction with the 
; the bottom of the trough, tear the 
and reduce it to pulp. The drum is 
it revolves, its cutters come almost 
ith those fixed at the trough bottom ; and 
the fixed ‘eutféis being inclined to the direction of the 
axis of ‘the ditt, the latter, as it revolves, draws the 


on a horizorite 







cotton over. cy and gives rise toa kind of com- 
bined ‘cnttifg’ and abrasive action. The trough is 
nearly filled éter, in which the cotton is placed ; 
and on theld Aq being started, its action causes a 
sufficient ‘cut¥ent to be sct up round the central parti- 
tion to keepthe ‘cutters supplied with material, the 
mixed wa id cotton being,* however, kept stirred 
up by an attendant, 

The proctsgcis ‘continued until the material is re- 
duced 'to pe hay aig pulpy consistency, when it is 
ready eitherifor being formed into mining charges, or 
being, made‘into r, which is afterwards used for 


cartridges fdr small arms. For the latter purpose, 
however, thé-pulp:is not made of gun-cotton solely. 
Paper madé entirely of gun-cotton would burn too 
rapidly, and,im ‘consequence, have too violent an ex- 
plosive action, to be used advantageously for making 
small-arm cattridges, and to avoid this violent action 
the pulp for'this paper is made partly of gun-cotton 
and partly oftordinary cotton, the proportion of the 
latter being varied according to the amount of “ re- 
tardation” which it is desired to obtain. This method 
of regulating' the rapidity of combustion of the “ gun- 
paper,” as it may be called, is due to Professor Abel, 
and it is an admirably simple and effective one, and what 
is more, it gives as good results*when the explosive is 
contained in*@ gun as when it is burnt in the open air. 
This.was not: the case with Baron von Lenk’s plan 
for obtaining ;the same end. ‘I'he Austrians endea- 
voured to moderate the explosive power of the gun- 
cotton in their cartridges by subdividing the material 
into a greater or less number of portions, which it was 
intended should be fired successively, the cotton being 
in some cases, for instance, disposed in a series of con- 
centric cylindrical coils separated from each other by 
paper tubes., These plans were very ingenious, and 
when the cartridges were ignited in the open air ap- 
peared to give tolerable results ; but in practical use 
the case was different. When confined in a gun, the 
ex inion of the first portion of such a cartridge was 
lin eto destroy the whole of the arrangements for 
insuring the successive ignition of the other portions, 
and the consequence was that, practically, but little, if 
any, moderation of the explosive power of the cotton 
was éeffectedid\On ‘the other hand, in Professor Abel’s 
“retarded paper,” as it is termed, the particles of gun- 
cotton are separated to a greater or less extent by the 
intervening particles of ordinary cotton, the extent of 
this separation! depending upon the amount otf ordinary 
cotton containdd inthe pulp. This subdivisioa of the 
explosive material is effected throughout the whole of 
the paper of»which*the cartridge is composed, and it 
is evident that it is'effected in such a manner that the 
explosion of the portion first ignited can in no way 
affect the remaining portion. 

Altogether, this system of making “ retarded” paper 
—or we should rather say pulp, for the latter need not 
necessarily be Made into paper—appears, theoretically, 


to afford :themeans of regulating with the utmost 
nicety the:éxplesive power of the gun-cotton, and this 


theoreticaldeduction seems to be fully borne out by 
the practial: results obtained. Of course, a great 
deal of experimental research has been necessary to 
ascertain ‘thé best. proportions of ordinary cotton to 
be ‘nixed withthe pulp for different purposes; but 
Messrs. Prentice have spared no trouble of this kind, 
and' We believe*that they have now definitely settled 
upon ‘the strerigth of “retarded” paper which it is 
best to employ dor different classes of small-arms. 

The pulp formaking the retarded paper is reduced 
to a finer consistency than that used in the manufac- 
ture of the mining charges, and, to prevent mistakes, 
a small quantity of colouring matter is mixed with it, 
and the paper produced has thus a pink tint. The 
paper is all made by the ordinary hand process, the 
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subsequent treatment which thes: sheets reccive we 
shall speak presently, when deseribing the mauufac- | 
ture of cartridges. | 

We have said that the cotton after conversion is, in! 
addition to the first “ drench-bath,” subjected to eight | 
successive washings and dryings, and when besides | 
these the effect of the subsequent pulping process is | 
considered, most persons would imagine that the 
cotton had, by the time it was made into pulp, been 
thorouglily cleansed from the slightest trace of acids. 
The importance of completely freeing the cotton from 
any acids is so great, however, that at Stowmarket 
the pulp is, at the suggestion of Professor Abel, as an 
extra precaution, finally treated with an alkaline solu- 
tion containing about 1 per cent. of carbonate,of sora, 
Tue special object of using an alkaline solution in this 
way is as follows : The cotton used in the mupufacture, 
notwithstanding the great care bestowed.on cleansing 
it, generally contains a small proportion, of foreign 
matters, and these matters, when acted upon by ‘the 
nitric acid, produce organic (nitrogenised) impurities 
of comparatively unstable properties, the amount of 
these impurities depending, to a great extent, upon 
the care with which the cotton has been cleansed 
previous to conversion. When the gun-cotton is ex- 
posed to the action of leat, these impurities give rise 
to the development of free acid, aud this acid in its 
turn exercises a destructive action on the cellulose 
products, and establishes decomposition, By treating 
the finished gun-cotton, however, with an alkaline 
solution, the free acid, developed in the way above ex- 
plained, is neutralised as it becomes nascent, and it is 
thus prevented from exercising any injurious influence. 
The introduction of the alkaline carbonate in no way 
interferes with the effective action of the cotton as an 
explosive, although it is possible that it may very 
slightly retard its combustion, and may cause a trifling 
addition to the amount of smoke given off whilst its 
combustion is taking place. 

We have said that two kinds of pulp are prepared 
at Stowmarket, the one being that employed for 
making the “retarded” paper, and the other being 
used for manufacturing mining charges. We shall 
describe the subsequent treatment of the latter de- 
scription of pulp first. 

For making the mining charges, the pulp. is, first 
placed in a centrifugal machine, and as,.much water 
expelled as is possiis by such means... When removed 
from the machine, the pulp is, not completely dried ; 
but the proportionate quantity, of:water which. it con. 
tains is known, so that it can be weighed up into 
charges as accurately as if it was dried perfectly. The 


weighing of the dried pulp is eflected hy a,number of | 


girls, the weighing scales being situated in a light 
wooden building. Each charge on being weighed is 
placed in a smail tin vessel, in which itis conveyed to 
the pressing-house, where the charges are again 
moistened with water. The sole, objectof temporarily 
drying the pulp is, in fact, to enable it to be accurately 
weighed out into charges, and after this: weighing has 
been effected. it is kept--moist in alb stages of its 
manufacture until it is subjected to the final drying 
process. yc babe tay" 
The charges are first hand-pressed, and are then 
subjected to a more severe pressure by the aid of 
machinery. The hand-pressing is effected by boys as 
follows: Each charge, after being moistened with 
water, is transferred from the tin cup containing it 
into a cylindrical mould or tube, the internal diame- 
ter of which is equal to the external diameter of the 
intended charge. At first these tubes were made | 
solid at the lower end; but it was found that the gun- 
cotton or pulp charge, when introduced into them, 
formed a kind of piston, below which the air contained 





in the tube became compressed, and under these cir- 
cumstances it was found impossible to get the charges | 
fairly home to the bottom of the tubes. This difficulty | 
has been got over in a very ingenious manner. In- | 
stead of the tubes being made completely closed at the | 
lower end, the latter is perforated, and the solid) 
bottom on which the charge rests is formed by a pis- | 
ton, with which each tube is fitted. This piston is | 
furnished with a rod, which passes up through the | 
centre of the charge, forming a hole through the latter, 
which enables the charge to be. ignited from end to 
end by the flash of the portion first lighted. In the 
case of charges, the diameter of which exceeds about | 
1} in., the pistons of the moulds are furnished with 
two rods, one of these forming the central hole, aud 
the other a hole nearer the circumference in which the 
end of the igniting fuse can be placed. 

_ To return, however, to the process of pressing, the 
piston being first placed in the mould, pot 


and pushed in a! substance so entirely different to the blottin 
small distance, the charge is rammed in on the top of| from which it is produced, that it is almost 


sheets being, perhaps, about 20in. hy 15 in. Of the! it, and then on the piston being forced down to the 


bottom of the mould by the aid of its rod, the atmo- 
spheric pressure on the top of the charge causes it to 
be carricd down in close contact with tue. piston. A 
hollow plunger, perforated at the bottom and sides, is 
next placed in the mould, the end of this plunger 
having a hole, or holes, in it, through which the rod, 
or rods, of the piston can passz and the whole is then 
placed under a hand-lever,gy which the plunger is 
forced down on the charge,:andathe latter compressed 
to some extent. The charges, ombeing removed from 
the moulds above deseribed, ave next subjected to a 
more severe pressure by-stéam power. ‘T'wo machines 
are used for this purpose, one of them, which is used 
for the larger charges, being a specially fitted-up 
hydraulic press, and the other soniewhat resembling a 
slotting-maghine in its general appearance. The slide 
of this latter juachine, however, instead of carrying @ 


cutting jooly is. fitted vith, three plungers, which act p 


upan, each, charge; suecessively, The charge to be 
pressed is. placed in a eylindrical.anould carried by a 
horizontal circular, table, having an intermittent rotary 
motion. By one movement:of this table, the mould is 
brouglif. under the first plunger of the slide, which par- 
tially egmpresses the charge, and, on the return stroke 
of this plunger, the further movement of the table brings 
the chatge under the second plunger, which on making 
its next stroke completes the compression. A third 
movement of the table brings.the mould under the 
third. plunger, which on, its:descent forces the charge 
out of the mould, the latter having, by this third 
movement of the table, been brought over a hole 
through whiclr the false bottom of the mould and the 
charge can pass. A fourth movement of the table 
brings the mould into a position where it can receive 
a fresh‘echarge. The moulds and. plungers,are formed 
so as to allow of the escape of the water expressed 
from the charges, and the revolving table is supplied 
with several moulds, so that the processes of partial 
compression, complete compression, and the expulsion 
of the charges are carried on simultaneously, there 
being always three charges under operation. 

For effecting the compression of the larger charges, 
an entirely different apparatus is employed. ‘This 
consists of a horizontal hydraulic cylinder, the main 
plunger of which is furnished with a head carrying a 
number of small plungers for compressing the charges, 
these plungers being arranged in parallel rows one above 
the other.. Facing. the plunger, is the fixed head of 
the press upon which the pressure is received, and 
between this and the press cylinder is placed a 
block of zine perforated to receive the charges, and 
also another block, the use of which wili be explained 
presently. Boththese blocks are capable of being slid 
on one side, the lateral movement enabling the un- 
compressed charges to be placed in the zine block. 
The. second block, which is of iron, has, we should 
mention, a, number of pieces of zine let into it, at the 
points: at. which the charges directly bear upon it. 
The method of: using this apparatus is as follows: 
The charges to be compressed having beew placed in 
the holes in the zine block, the latter is brought. into 
its proper position in front of the plungers with the 
second: block behind it, and secured by a simple contriv- 
ance-providedfor the purpose. Water-is then forced 
into the présd: by; pumps worked by a small steam 
engine close at il when the plungers enter the holes 
containing ithe charges, and.compress the latter to.the 
required ‘extent, . The water-pressure is next removed 
and the plunger allowed to recede to a sufficient. extent 
to leave the second block loose... This block is then 
run on one side, and a box furnished with as many 
shelves as there are rows of charges being substituted 
for it, the water-pressure is again put on, and thie 
plungers, advancing, force the charges out of the holes 
in the zine block into the box placed to receive them. 
The press is, of course, furnished with a number of 
zinc blocks and sets of plungers corresponding to 
charges of different diameters, andthe arrangement is 
found to be a very efficient’ one. 

The next process undergone by the charges after 
pressing is that of being covered with a peculiar kind 
of paper, termed “ artificial vellum.” This “artificial 
“vellum,” which is manufactured: by Messrs. Prentice 
on their own works, is made by laying sheets of blot- 
ting-paper for a few seconds on the surface of strong 
sulphuric acid contained in a suitable hath. The paper, 
after being subjected to the action of the acid, is 
immediately washed by plunging into troughs con- 
taining water, and on its removal from these troughs, 
it is ready for use. The process of manufacturing 
this material, is a very interesting one to witness, the 
“artificial vellum” being a tough semi-transparent 
-paper 


cult 


to believe that the transformation could be effected by 
such siutple means. ‘The ‘artificial vellum’ is ‘cut into 
strips, rolled around the charges, and secured by paste, 
the operation of covering the charges being performed 
by girls. 

After being covered, the chee are ready for the 
final process of drying ; audjphis drying is effected by 
the aid of steam, the drying¥étove being situated at 
some little distance from theygheds in which the other 
processes are carried on. | Phe stove consists of a 
small brick erection enclosiqg,.the steam-pipes, the 
top of the brickwork beingid with a number of 


vessels in which the charges to#p dried are placed. 
The a tn ay tong ny Se toner 
walls. caged. uy Weom\themapyaerthat, in the event 
of the conten pape Medsal eetieenc ignited, the 
flame will mat hemes eommunicated to the other vessels, 
wind they, ares pi Som. thesweather by light 





overt oThexelarges are dried at a 
temperature of about 140°;.amdveflieient meaus are 
provided; foransaciag that-the-tewperature shall never 
rise above:a perfectly stefe lintitjey asi 


yo be continwe) 


THE GRAND ‘TRUNEXM RAILWAY. 
Cartan Tyner and My. Wborall, who went over to 
America at the bégitning bf Septémber, onthe invita- 
tion of Mr. Watk a § “i i rR Pak er 
way Company, were met in’ New York by Mr. Brydges, 
the managing aieadan tpoh their arrival, They visited 
Baitimore and Washiti#ton, ‘takin an inspection of 
the lines in that diréction, dnd ‘arrived’ at the Falls of 
Niagara on Saturday ithe ‘Sth’ Oetober. There thay 
were met by Mr. alte, of, Foster: and Braithwaite, 
and Mr. Shaw, of Shaw’ and Thompson, of London, 
who accompanied them as far west as Chicago, the 
Illinois Central Company giving them a car to go filty 
miles into the prairies. At Detroit, on their return, 
the work of inspecting the Grand Trunk system began, 
and Captain ‘T'vler and Mr.Eborall only reached Mont- 
real on the 17th October. On the 20th, they pro- 
ceeded to Portland, and will return to Kngland about 
the middle of this month. ‘The report of two gentle- 
men so well conversant with railway plant and railway 
policy cannot but be of greatimpe g to the share- 
holders, and it will be! i ae, with. great 
interest. ‘The, public. af plaius loudly of 
the impaired, afaie. nt the, ‘ling, aid if; i8:40be hoped 
that a railway of so such Importangy,te, the new 
dominion of Canada may. be thoropg Syed al to any 
other line on the American .Continegj, In Canada, 
jobbery, the system of granting s without ade- 
quate reason, and continual, irre, ity in the arrival 


of passenger and goods trains, are Uy chief causes of 
the disfavour with which, the -Ijpe.is at, present 
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,, CONTRACTORS’, LOCOMOTIVE. 
Wregive, on the next phge, ‘engravingé showing a longi- 
tudinal section and plan of the tank pie my oh exhibited . 


Messrs. Ruston, Proctor angl ., of Linealn, ‘at the late Paris 
Exhibition. It is an outside cylinder engine, with four coupled 
wheel, ‘intended for contractots’ ses, and it is adapted 


for codbburning. The prifcip#l ditiehisions are as follows: 
atl ; 





hell 4 . ; tal ft. in. 
|Diameter of eylinder);. ... Mia Sept || ee 0 9 
Stroke os. ve vayig epaatibema: Li 
P "Didhieter of wheels Ren ie ap Wieee -0:, @ 
OW iol tise 22+... ERPAET AT Bg 
Dh sey Diotante thee: penta ‘title we ' 
*'scteatd amside of leadin’ roe - &1 
; Distance from peo tridling (xl6;to 
‘inside of pore bo Oa a iy. 6.2 
Distance from centre of trailing axle to 
front of firebox casing ose -- O 64 
Transverse distance between centre lines 
of cylinders ... ss. ave 6 Of 
Inclination of cylinders 1 in 12. 
Length of barrel of boiler ow. 7 0 
Diameter of ,, » inside largest 
pate bie oie ose ise soe 29 10 
Thickness of barrel plates $ ooo O OF 
Length of firebox casinip, outside ee 8B O 
Width 978 a SG ia 12 103 
Depth of ” below centre 
line of barrel ... one eee ow. 3 O 
Length of copper firebox, inside 2 34 
Width Pe 9888 oe 3°38 
Height » ae ao OB & 
Height of centre line of barrel above ' 
rail level ose ese oa ooo! |My (DE 
Length of smokebox, inside .., ooo 1110 
Diameter of chimney ...° .. a0! @’ 
Diameter of blast-nozzle ... See oe O 2, 
Diameter of tubes, outside obs it “Orvéeg 








Number of tubes, 64. 








r. ft. 

Heating surface of tubes, outside... 42.6 
Po firebox ooo - 382.6 
Total heating surface ... tio s+ 275.0 
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CONTRACTOR’S LOCOMOTIVE AT THE LATE PARIS EXHIBITION. 


CONSTRUCTED BY MESSRS. RUSTON, PROCTOR AND CO., ENGINEERS, LINCOLN. 
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Feooear. 
Area of firegrate ... ane ese eco 5.5 sq. ft. 
ft. in. 
Transverse distance between frames ... 4 24 
Thickness of frames wad eee 0 Of 
Extreme width over footplates .., 6 10 
buffer-bea ns wo 2 8 


Capacity of water-tank, 250 gallons. 


The firebox shell and smokebox are flush with the barrel of 


the boiler. The copper box is comparatively large, and is 
fitted with Clarke's smoke-consuming apparatus. With a 
view of increasing the efliciency of the Titer, the air-holes 
on opposite sides of the firebox are arranged alternately, and 
are also provided with double regulating-slides. Each pair 





























SCALE OF FEET. 
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four-wheel engines. There is an equal weight on each wheel _ Backward Gear. 

| when the tank is three-quarters full, notwithstanding the | _ Front Stroke. _ Back Stroke. 
large firebox and ample footplate. Notch. Suppression. Release. Suppression. Release. 

The boiler is fed by a pair of Sellers’s patent self-adjusting 1 76} f 78 934 

injectors, with Gresham’s patent self-closing overflow valves ; 3 50} 79 50} 82 
and conical valves are cast on the steam spindles, so as to 5 mid gear 13 443 13 46 


of slides has holes in it corresponding to those in the firebox, | 


and, by moving the slides in opposite directions, the admis- 
sion of air can be varied considerably without interfering 
with the steam-jets. The firedoor has an air-slide, and an 
inclined deflector plate, and there is a steam-jet in the 
chimney. 

The saddle-tank is placed over the smokebox, and rests on 
the foot-plate on either side. This forward position prevents 


an excess of weight on the hind wheels, the common fault of 


render separate steam-valves unnecessary. The injectors are 
attached to the barrel of the boiler, and internal steam-pipes 
lead from them to the steam dome. The overflows return to 
the tank. 

The slide-valves are Adams and Parsons’s patent balanced 
valves, and the valve-spindles are worked from guide-rods, 
in order to reduce the length of the steam-ports. The valve- 


gear is of the shifting-link kind, and the distribution of 


steam given by it, as measured from a model, in percentages 
of the stroke of the piston, is as follows : 
Forward Gear. 


Front Stroke. Back Stroke. 


Notch. Suppression. Release. Suppression. Release. 
1 754 904 76 914 
3 bat 794 534 80 
Smid gear 15 54 17} 554 





The side frames are cut out of single plates, and the piston- 
rods, valve-rods, connecting-rods, coupling-rods, crank-pins, 
axles, and tyres are all made of Bessemer steel. The engine 
is, in fact, made of the best materials throughout. 








Tue Acts or Nations.—Lord Bacon says in his essay on 
Vicissitudes of Things, “In the youth of a State, arms do 
flourish; in the middie of a State, learning; and then both of 
them together for a time; in the declining age of a State, 
mechanical arts and merchandise.” Certainly mechanical arts 
and merchandise have somewhat pushed aside arms with Eng- 
land; but we refuse to believe that the old —_ is dead. It 
sleeps, perhaps, only too soundly, and the shaking given us by 
European wars close beside us, and an Abyssinian expedition to 
defend our honour, may have the good effect of rousing us to a 
sense of the danger incurred by the unready, whether Saxons, 
Romans, or Austrians. 
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STEEL ORDNANCE AND PROJECTILES. 
MADE BY MR. FRED. KRUPP, ESSEN. 
(For Description, see Page 430.) 
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LOCOMOTIVE WORKSHOPS. 


Orner things being equal, the greatest economy of 
roduction in factories is secured where the cost of 
abour, the interest on capital, and the maintenance 
and working of the machinery and plant are, when 
taken together, a minimum. A single workman, how- 
ever, at 36s, a week, or 93/. 12s. a year, represents the 
interest, at 5 per cent., upon 18614. of capital, and if 
the power required, the nttendance, and the depreciation 
and repairs Of a machine which shall save the labour 
of only ove.such workman amount to but 50/. a year, 
it will be cheaper to expend at least 500/. or even 
7502. upon it, and to dispense with the man. 

There is now but little dillerence of opinion among 
locomotive eiigineérs as to the desirability of placing 
all the machinery of a locomotive workshop, whether 
for construction or repair, upon a ground floor, both 
because of the value of the overhead light, which may 
thus be admitted through the roof, and because the 
lifting of weights from one floor to another is thus 
avoided. A workshop, however, of which from one- 
third to one-half its width, along the middle, is open 
from the roof to the floor, and having galleries along 
each side, presents some advantages. The heavy tools 
are then ranged along each side, on the ground flgor, 
the engines m course of construction:or repair oecupy 
the middie space, under the travellers, which span the 
distance between the galleries, and upon the latter 
the lighter tools and viees are placed, and which 
require but little head-room and short belts, but which 
need abundant Lightj-woth from the sides and from 
overhead, ey Mets 

Every locomotive pry hatever its size, should bé 
rovided ‘with gaswork Bh kind made by Mt 
Porter, of Lineuln, Mt. Bowér).of St. Neot’s, or Mr 
Holmes, of Huddersfield. ‘N@Sther artificial lightitig'ts 
so cheap,*s0 cleanly, and’so'safé!'@wing to the neeessd= 
rily irregular mode of working’ small gasworks, \the 
economy of clay eanmot be taken advantage of, 
as these require to be heated more gradually and eare- 
fully thamis ible in such works. But even witly 
iron retorts, the:éxpense of distribution being nothing, 
gas is still: the’ ¢ st illuminating agent, andthe 
coke produéed’ is of ready valae in every engine 
factory si? Seo dekil Hoag pAiglnlt fi 

An excellent’ Mooring is made, as at the Yorkshire 
Engine Works, Sheffield, of blveks of larch, of almgst 














every dit Sstivwe to Gin. dengths, and plaggd.em 
end upén @ ing ofgandand-gravel. ‘his is nore 
durable* ¢] jiand: is ore comfortable: and 
healthyfor! men who haye to stand upanrits 
With te Wy water and proper attention, 
locom » or else the Howard or the Field 
boiler ble‘ to Cornish boilers, inasmuch as 


they can WdWwiialmost,anywliere so as to suit the 
excellent system of small independent engines to each 
principal line of shafting. ‘The Howard boiler js pre- 
ferable to the locomotive boiler, as being absolutely 
safe from explosion, and as maintaining @ ‘perfect cir- 
culation of water. Messrs. Howard’s own extensive 
works at Bedford, now draw all their steam from 
these boilers; and Messrs. Clayton, Shuttleworth, and 
Co. are'arranging to adopt them at their still darger 
works at Lincoln. Of the Field boiler little precise 
information appears to be accessible, although’ i¢ has 
been heard of for a long time. It is a formeof boiler 
designed many years ago hy Jacob Perkins, but with 
the single peculiarity that the interwal ‘eiveulating 
tubes are flared at their upper ends. | Alflijugh ‘not 
less safe than locomotive boilers, the Field boiler is, 

ly, mot more $0, as it requires the usual dia- 
meter of barrel, or one even greater than would be 
given to a locomotive boiler.) ‘The grate area;' too, is 
necessarily what restricted, whereas, with How- 
ard’s boiler, any:#ide OP grate may be employed, so as 
to burn the finest slack coal. 

As already sald, the ‘best system of engines for the 
scattered and rauiblitig shafting of a locomotivefactory, 
when laid out 8 ngle Boor, is ne of a separate 
engine, or pait ‘engines working direct upon each 
oral line af a ®t Messrs, Beyer, Pea- 
cock and Co."3ii engines, with proper oil- 
cups, fitted wi “gnd'trivming wires, and with 
suitable: lubri ‘glide-valye chests, ‘work 
with yever ou a attenddnce at all, and they’ are 






hardly ever out'of order.’ Being generally of small 
size, the economy 'by‘coitdensation hardly pays for the 
additional complication of ‘nir-pumps, atid ‘olteh'there 
is no sure supply of water fur condensation. 

As far as possibile, the shafting should be ‘¢artied 
by brackets Mittin to slotted trod wall:plates, "The 
fastening is thus ¢ id fre, a bracket can 
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of Leeds, are the lightest and best, and they may be 
readily fitted to, or removed from, any part of a shaft. 
They were fully descrihed on page 13. of our second 
volume. 

For out-door ho'sting and traversing, Henderson’s 
derrick crane, not yet known as it deserves to be, will 
be found the cheapest and most convenient of working. 
For the travellers, in-doors, the clip drum and steel 
rope system of the Steam Plough Works, Leeds, 
possesses advantages over that of the “flying rope,” 
whether of cotton or hide, which is worked elsewiere 
at speeds of from 15 to 60 miles an hour. We lately 
illustrated the clip-drum traveller, the steel rope of 
which works at but three miles an hour, so that there 
is no gearing up to obtain speed, to be got down again 
afterwards, and the wear of the rope is almost z7/. 

A system of water-pressure machinery is of great 
service in a locomotive factory, and, indeed, in every 
engine werks, It is true that it has the disadvantage 
that exactly as much power is expended when doing 
very light work as when doing the heaviest of which 
the machinery is capable; but its great reeommenda- 
tion is its convenience, and the saving of power in 
working counter-shafts, &c., of machines when they 
are not in use. Hydraulic power, whether derived 
from an accumulator or from a reservoir at a much 
higher elevation than the factory, as at the River Don 
Works, Sheffield, is applicable 1o a multitude of pur- 
poses, to cranes, to punching and shearing machines, 
1o stamping-presses, to hauling piles out of the scrap- 
ping furnace, &. 

Inthe foundry, Woodward’s steam-jet cupola ap- 
pears to. be now the best in use. Although it may 
appear a wastcful application, of live:steam to obtain 
‘draught by a jet in a cupola flue, the consumption of 
coal for raising the steam i8found to be but 2 cwt. 
per ton of iron, and this Goabig, equal, in. value to but 
irom }ewt. to l ewt. of the eoke used in the cupola 
itself. When the cupola is once charged, the con 
sumption of coke is as low ag in any other in use, and 
we hear it said by practical-founders who have used 
the steam-jet cupola that a.stronger metal is obtained 
by reason of the more thorough action of the blast on 
‘the iron, bué this we will nop vouch for. , It is certain 
that mich is ‘saved by dismissing the engine and high- 
speed fan commonly employed, and the steam-jet 
cupolas now, in use deserve.to be carefully watched 
upon all peints of working.” The steam-jet, like the 
best varieties of other cupolas, has a drop bottom, 
and no one who has once worked a cupola with this 
common-seise provision for convenience and the com- 
fort of the workmen would ever dispense with it. 

All the iron should be tapped, not directly into the 
ladies, but into a receiver lined with fire-clay, and in 
which a thorough mixture of the metal is obtained. 
‘The receiver should tilt upon trunnions in filling the 
ladles. 

Where the steam-jet is not used in the cupola, 
blast is best obtained for melting, and also for the 
smiths’ fires, by a pressure-machine,, instead of a cen- 
trifugal fan. Among the best blast-pressure machines 
are the ordinary direet-acting blowing-engine and 
Roots’s blower, the latter 'made by ‘Thwaites and Car- 
butt, of Bradford. The cost of working a Roots 
blower is far less than that of a fan, the power re- 
quired not being more than half as great, while, as it 
works at a low speed, the wear of belting is but 
trifling. ' 

The “ heat-conductors,” or hot-water pipes, intro- 
duced by Messrs. Perkins, of Seaford-street, Regent- 
square, London, promise to come into favour for 
heating core ovens, and they have been already ap- 
plied to that purpose. ‘They are strong pipes partly 
filled with water, and are welded up at both ends. 
They are laid in an inclined position, with one end in 
a small furnace, and the steam, as it is generated, is 
again condensed by the radiation of heat, from the 
surface of that part of the pipe out of the fire, into the 
core oven. In this way the pipes, under enormous 
pressure, go on with the original supply of water for 
years, or as long a8 they themselves will last. . With 
a suflicient number of pipes and size of furmace, the 
full heat requisite for core-drying is obtained, and, 
when properly planned, there 1s no danger of explo- 
sion. ‘lhere is, of course, rather more waste heat 
than where the fire is made within the core oven, but 
the oven is kept clean within, and may be white- 
washed, and even lighted through thick double 
windows. 

In the smiths’ shop a variety of proéé8ses and ap- 
pliances not used in the older works have established 
themselves in general favour within the’ last few 

ears. One is that of stamping in dies. At the 
Yorkshire Engine Works and at the fine works 
at Fives-Lille, in France, stamping Ps carried to 
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a great extent, and the stock of dies is very 
large. The saving in smiths’ labour is very great, 
Lately a considerable saving of labour has been found 
to attend the use of Davies’s steam-striker, as illus. 
trated in our former volumes, and made by Kennard 
Brothers at the Viaduct Works, Crumlin. From what 
we have seen of the working of this machine, we are 
disposed to regard it as a necessity in every engine- 
shop. It will strike a regulated blow either vertically 
or at any angle, and a single machine is available for 
four anvils. 

For certain purposes, like that of forging copper 
stay-bolts, Ryder’s forging machine, although a noisy 
affair, surpasses all other appliances. For cutting off 
bar and angle iron in a smith’s shop, especially of 
considerable section, the circular saw, driven by a 
small independent engine, is the cheapest means, just 
as it is in arail-mill, Among the few places where we 
have seen the saw thus used in locomotive works was 
at Fives-Lille, France, and the manager would not do 
without it on any account. 

As a matter of course, every locomotive works of 
any exteut will have serapping-furnaces and steam 
hammers, wheel-making plant, and thoroughly built 
case-hardening furnaces, and upon all these we have 
nothing to say here. 

A branch of smithing which deserves general at- 
tention, which it has not yet received, is that of weld- 
ing boiler rings. At all first-class works steam domes 
are welded up, hemispherical top and all, and at a few 
works the longitudinal seams of the boiler have been 
welded, Mr. Bertram brought out a convenient 
arrangement, of double gas fires, a few years ago, 
whereby plates could be rapidly welded, and he made 
a Cornish boiler at Woolwich, welded all in one piece, 
without a rivet in it. In the late Paris Exhibition, 
Eugene Imbert, of St. Chamond, exhibited a beauti- 
fully made tubular boiler with internal firebox, having 
appareutly not a rivet in it. If engineering opinion 
would but support this superior style of construction, 
we should soon see the end of the clumsy and even 
dangerous system of rivetting. Let any one call 
upon Mr. Woodcroft, at the Great Seal Patent Office, 
and he may learn how much the workmen of the last 
century were ahead of us in these matters. He may 
see two mandarin’s helmets, one of polished, the other 
of blued steel, apparently transparent or translucent, 
yet perfectly opaque, and weighing each but one pound. 
There must, one would say, have been welding here, 
but it is impossible to detect it. Let us try and doa 
little of this sort of thing in iron plates from Zin. to 
+ in. thick, as we now do in steam domes of greater 
thickness. 

We will not speculate here upon the possibility of 
forging screw-threads instead of cutting them. We 
have some specimens of small screwed bolts with 
threads rolled in while the iron was hot, and the 
thread is beautiful, only the pitch is not exactly uni- 
form. ‘The average pitch is about 11 to the 4 

The good results attained with the Wilson furnace, 
at the works of the Bolton Steel and Iron Company, 
make it worthy the attention of managers of locomo- 
tive factories as well as of ironworks. It makes no 
smoke, and burns all that is combustible of the fuel, 
no matter whether this is lump-coa! or slack. 

In the boiler-shop we now expect to find steam- 
rivetting machines, stay-bolt setting-machines, ma- 
chines tor planing the edges of plates, and, in the best 
practice, drilling-machines for all rivet-holes. ‘These 
and the plate-welding furnaces already noticed, and 
complete appliances for handling boilers so as to bring 
them, wholly or in their parts, to the machines with 
the least manual labour, make up the differences be- 
tween the boiler-shop practice of 1867 and that of 
1847-57. 

(To be continued.) 








THE EUPHRATES VALLEY RAILWAY. 


In the last number of the Praetical Mechanic’s 
Journal there is an article, subscribed by the editor, 
commending to public favour the scheme known as the 
Euphrates Valley Railway, as calculated to give new 
life to our Indian empire, to curb the ambition of 
Russia, and to checkmate France, who, by the con- 
struction of the Suez Canal and otherwise, is sowing 
the seeds of empire in the East. Undoubtedly it is 
proper to watch and, if necessary, to counterwork 
Russia; and we have on former occasions pretty 
strongly expressed the conviction that our Govern- 
ment has been too supine in this matter. But in what 
way the Euphrates Valley Railway would subserve 
this object, or indeed answer any useful purpose what- 
ever, does not by any means so clearly appear, and the 
editor of the Practical Mechanie’s Journal does not 
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contribute any new light towards the elucidation 
of this topic. The Euphrates Valley: Railway is ‘a 
scheme for carrying a railway from Scanderoon or 
some other point at the end of the Mediterranean 
to the banks of the Euphrates, and from thengte 
down the valley of that river to the Persian’ 
Gulf. But even if the line had been placéd’ 
there, it would be completely isolated—communicating 
neither with the European system of railways at the 
one end, nor with the Indian system at the other. 


Nor could the proposed railway ever be made a link} 


in the chain of railway communication between Eng- 
land and the East; for not only is the route ineligible, 
to reach the upper parts of India, but at the bottam 
of the Euphrates the dreadful deserts and formidable 
mountains of Beloochistan interpose between that 
point and India, and even the adventurous projectors 
of the Euphrates Vailey Railway do not propose th 
continuation of the line through that impracticable 
country. Then does any one suppose that, if Russta 
proposes to operate against India, it will be through 
the valley of the Euphrates that the attempt is made ? 
Most of the tract through which it is proposed that 
the railway should pass is desert, without traffic, and 
without population except migratory bands of ma- 
rauders. 

Would passengers commit themselves to such a 
line? Would merchandise be transmitted by it, espe- 
cially after the Suez Canal has been opened? We 
concur in the sentiment that unbroken railway com- 
munication between England and India is highly im- 
portant to the well-being of both countries. But, to 
serve any useful end, it must be carried through Con- 
stantinople, Teheran, and Herat, and must not run 
down the valley of the Euphrates. Such a railway as 
the one we have indicated would, indeed, be a bulwark 
against Russia; whereas the proposed Euphrates Val- 
ley and Indus Valley lines are merely Utopian schemes 
of Mr. Andrew, which pretend to commend themselves 
to public favour on political grounds, as they have 
none other to offer. ‘Their political benefits, however, 
are wholly imaginary; and it is only by an abiding 
faith in the popular ignorance that the effrontery can 
be collected to advocate such schemes at all. The 
Glen-Mutchkin Railway was quite as respectable, and 
had the advantage of being nearer home. 








ANTIDOTE FOR WHITE ANTS. 

Numenrovs have been the attempts ‘made to supply 
some ingredient which, when applied to timber, should 
effectually protect it from the ravages of white ants. 
The destructive effects of these little insects must tell 
seriously upon the permanent-way maintenance ac- 
count of the Indian railways; for, contrary to all ex- 
‘mvs it has been found that the vibrations caused 
by passing trains are not sufficient to make them leave 
when once they have established themselves in a 
sleeper. Several trials have been made to prevent 
their attacks by boiling the timber in poisonous 
liquids, but to little or no effect. To see the stack of 
railway sleepers eaten away by tliese insects is astonish- 
ing. ‘The new sleepers are coal-tarred; but that, it 
has been found, is no preventive against the ravages 
of white ants, proved by trials made by the telegraph 
department. ‘The Government of St. Helena, through 
the Government of Madras, invited remedies, anda 
reward of 50/. was offered to the successful competi- 
tor. It is not known who the successful candidate, is; 
but by letters from the Secretary to the Government of 
Madras, in the Department of Public Works, it rests 
with Mr. Brown. That gentleman’s specific is “ teak 
oil.” The oil is extracted from chips which can be 
procured at any carpenter’s yard where teak timber is 
used. ‘The chips are put into a pot buried in the 
ground, with a small hele at the bottom. A small pot 
to receive the oil is placed below, and a brisk fire laid 
on; the chips will be found charred, and in the lower 
pot a small quantity of strongly scented oil. It makes 
a capital varnish. Timber coated with this varnish, 
as reported to the Secretary to the Government of 
Madras by the several exccutive engineers of the 
Public Works Department, even when placed in a 
nest of white ants, was not touched, though timber 
coated with other specilics was eaten away. In large 
timber-yards this oil would not cost more than 
ordinary oil. The ends of beams which are embedded 
in walls should be kept open with a flat tile perforated, 
to shut out any sparrows from making a residence in 
the apertures. Timber painted hastily before the sap 
has dried rots rapidly, and some attention should be 
given to this by all builders. The cost of this oil, in 
certain experiments made by order of the Madras 
Government, in 1866, was reported to be 63 annas 


for 1} ounce—a price which would be prohibitory to 
its general use; but Mr. Brown stated, at that time, 
that its cost in’ the central provinces was only one 

nna per quart, At this latter rate, teak oil would 
robe onomical, as, it also now 
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Tua Me Tab Rbizon or Exatnennrya. 


, SmI hate ‘yead with, great isiterest Svs 'tecont articles 


on ‘the price of steel rails andon.steellaid railways, and 
whilst agreeing with someof your remarks respecting steel 
ls, ‘I think your captagnaticn of iron rails too sweeping, 
d your advice to rai engineers and directors respecting 
the immediate adoption of’stcel rails in place of iron ones 
gpen, to question. A ' 
' Having had some experience in rajl-making, and many 
opportunities of noting the durability of various kinds of 
tails on some of the principal.railways’in England since the 
time you speak of, when the/§toekton and Darlington Rail- 
way was laid with cast-iron rails (over which I have many 
times ridden) up to the present time, I trust you will allow 
me to offer a few suggestions which- may tend to the further 
ventilation of this question. 

First, a8,to the price of steel rgils, I think it is quite pro- 
bable that, as you state, the price, will:be increased rather 
than lessened in the future, igh the increased cost of 
raw material, and when the, policy of selling below 
cost price, which has undoubtedly been pursued by steel rail- 
makers, is ended, as ended it, must'\of a be before 
long. The published’ balance-sheets:of the Mersey Steel 
and Iron Company for the lagt two years, the ee position 
of the Teaaies Steel Company, and the figures at which 
shares in other steel rail works: stand. in the share lists, 
sufficiently indicate that the prices obtained of late 
for steel rails have not beenremunerative. Admitting, then, 
the great likelihood of higher prices having to be paid for 
steel rails, I think it is open to question whether railway 
directors and engineers will, in the present state of railway 
finance, act wisely in making,such great additions to their 
expenditure by substituting stgel rails for iron to any great 
extent, without a careful ¢onsideration of the question 
as to whether we have arrived,at the greatest perfection that 
can be attained in the manufaéture of: fron rails: This is a 
point that, should not be lost.sight’ of. I believe it will 
be admitted that much improyement:has ‘taken "place in the 
manufacture of rails during the; last few years; proper mix- 
twres for producing a close, compact, and:‘hard. material for 
forming the head of the railyand tmproved methods‘of manu- 
facture have done much to lessen “the diferente in strength 
and durability between steal aud iron rails.’ ‘The specifications 
of some of our leading engineers; thediséarding of the old 
squeezers (except in some of the Welsh works), and the intro- 
duction to a greater extent of steain hammers, and improved 
machinery for making rails, haye done much to bring about 
this result, and I think it is possible still further to improve 
the quality of iton rails, if engineers ‘will issue specifications 
calculated to produce rails of the best quality, and directors 
will pay manufacturers such a price as will enable them 
to work strictly and honestly tosych specifications. As regards 
the strength of the rails, I submit, that iron rails of the sec- 
tions and weights used on our priri¢ipal railways are, if made 
of good material, sufficiently strong forall practical purposes, 
and that it would not be safe to use steel rails of any 
lighter section on account of the uncertain quality of the 
material. It is true we have heard of one or two 
broken rails, but these’are very exceptional occurrences, and 
bearing in mind that but a very onal percentage of our rail- 
ways are laid with steel rails, it is quite fair to assume that, 
had we the same mileage of steel pails that we now have of 
iron rails, we should hear of quite’ as many ‘broken rails of 
that material as we now hear of im-the case of iron ones, for 
the regulation of the amount of ‘carbon in the manufacture 
of Bessemer rails is not gnite such an easy matter as you 
state. This many steel-rail makers know to their cost, and 
the number of rails broké@n, in punching is a proof that mis- 
takes are occasionally.made in this respect. The practice of 
heating the rail-ends to bring them to a proper temper for 
punching, is not altogether unknown in some of the steel rail 
works, thus leaving the middle portion of the rail of such a 
quality as to render a breakage under certain circumstances 
as not at all an unlikely event. I have seen steel rails sent 
from one of the first houses in the trade, and within the pre- 
sent year, break in unloading from the truck. I of course 
admit that this was from some fault inherent in the 
identical rail so broken, and that it might not be a fair sample 
of the average quality ; but the same reasoning ought to be 
applied to the case of a broken iron rail, and, so far as our 
experience goes, I think it will be admitted that rails of a 
more uniform quality ean be produced from iron than have 
hithert» been ewe by the Bessemer process. 

Admitting that steel is better adapted for a wearing sur- 
face than such iron as has hitherto been used for rails, is it 
necessaryjthat the whole of therail should be of steel ? Patents 
have been taken out for steel-topped rails, and I think our 
railway engineers and iron manufacturers have not given 
sufficient attention to this method of making rails. There has, 
I believe, been some difliculty in getting a perfect weld be- 
tween the steel hitherto and the in ‘the rail pile ; 
but surely our metallurgists of the | day can overcome 
this difficulty;: and, if-a rail with a sufficient thickness of 
steel in the head for practical wear, and the remainder of the 
tail of good wrought iron, can be produced, as I believe it can, 
for 30\per ae sealed ape sly vey I see no more 
necessity for a ‘ than for our en- 
gine a all steel instead of «with steel dy eng 

As to the question of a yielding roadway causing increased 





resistance to traction, the difference between a good iron rail 





and a Bessemer steel rail in yielding to a weight passing 
over at a high speed will, I think, be found in practice to be 
so infinitesimal that any advan: obtained in that respect 
will be more than counterbalanced by the slip of the wheels 


in wet or moist weather. Iam informed by some experienced 
drivers that this is very perceptible in running over steel 


Without going into the question.of compound interest on 
the extra capital ired for lines laid with steel rails, I think 
I have stated sufficient to show that railway engineers and 


| directors will do well not to act too en, in a matter 


of this kind, and that it would be no un policy on their 
part to try the effect of specifications and fair prices, 
and thus enable our iron manufacturers to make quality, and 
not quantity, the grand desideratum. | : 
Pendleton, Manchester. } AR J. B. 





FOREIGN COMPETITION. 
To true Eprrok or EnGInErRine. 


Srr,—I noticed your remarks in a recent number on the 
progress of Continental engineering, and the loss of a large 
portion of this branch of industry to this country, 

Being one of the oldest engineers in London, and having 
many years studied this eabjact, Lhave taken upon myself to 
answer your question of “ How is it the French engineers 
“ can beat us even on our own ground?” I have long fore- 
seen and prognosticated the decay of our engineering busi- 
ness which is now beginning to be so widely felt and acknow- 
ledged. 

Candin: it has been produced by three causes, viz., ex- 
hibitions, trades’ unions, and bad government. 

From the general tenor of your remarks, you will not, I 
think, endorse my views of exhibitions; but whatever benefit 
they may have been to the world at large, and they are un- 
queeeneent very great, they will prove a great disaster to 

ingland. Even their advantages are very questionable, if 
considered in the gross. They were of necessity too cireum- 
scribed. _ It was not possible that one in fifty of the industrious 
manufactures of the country could be represented therein ; no 
building or space could have contained their works ; those, 
therefore, who did show had an unfair advantage over their 
neighbours, who either had not the means or failed to obtain 
space for their works (I have myself witnessed several in- 
stances of serious injury), although the non-exhibitors had to 
bear an equal share of the expenses of the country. This 
fact alone ought to have been well considered by the execu- 
tive, and should, undoubtedly, have prevented the scheme 
being fostered by Government, either directly or indirectly. 
Even if our administration were more akin to that on the 
Continent, the race would not be so unequal. For it is 
well known that neither in France nor Germany could such 
combinations of workmen have existed, nor such atrocities 
have been perpetrated, without their authors meeting their 
just reward. The fact is that, in this country, we have too 
much liberty for evil—not only in the workshops, but also in 
the classes above them; witness the swindling schemes of 
every description, bad bankruptcy laws, &e. A paternal 
and vigilant Government pas have corrected these evils 
before they had attained their present magnitude. he fact 
is beginning to be widely acknowledged by many thinking 
men, that in this country we have not only the dearest, but, 
for all practical usefulness, the most indolent and ineffectual 
Government in Europe. Our natural advantages are ver 
great, and ought to enable us to hold our own against all 
comers; but it is altogether impossible that trade can flourish 
when men of capital and energy, and industrious and intelli- 
gent workmen, dame not carry out their plans and improve- 
ments without danger to their lives or destruction to their 
property. Some men suppose that in a short time the price 
of labour will equalise itself here and on the Continent. I 
confess I see no grounds for such hope during the present 

eneration, The last winter witnessed the shipbuilders of 

operee allowing their trade to die and leave the district, 
and themselves to starve rather than take the offer of 6s. per 
day, which was made by a philanthropic employer, but which 
was refused, as it did not come up to the union requirements. 
I have just heard that one of our large locomotive builders 
has just lost a contract for 150 engines and tenders, some 
Germans having taken them at 16/. per ton below the Eng- 
lish price. 

The fact is only now beginning to be felt and recognised that 
the 51 Exhibition was a mistake. We there threw away the 
fruits of the labours of two or:three generations of such men 
as Boulton and Watt, Arkwright, Stephenson, and hosts of 
others. We there not only showed them what goods we 
made, what tools we used, and who made them, who used the 
tools, and how to use them; but we gave them drawings, and 
then threw open all our workshops for their inspection. 

Could we expect otherwise than that, after all this defiant 
boasting and show to find ourselves first copied and then 
beaten by such plodding and ingenious people as the French 
and Germans? 

It must not be forgotten also that their workmen are better 
educated than ours; this their Government takes care of; 
and in their habits also they are more docile, thrifty, and 
simple than an English society man; this gives their em- 
ployers enormous advantages over us. 

1 believe this to be a full answer to your inquiry, and, as 
an Englishman, I am sorry to believe is a true one also. 

ours, 


R. Wayaoop. 
Roberts-place, Brunswick-street, 
Great Dover-road, S.E., October 16th, 1867. 








Krurr.—The Essen establishment, which has been in exist- 
ence forty years, now employs 10,000 workmen. In 1866 
62,500 tons of cast steel, valued at 1,500,0002, Jeft the works. 
Essen has now delivered 3500 cast-steel guns, valued at 
1,050,000. The cast-steel production of the Essen works last 
year involved a daily consumption of 1000 tons ot coal, 
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Tur St. Hetrer Harsour Competition.—In the en- 
gravings which we published last week of the various com- 

titive plans for the improvement of the harbour of St. 
Helier, the nameson Plans Nos. 7 and 8 were, by an error, 
transposed, that numbered 7 being really the one proposed 
by Mr. Coode, and No.8 that by Messrs. Brooks and Murray. 
Messrs. Brooks and Murray’s estimate for the whole of the 
works proposed by them, including the dock and 10 per cent. 
for contingencies, amounts to 354,034/. We may add that, 
in the article on the St. Helier harbour, on page 416 of our 
last number, the engravings were, by an error, said to be 
drawn to scale, whereas it should have been stated that they 
were but sketches intended to show the main features of the 
proposed plans. 


MEETINGS NEXT WEEK. 

Tae Institution or Crvin Enatnerrs.—Tuesday, No- 
vember 12, at 8 P.M. Discussion upon Mr. Byrne’s paper, 
“ Experiments on the Removal of Organic and Inorganic 
Substances in Water.” 

Crvit AND Mecuanicat Enaineers’ Soctety.—Wednes- 
day evening, November 13th, at 8 o'clock. “ On Armour-clad 
Ships of War,” by Mr. Frederic H. Roberts. 
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THE ABYSSINIAN RAILWAY. 

Ir appears from the Indian advices that a quantity 
of railway material has been landed at Massowah, the 
commander of the Abyssinian expedition having de- 
cided to remove his base inland. We believe that the 
question has been under consideration of constructing 
a surface line far inland, towards Debra Tabor, and 
perhaps within fifty miles of that point, or, say, two 
hundred miles from the Red Sea. We will not our- 
selves estimate the cost of taking out and laying down 
20,000 tons of railway material ina country practically 
unknown, but there are those whose opinions are en- 
titled to much confidence who maintain that it might 
be done for a million of money, and that, even at this 
cost, and placing the most moderate money value upon 
a soldier, the saving of life on our side, and the effi- 
ciency of the attack, would more than compensate for | 
it, 35]b. steel rails and Greaves’s or Griffin’s iron 
sleepers could be laid very rapidly along a surface 
line. We publish, on another page, an account of the 
laying of the line of the Pacific Railway, over the vast 
plains of Western America, at the continuous rate of 
two miles a day. It may be said that labour requisite 
for such work could not be supplied in Abyssinia, and 
that, even could two miles a iw be put down, more 
than three months would be spent in getting two 
hundred miles inland, a period within which the cap- 
tives whom we seek might die, or King Theodore 
complete increased means of defence, to say nothing 
of constantly harrassing our working parties. 

The value of military railways is, however, incalcu- 
lable. They give to the general a base near or close 
to the scene of operations, and this is, beyond all 
question, one of the first elements of military success 
in an enemy’s country. But for the railways whereby 
Sherman brought his troops to Atlanta, he could never 
have made his famous march of 300 miles through 
Georgia, and thus thrown himself upon Lee’s rear. 

One difficulty in the case of Abyssinia is that of the 
steepness of some of the mountain passes. It has 
been suggested that these might be overcome by Mr. 

















Fell’s engine, but this has not succeeded well upon 
the Mont Cenis, and its use would require at least 
30 tons more rails, and a large additional quantity of 
other material, over every mile upon which it was 
laid, besides increasing the time required for con- 
structing the line. Engines carrying their load upon 
their own frames, and having steam bogies under each 
end, would ascend any incline less steep than 1 in 8, 
and the railway might be pushed at least to as far as 
gradients of no greater inclination could be secured. 

The war may prove longer and more costly than 
has yet been anticipated, and an Abyssinian railway, 
now hardly more than a suggestion, heyond the short 
length to be laid inland from Massowah, may yet be- 
come a military necessity. 








STEEL RAILS. 

On another page will be found a letter, giving an 
ironmaster’s view of the question of steel v. iron rails. 
Those, however, who consider the further renewal of 
heavy-traflic lines with iron rails as incompatible with 
true economy will hardly find their convictions shaken 
by our correspondent’s letter. When we say that 
iron is cheaper, ton for ton, than steel, we have ad- 
mitted all that it is possible to say in its favour as a 
material for railway bars. It is neither so durable, 
so strong, so stiff, nor so tough as steel, and it is not 
possible, therefore, that a line laid in iron can bear as 
heavy loads, and at the same time preserve as good a 
working surface, or the great truth and smoothness 
essential to easy traction, as one laid in steel of the 
same weight. That steel outwears many times its 
weight of iron—in at least one case twenty-five times 
its own weight of iron—has long since been estab- 
lished beyond all dispute. That the steel rail, when 
worn too far for further service, is at once convertible 
into excellent steel goods of other descriptions is also 
well known. That the steel rail which is sufficient] 
hard to wear out many times its weight of iron will, 
when laid upon 3ft. supports, withstand repeated 
blows of a one-ton ram, falling from 20 ft. to 30 ft., 
may be seen any day in Sheffield, in Manchester, in 
Bolton, at Barrow, and at Dowlais, or wherever else 
any one may care to fit up apparatus and make the 
experiment. That the deflection of the steel rail, 
under a given weight, is much less than that of iron, 
and that its elastic limit is much higher, is too well 
known to need any statement, and it is thus clear that, 
once straight, a steel rail will remain straight under a 
load with which an iron’ rail would break down; in 
other words, a line which shall remain smooth and 
straight, except where purposely curved, may be 
secured in steel where iron of the same weight per 
yard would fail. Indeed, even the old fish-bellied rails, 
which would never stand, might now be made in steel 
and to do very well. 

The Bessemer process has enabled us to produce 
steel at far less than its former cost, but not so 
cheap, ton for ton, as iron. Railway companies 
still demur, therefore, at paying 12/. or 14/. a ton for 
steel when they can obtain iron at from 6/. to 8/., 
but mainly because more ready money is required, and 
not, probably, from any real doubt of the advantages 
of steel. They might, however, employ steel rails, 
which, while of much lighter section, would still have 
a strength equal to or greater than that of iron, and 
which should yet have a very far greater durability ; 
and in this way a mile of steel line would cost but 
little more than a mile of iron line. This would, 
indeed, appear to be the rational manner of substituting 
steel in place of iron, just as we make a girder of less 
section in wrought than in cast iron, because the pro- 
portions essential with the latter material would be 
needlessly strong with the former, and just as those 
ship-builders, boiler-makers, and bridge-builders who 
have already used steel plates adopt a thickness for 
them at least one-third less than that for iron for the 
same purposes. 

We do not recommend, however, that steel rails of 
light section should be put down in the place of heavy 
iron rails, inasmuch as our traffic and, notably, our 
engine weights are increasing; and in putting down 
rails which are to last twenty years, where iron would 
not last perhaps more than five, this steady growth 
should not be lost sight of. Another point of much 
importance is that the steel rail of full section has a 
much greater strength than the iron rail, and thus 
preserves a much better working surface; and the 
truth and smoothness of the working surface of the 
rail is the one test of the excellence of the railway, 
and upon it depends the whole question of working 
expenses. To the minds of ironmasters a somewhat 
uneven and slightly yielding rail no doubt appears good 
enough “for all practical purposes,” just as chipped 





and filed surfaces and rust joints were once thought 
good enough for steam-engines. And the difference of 
deflection, under a 5 ton driving-wheel, of a steel and 
an iron rail would no doubt appear to such minds in- 
finitesimal, since anything necessarily measurable in 
hundredths and thousandths of an inch is naturally in- 
finitesimal to them, although to an engineer, to say 
nothing of men like Mr. Whitworth, a hundredth part 
is a comparatively course subdivision of the inch. 
Just so the difference of deflection between even a 
45 lb. and a 75 lb. iron rail would appear infinitesimal 
to the ironmaster and mill-manager, although a line 
like the Great Northern, which is worked very well on 
the heavier rail, could not get on for twenty-four hours 
with the lighter one, nor could its splendid runnin, 
order be well maintained with 601b. rails. Coul 
railway engineers, generally, form a nice appreciation 
of the inequalities, which hard-handed practical men 
regard as infinitesimal, in the workin surfaces of our 
railways, and could they understand that it is almost 
wholly to these that the fact that a very considerable 
portion of the resistances increases as the square of 
the velocity is due, they would have no other than the 
stiffest and truest rails, and these, it is needless to say, 
can be better obtained in steel than in iron. More, 
probably, than one shilling per train mile of the pre- 
sent working expenses of railways is directly due to 
the want of perfect truth and smoothness in the rails. 
As our correspondent observes, brittle steel rails have 
been made, and, by careless men, may be made again, 
just as iron rails often are. ‘Thus, iron rails have been 
nown to break in three pieces, merely on dropping 
on the ground when unloaded from a wagon, If the 
punch is found to injuriously affect steel rails, the 
holes for the fish-bolts may be drilled quickly and 
cheaply with tools made of Vickers’s pa steel; and 
as for the rest, it is too much to say that the rail 
which, when laid on 3 ft. bearings, withstands, as we 
have often seen it withstand, the fall of al ton ram 
from a height of 30 ft., without breaking, is dri¢é/e. 

Our correspondent, as a practical ironmaster, per- 
ceives that steel rails must advance in price, even 
when the Bessemer royalty is lessened or removed. 
We know of recent offers of Bessemer rails, delivered 
free on board, for 11/. 10s.a ton! And we fear they 
will not be as low again any time within the next three 
or four years. So far as is now known, it is hardly 
possible that they can be. Our correspondent, too, 
owns that iron rails, in order to compete with steel, 
must be made at increased cost, and sold at an in- 
creased price. ‘This is quite an ironmaster’s view, 
and it happens to be one in which we fully concur. 

As a makeshift, our correspondent proposes steel- 
headed rails, which may be compared to girders with 
wrought-iron flanges and cast-iron webs, although 
even this does not do justice to the latter, for the flanges 
of a rail girder are its head and its base, and these our 
correspondent proposes to make, in a great measure, 
of an inferior material—iron instead of steel. 

There is no doubt that, if a good weld could be 
obtained between iron and steel, when the compound 
bar was to be exposed to the severe usage of railway 
traffic, the durability of the rail as measured by mere 
surface-wear would be increased. But no really satis- 
factory steel and iron rails have yet been produced. 
Specimens have been made which have borne severe 
tests under a steam hammer or a hydraulic press, but 
the continued vibration due to traffic separates the iron 
from the steel. We have the very highest authority 
for this, although we are not at liberty to quote it 
with the name of our informant, concerning steel- 
and-iron rails, which, a few years ago, were believed 
to promise excellent results, and which were extensively 
adopted on one of the most important railways in the 
kingdom. Besides, even if such rails were sound or 
perfectly homogeneous, they would not have more 
than two-thirds the strength of a rail made wholly of 
steel. It is the superior strength of steel, whereby it 
preserves a truer wearing surface, that constitutes one 
of its greatest advantages. It is more than likely, too, 
that steel-headed rails would be unworkable, and 
therefore, valueless when worn out. 








WATERWAY FOR BRIDGES. 

Tne fall of a bridge is, unfortunately, no uncom- 
mon occurrence in India, and, although we do not now 
hear of such disasters happening quite so often as was 
the case in former years, yet, in the event of any un- 
usually high floods, such as occurred during the mon- 
soon of the present year, some bridges are sure to go. 
This may be accounted for in two ways: first, as we 
have lately shown was the case with the Great Indian 
Peninsula Railway bridges, by reason of defective 
construction ; and, secondly, owing to the want of in- 


sufficient waterway. In arecent article onthe forests 
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of India, and the effect caused by their destruction on 
the waterfall of the country (vide EneixeEnine, for the 
25th of October last, page 400), we pointed out how, 
especially near the foot of the hills, many rivers in India 
have of late been subject to more severe floods than 
were known in former years; consequently, greater 
waterway must be provided in bridges over rivers sub- 
ject to such fluctuations in the volume of water pass- 
ing down their channels than may have been formerly 
considered necessary. All the rivers of India may be 
said to be more or less influenced by such changes, 
and too great eare cannot, therefore, be exercised in 
designing bridges for them. It is not enough, as has 
been too often practically demonsrated, to take the 
highest known ood as the standard upon which the 
necessary waterway should be calculated; but provi- 
sion must be made for higher floods still, and the extra 
expense that must be ineurred on this account will 
prove an economical expenditure in the long run, if, by 
saving the life of the bridge, it prevents the necessity for 
its speedy reconstruction. Important as this is for 
bridges on ordinary lines of communication, it is doubly 
so for railways, since the traffic on them is so much 
greater, and the means of even temporarily passing it 
across a river are less easy of attainment than they 
would be in the case of the general class of ordinary 
road trafic. The following measures have been sug- 
gested for the ease of railways in India as a probable 
remedy for all, excepting the most extraordinary, 
floods. It is proposed, then, that a line of levels 
should be run parallel to the existing railways, and at 
adistance of about one or two thousand feet from them 
on their up-stream side, and that cross sections be 
taken from it to the line of railway at each dip in the 
land, and particular inquiries made from the neigh- 
houring villagers as to whether at any time within 
their memories water has lodged there or run off 
from there in the direction of the line of railway, and 
also let them point out the width, from which, of 
course, the depth could easily be ascertained. By this 
means an accurate knowledge of the fall of the land 
towards the line of railway would be obtained, as well 
as the probable quantity of water running in that 
direction, enabling the engineers to fix upon a proper 
width for their flood openings. It would be quite 
sufficient if a “ check line” were run by the most con- 
venient route, avoiding any interference with private 
property as much as possible. ‘The present assistant 
engineers, it is thought, would be quite sufficient. for 
the work, and but slight extra expense (in the shape 
of tentage) need be incurred. The cold season is soon 
coming on, and they could easily be spared for about 
ten days out of the month without detriment to their 
other pursuits, and, as two — would suflice, they 
could not well complain of any hardship in the case. 
Whatever merits the above remarks may possess, 
we contend that it should not be necessary to incur 
all such additional labour and expense, after the com- 
pletion of a railway, in order to provide against ordi- 
nary floods. It is undoubtedly the fault of the engi- 
neer if he has not take. the means to inform himself 
on this point before perfecting his designs. It is, 
however, with reference to the necessities occasioned 
by extreme and, perhaps, unprecedented floods that more 
consideration should now be given, and provision be 
made so much in excess of actual known requirements, 
whereas the great mistake hitherto appears to have 
been in trying to narrow the waterways. This should 
never be attempted, says the Delhi Gazette, and the 
Government engineer ought net to allow such a pro- 
ceeding, or results similar to tue late accident at the 
Sace, on the Lucknow and Cawnpore line, will always 
happen. Had 30 ft. openings, instead of 20 ft., been 
adopted, it would never have occurred. Far better 
and safer, and cheaper in the end, to have too much 
waterway than too little. For such errors the con- 
tractors are blamed by the public, whereas they are 
entirely caused by the carelessness of the engineers of 
the railway companies in getting out their plans and 
sections, and not sufficiently we'l ‘examining the 
country, and in putting in the minimum number of 
openings, in order to make each one his own piece 
ot work appear the cheapest, and consequently to the 
best advantage, and apparently ignoring all conse- 
uences that an pour di «amr may have on the usual 
calnogs channels of the country. 








STEEL-MELTING CRUCIBLES. 

Te problem of finding a suitable material for mak- 
ing stecl-melting pots is one which has long occupied 
the attention of metallurgists, and—as it appears from 
the differences of opinion and of practice existing 
at this present time—the search after such a material 
has been attended with partial success only. 


We have 








recently recorded the practice of some eminent Shef- 
field stcel-makers who, from preconceived notions, 
and probably from some former experience in that dis- 
trict, consider fire-clay to be the ouly suitable material 
for steel-melting crucibles. We have also published a 
very interesting statement of one of our American 
correspondents with regard to the influence of plum- 
bago upon the quality of steel. There are some other 
facts worth recording in respect to this important sub- 
ject. The crucibles used in the works of M. Krupp, 
im Essen, for melting steel, and particularly for the very 
softest kinds of this material, are all made of plumbago. 
A cheap supply of this plumbago is one of the prin- 
cipal cares of the managers of the Essen Works. The 
crucibles are made on the spot, and each crucible is 
used for one charge only, after which the material is 
desintegrated and used again for making melting-pots, 
for which purpose it is mixed with a certain proportion 
of fresh graphite. When large steel castings are made, 
a special subterranean receptacle is provided for these 
empty crucibles, which, in the case of a casting like 
the 40-ton ingot exhibited in Paris, would form such 
an enormous heap of heated materials, that the accu- 
mulation of crucibles in the vicinity of the casting-pit 
while teeming a large ingot would make the work 
almost impracticable. With the existing arrangement, 
however, each melting-pot disappears below ground 
the instant that it has discharged its contents into the 
mould. The influence of the graphite crucible upon 
the quality of the steel melted in it is generally 
overrated. There can be no doubt that the graphite 
is to a certain extent taken up by the steel, and 
therefore the tendency of a graphite crucible is to 
produce harder or more carburised steel than a fire- 
clay crucible would make under similar circumstances. 
Still, the difference is very small, and there is nothing 
easier than to make the proper allowance for it when 
the materials are charged. ‘The properties of crystal- 
lised carbon or graphite are unfavourable to chemical 
action. It is well known that piumbago can be ex- 
posed to the highest temperature in a furnace contain- 
ing a surplus of free oxygen, and that it will neither 
burn nor waste away to any sensible extent, while 
amorphous carbon, like charcoal or coke, will be in- 
stantaneously consumed under similar circumstances. 
A similar result is obtained by bringing liquid steel 
in contact with the two kinds of carbon. The amor- 
phous carbon wil! be taken up with avidity, probably 
on account of its previous combustion and conversion 
into carbonic oxide gas, while the graphite will be 
very slowly taken up vr dissolved in the liquid steel. 
The quantity of carbon which a plumbago crucible sup- 
plies to the steel melted in it is insufficient even for 
waking the softest kinds of steel, and an extra dose of 
charcoal or combined carbon contained in the spiegel- 
eisen, or of graphite powder (according to the ex- 
periments made by our correspondent, “S.,” on 
plumbago steel), must be added to the charge with- 
in the crucible. It is obvious, therefore, that with 
some practical experience, there could be no difficulty 
in adjusting the charge for the graphite crucible, so 
as to produce the exact quality of steel desired, the 
influence of the crucible being allowed for. ‘The only 
doubt which can remain refers to the constancy of that 
influence under all circumstances. With regard to 
this, itis clear that the flactuations of a fraction, which 
is in itself so very small in amount, cannot be consider- 
able ; besides, it is the whole aim and art of steel-melt- 
ing to keen c.rcumstances as nearly uniform and con- 
stant as possible, so as to insure a perfect uniformity 
and reliability of the articles produced. So far the plum- 
bago crucible has no practical disadvantage for steel- 
melting, but there are some great advantages to be 
gained from its use in other respects. In the first 
instance, it allows of a higher temperature than some of 
the average qualities of fireclay will stand, being 
used without danger; there is, moreover, no silica in 
its composition, and it has therefore no tendency to 
oxidise apart of the iron, and to form silicate with it, 
producing asurplus of slag andcausing a loss of material. 
This latter tendency is one of the greatest faults of the 
fire-clay crucible, and it is probable that its injurious 
action shows itself in another direction still We 
refer our readers to our article on “ Honeycombed Steel 
Castings” on page 185 of the first volume of EncrvzER- 
ING, Where we published the interesting results of M. 
Caron’s experiments on this subject. M. Caron has 
made numerous researches upon the influence of the 
materials now generally employed for steel crucibles 
and moulds. His experiments invariably showed 
honeycombs and air-bubbles when steel was melted 
and afterwards allowed to cool in contact with any 
silicious material, while the same kind of steel re- 
mained perfectly sound and smooth at its surface if 
held in a crucible of burnt lime or burnt magnesia, 


| which M. Caron used in his experiments. M. Caron 
' starts the theory that the silica combines with some 
oxide of iron produced in the earlier stages of the pro- 
cess, and that this silicate is decomposed again at a 
later period by the surplus of carbonic oxide thus 
formed, or by the carbon contained in the steel, the 
product being carbonic acid gas. Whether we accept 
this theory or not, the results of M. Caron’s experi- 
ments must lead to the conclusion that fire-clay is not 
so suitable a material for steel-melting pots and for steel- 
founders’ moulds as substances which contain no silica, 
and amongst these latter graphite is the only one 
which has come into practical use. Burnt lime has no 
consistency, and disiutegrates when stored in the open 
atmosphere ; and burnt magnesia, which can be moulded 
into good strong crucibles by the application of con- 
siderable pressure, is too expensive at 10/. per ton for 
making steel-melting pots. It appears, therefore, that 
plumbago deserves more attention from steel-makers 
in this country than has hitherto been bestowed upon 
the material. There are some very celebrated plun- 
bago crucible works in this country, and the Cumber- 
land graphite has been famous all over the world for 
centuries past. It is now only equalled by those 
beautiful graphites found in Siberia, and exported 
from that locality to all parts of the civilised world. 
Some experience is required in working the graphite 
up into crucibles, so as to prevent their cracking in 
the fire or breaking under the strain exerted by the 
weight of steel held in them, but the crucible makers 
in this country are in no way behind Continental manu- 
facturers in this respect. We need only name the 
Pateut Plumbago Crucible Company, of Battersea, 
whose products have so high a standing, and so exten- 
sive an export to the Continent, that the makers have 
been complimented by the extensive imitation of their 
trade-marks and trade-circulars. It is probable that 
the plumbago crucible will be somewhat dearer in 
this country than fire-clay, particularly if each pot is 
used for one charge only, instead of standing three 
charges, as is the case with fire-clay crucibles ; but the 
advantages of standing a higher heat, and leaving the 
contents unaffected by silica, are sufliciently important 
to make the introduction of plumbago pots desirable 
in many instances and for many special purposes. 














THE RICHARDSON PROCESS. 

We a shart time ago noticed a method of convert- 
ing pig iron into malleable iron or steel recently expe- 
rimented upon at the Glasgow Iron Works by Mr. 
Richardson, and we drew the attention of our readers 
to the fact that the Richardson process is but a modi- 
fication of Mr. Bessemer’s great invention, and that it 
is in its principle covered by Mr. Bessemer’s original 
patents, which are still in foree. Respecting the prac- 
tical merits of the Richardson process, we have not 
hitherto been able to make any statement based upon 
facts, since the experiments made by Mr. Richardson 
have not as yet been very numerous, and their results 
could not be properly appreciated in the absence of 
analytical as well as of practical tests. In a letter, 
which we published in our last number, Mr. St. John 
Vincent Day communicated to us some analytical re- 
sulfs obtained by Dr. Stevenson Macadam, of Edin- 
burgh, to whom Mr. Richardson had sent for analysis 
some samples from his first experimental operations. 
At the same time samples of the forged and rolled 
malleable iron produced at the Glasgow Iron Works 
by Mr. Richardson’s method have come under our 
notice. The accounts of their behaviour under treat- 
ment, both hot and cold, are very favourable, and 
equally so is the appearance of the fractures and of 
the cold bent specimens. We are told, upon tlhe best 
authority, that these specimens have been made from 
common grey Scotch pigs, without previous refining, 
and in adirect charge of about seventy-five minutes. 
The grey iron was charged in pigs, as in the usual 
practice of puddling. Each charge was 4 ewt., and 
the furnace a common puddling furnace, fettled with 
iron ore and cinder, as usual. After the iron had been 
reduced to a liquid state, a blast of air was introduced 
through the so-called tubular rabble, or, as it may be 
more correctly described, a » ovable blast-pipe branch- 
ing out into several small nozzles or tuyeres at the 
end. The rabble being dipped into the molten iron, 
the blast of air, subdivided into numerous jets, was 
forced through the mass of molten iron from near the 
bottom, and the ascending currents of air effected in 
the puddling furnace the same succession of changes 
and phenomena which are known to take place on a 
larger scale in the Bessemer converter. The increase 
of temperature, the “boiling,” and the successive 
stages of decarburisation, were observed with great 
facility, and occupied the comparatively short time of 
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less than ten minutes. After that the blast pipe was 
withdrawn and the process of puddling carried out in 
the same manner as if the iron had “ come to nature” 
without the assistance of the blast. The result was 
unquestionably better than that obtained by the 
common puddling process, and that in two respects. 
First, the time of the operation was reduced from 
13 hours (which is the best average of working with 
Scotch grey pig iron) to 1} hours. This saving of 
time is equivalent to a proportionate economy of fuel 
burnt in. the grate of the puddling furnace, and to an 
economy in plant and Jabour by the increase of the 
number of heats which can be worked in a furnace 
from six per day to eight or nine heats. The second 
advantage gained is the high quality of iron obtained 
from inferior kinds of ,pigs by this process, and, as far 
as can be judged from the early experiments, the com- 
paratively small waste of iron during its conversion. 
The a for of Dr. Macadain shows a remarkable 
purity of the malleable iron, whieh, if borne out by 
future experience, would place the Richardson process 
amongst te most important improvements in modern 
metallurgy. Dr. Perey’s ingenious and_ plausible 
theory for explaining the purification of the metal from 
sulphur and phosphorus in the puddling furnace as 
compared with the impossibility of removing these sub- 
stances in the Bessemer converter, is perfectly 
sufficient to meet the difference between the Bessemer 
process and the Richardson process. According to 
this explanation, the solid or pasty mass of iron is 
separated mechanically from the more liquid phos- 
phides in the process of balling, while the iron or 
steel remains mixed with the latter when the whole 
contents of the converter are cast into ingot moulds. 
There is nothing, however, in this or in any other 
theory as yet brought forward which would explain 
the reason why the Richardson process should be more 
eflicient in purifying the iron than the common 
puddling process, since the balling takes place in both 
alike. In this respect, we believe the time for 
theorising has not fully arrived yet. Let us_first 
ascertain the facts, and then there will probably be no 
difficulty in finding some method of explaining them. 
In asking for facts, we do not desire to question the 
accuracy and reliability of those already obtained by 
Mr. Richardson and his friends ; but we consider the 
number of these data far too limited to be safely and 
without the risk of serious errors generalised into 
anything like a theory. We prefer therefore, at this 
early stage, to look upon the Richardson process only 
as a means for economising time and fuel in puddling, 
and, considered from this single point of view, this pro- 
cess appears sufliciently important to deserve the 
utmost attention of ironmasters and engineers. The 
Richardson process appears at present as a compro- 
mise between the old-established puddling process 
and the modern methods of atmospheric decarburisa- 
tion, but it is more than probable that its successful 
introduction may at some future time form tlie step- 
ping-stone from our present system of hand labour to 
that long but hitherto unsuccessfully aspired achieve- 
ment of mechanical puddling. 








LOCOMOTIVE ECONOMY. 
(Continued from page 392.) 

Every locomotive engineer has had occasion to 
estimate, although perhaps not at its full value, the 
advantage of uniformity of design in a considerable 
stock of engines, of which nearly all parts are readily 
interchangeable. On but few, if any, lines, however, 
can a single type of engine be maintained intact, or be 
made to properly serve the various requirements of 
the traffic. The light express and the heavy express, 
making but few stops,—the mail train, stopping often, — 
the excursion, the parliamentary, and the branch line 
trains, the mineral train, the fast goods and the ordi- 
nary goods train—all require different engines; and 
many lines have gradients, upon different portions, so 
different from each other as to require a special class 
of engines for each portion or division. Then there is 
the constant growth ‘of traffic requiring heavier and 
often faster engines, and there is always the risk of a 
change of locomotive superintendents, such as has 
happened so often upon the Great Eastern line, which 
has, we believe, about sixty different types of engines, 
representing the talent of half-a-dozen Jocomotive 
engineers. New men, animated by new ideas, have 
successively inflicted upon it inside cylinders, outside 
cylinders, and inside cylinders again, tank-engines and 
tender-engines, large-wheel and small-wheel goods 
engines, and, indeed, almost everything upon engine- 
wheels, until it would almost seem that, as an eminent 
locomotive engineer once remarked, while surveying 
the heterogeneous stock, “ anything will do, anyruInG 





will do for a locomotive!” Were the locomotive stock 


of this line to be now reconstructed, six types at most 
would mect every requirement, and of these many 
parts might be interchangeable. 

But we must here leave general questions for de- 
tails, and among the most important of the latter are 
those which keep an engine running longest without 
attention and without going into the shop. There is 
often trouble with the slide valves, not yet relieved of 
pressure, as they should be, either by Thomas Adams’s 
plan or by Bristol’s rollers, so widely used in the 
States, and which some English locomotive sgperin- 
tendent shouid really have the courage to ¢ry (writing 
for particulars to Mr. Daglish, of St. Helen’s). In 
the mean time, it is common to drill shallow holes, with 
a tapering drill, into the face of the valve, and to fill 
these with “ patent metal.” Not long since, on the 
Manchester, Sheffield, and Lincolushire line, valves 
thus faced were found to be “scrooping,” but this 
after a time ceased, and they were found to be work- 
ing uncommonly well, and the engine burning less 
coal than before. On examination, it was found that 
the white metal had melted out, and that the valves 
were working with empty holes in their faces. Mr. 
Sacré informs us that He now finds a decided ad- 
vantage in merely drilling the face of the valve with 
shallow holes (taking care that they shall not be in 
line in the direction of motion of the valve), and we 
believe the valves of nearly all the engines on his line 
are now so drilled. They are. found to work much 
more easily than before, and do not leak steam as 
might, perhaps, have been expected. 

A means of economy still neglected on some lines 
is that of fitting every wearing surface, except the 
parts working in steam, with oil-cups, wicks, and 
trimming wires. The engines in course of construe- 
tion by the Yorkshire Engine Company, at* Sheffield, 
have cil-cups and trimming wires fitted to the upper 
ends of the links, one to each wearing face, and to 
every joint of the valve gear, so that these parts will 
be kept constantly oiled, throughout a long journey, 
without further attention after the first charging. 

And while upon the subject of oiling we cannot 
avoid saying that it is time that every grease-box for 
axle-journals was removed and _ pitched into the serap- 
heap. Railway shareholders have no conception what 
these barbarous makeshifts for lubrication cost in 
locomotive power, especially in cold weather. They 
greatly increase the resistance to traction as compared 
with proper oil-tight oil-boxes as used upon the North 
London and a very few other lines. We can authen- 
ticate cases in which the traction of loaded goods 
wagons, the journals being Jubricated with oil, was as 
low as 5\b. per ton, whereas nothing below 8 |b. is 
recognised as possible with our grease-boxes as almost 
universally used. In the very important series of ex- 
veriments made by MM. Vuillemin, Guebhard, and 

ieudonné, and embodied in the mémoire presented by 
them to La Société des Ingénieurs Civils, in competi- 
tion for M. Perdonnet’s gold medal, the resistance of 
trains lubricated with grease was one-half greater in 
cold weather, say, at a little below the freezing point, 
than at the temperature from 59° to 68°. With oil no 
difference attended the variation of temperature (see 
ENGINEERING, October 25th last, page 385). We gave 
a description of the best form of oil-box for railway 
axles—the Lightner box, as used on the North London 
line—more than a year aga (see page 178 of our second 
volume). This box may be opened, and the brass re- 
moved, in less than one minute. Once charged with 
oil, it will run two months without examination or re- 
lenishing, although for passenger carriages it should 
* filled, as a rule, once a month, a book being kept 
by the carriage inspector, with the number of each 
carriage and wagon, and the date of filling the boxes 
being regularly entered in it. 

Every locomotive engineer knows the importance of 

reventing ‘ knocking” in the driving axle-boxes, and 
it is partly because of their greater tendency to knock- 
ing that outside cylinder eugines are not m general 
favour on English lines. With large cylinders, and 
steam of from 130 lb. to 160 lb., the strain upon the 
forward side of the axle-box is necessarily great. It 
is becoming very customary to apply wedges to the 
driving axle-boxes, as has been done for many years 
abroad, where only outside cylinders are preferred. 
But the wedges do not take up the wear where it goes 
on fastest, viz., in the axle-box itself. It isa question 


whether the box should not be made in halves, divided 
vertically, and separated by an elastic substance yield- 
ing to tightening bolts when the box has worn. 
The wearing surface upon.the horn block would then 
more than ever require'to be adjustible. It is an im- 
appa question, which could, and should, be settled 

y experiment, whether axle-boxes fitted with wood 





and lubricated with water, in the manner of Mr. Penn’s 
wood bearings, as used for the stern tubes of screw- 
steamers, could not be employed with advantage for 
driving axle-boxes, and even for all axle-boxes. For 
driving axle-boxes, at any rate, the wood would prove 
almost indestructible, and all knocking would thus be 
prevented. 

Wherever four coupled wheels are used—and their 
use is now very general—compensating levers should 
invariably be employed between them. None who 
have used these levers would ever consent to do with- 
out them, although they should not be applied between 
all the Springs of six-coupled engines, But for com- 
pensating levers, the American engines (to which they 
are invariably fitted) could never ride as easily as they 
do over the rough lines to be found in some parts of 
that country. We fear that the action of compensating 
levers. in dividing and distributing the force of shocks 
due to irregularities on the line is not.understood as it 
deserves to be. On the occasion of the discussion 
upon Mr. Robinson’s paper, read before the Institution 
of Mechanical Engineers, in May, 1864, one eminent 
locomotive engineer observed thet ‘he had so far done 
without, compensating levers, and he conceived that 
the driving-wheels, when without these levers, acted 
beneficially in planing down irregularities in the line! 
Upwards of forty geutlemen heard this astute opinion 
pronounced, and we ourselves listened to it, but it was 
not allowed to appear afterwards in the printed Trans- 
actions. . Compensating Jevers, even in the opinion of 
Mr. Robinson (of Sharp, Stewart, and Co.), who was 
advocating their use, seemed to be considered as ex- 
pedients only for effecting a certain desired distribu- 
tion of weight, whereas their chief useful effect is to 
lessen the force of shocks due to irregularities in the 
line. Their action, in this respect, is easily studied 
and easily comprehended, and it is of much value in all 
coupled engines. 

The breaking of crank-axles was once the most 
serious objection that could be urged against inside 
cylinder engines. Steel cranks are now extensivel 
used, and they very seldom break. <A form of pear 
has been largely introduced in the States, which is 
much approved of, and a few of these have been 
made in Sheffield, by Vickers, Sons and Co., to the 
order of the patentee, Mr. Dyer Williams. ‘They are 
made each in nine pieces, the cheeks or throws being 
bored to receive the cylindrical portions, which are 
secured by keys and pins. The bored holes, and the 
parts turned to fit them, are tapered 1 in 100 in dia- 
meter, or 1 in 200 along either side, and the parts 
are foreed home by hydraulic pressure. Perfectly 
sound cranks can be made in this way at a moderate 
cost, and there is no more chance of the parts work- 
ing loose than of a driving-wheel working loose upon 
its axle. 

(To be continued.) 





A New Suaar Rerinery at GREENOCK.—The already enor- 
mous trade in sugar-refining at Greenock ig, to be still further 
greatly increased, if we may judge by the extensive fire-proof re- 
finery which is now in course of erection at Dumfrochar-ro id, for 
Messrs. Neill, Dempster, and Neill. The main building is nine 
stories in height, surmounted by a water-tank, which serves 
asa roof, besides supplying the refinery with water. On the 
western extremity of the north side of this building is a square 
staircase with a hoist in the centre, by which the refined sugar, 
when dried in the centrifugal machines, is to be hoisted in bogies 
or carriages, whence it is to be run along a gangway into an 
adjoining store further north, where it will be dried and casked, 
To the south of the main building is the char kiln house, and 
further south still are the engine-house and steam-boiler house. 
The cooperage is to be two stories in height, with water-cistern 
on the top, forming the roof. The chimney-stalk will be square, 
140 ft. in height, 13} ft. wide at the base, and, in common with 
the other buildings, will be ornamented in white brick. The 
building is already in a pretty forward state. Messrs. Alex. 
Whitelaw and Co. are the builders, The refinery when com- 
pleted will present a very imposing appearance, and may be 
expected to be in full operation within Jess thana year. It 
will embrace all the most recent improvements connected with 
the refining trade, and, indeed, will be quite a model house, 
Messrs. Blake, Barclay, and Company are the architects and 
engineers of this monster refinery. In a, subsequent number 
of ENGINEERING one or more i)lustrations of this new refinery 
may be given. 

Paistey—New Bripce Across Tue Cart.—Operations 
have been in progress for some time for the erection of a bridge 
across the Cart to connect the extensive thread works of Messrs. 
J. and J. Clark, at Seedhill, with their factories at Lonend. Sub- 
stantial stone piers, for the support of the bridge at each side of 
the river, have just beer built, and workmen are busily engaged 
with the preparations for carrying the girders across. Messrs. 
Craig, Fullerton and Co. are the inakers of ‘the bridge. It will 
be 96 ft. in length and 12 ft. in width, within the girders. Tbe 
bridge will be capable of sustaining a weight of 50 tons, aud 
will have a horse-track running between the girders, with a 
footpath 3 ft. wide on each side. 

Leevs.—The forges are stated to be slack; only a few are 
making more than half time. The machine shops and locomo- 
tive builders are also slack, but there is a good deal doing in 
steam ploughs, Messrs. Fowler being full of orders. 
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BRIDGE OVER THE RIVER SCORFF, AT LORIENT; PARIS AND ORLEANS RAILWAY. 
MM. DIDION AND MORANDIERE, ENGINEERS. 
(For Description, see opposite Page.) 
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BRIDGE OVER THE RIVER SCORFF, AT LORIENT; PARIS AND ORLEANS RAILWAY. 
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MM. DIDION AND MORANDIERE, ENGINEERS. 


Tue bridge, of which we give engravings on this and the 
opposite page, carries the Nantes and Chateaulin Railway—a 
line forming a portion of the Paris and Orleans Company’s 
system—across the river Scorff, near Lorient. The structure, 
which carries two lines of rails, comprises a masonry arch of 
82 ft. 10 in. span on the left-hand side of the river; three main 
spans having clear openings, two of them of 170 ft. 7 in. and 
the other of 210 ft. ; and nine openings on the right-hand bank 
of the river, of 32 ft. 10 in. each. Seven of these latter open- 
ings are spanned by masonry arches, and the other two by iron 
girders, as shown in Figs. 2and 7. The total length of the 
work is 1076 ft., and the girders spanning the main openings are 
placed at a clear height of 41 ft. above the mean water-level. 

The masonry portions of the bridge do not present any pecu- 
liar features. They were founded upon the rock by excavation. 
The existeuce of a thick bed of silt, the great irregularity of 
the surface of the rock, and the influence of the strong tidal 
currents rendered the putting in of the foundations of the large 
abutment pier on the right-hand bank and of the small piers fol- 
lowing it, a matter of considerable difficulty. The obstacles 
were, however, surmounted, and the work executed with suffi- 
cient rapidity by the employment of a bottomless caisson for the 
abutment pier, and of cofferdams connected to this caisson for 
the smaller piers. 

The parts of the work possessing the greatest interest are the 
foundations of the piers of the main spans and the main girders 
themselves, together with the means employed for getting them into 
position. The foundations of the two piers carrying the main spans 
were put in by the aid of chambers filled with compressed air, 
the system followed being thesameas that used at the Kehl bridge. 
The area of the foundations to be constructed being, however, 
less than in the case of the Kehl bridge, the arrangements were 


considerably simplified and the expense proportionately. reduced. ° 


The foundation of the one pier was put in ata depth of 69 ft., 
and the other at a depth a 50 ft. below high-water mark. 

The apparatus employed for putting in these foundations 
consisted of three parts :—Ist., the working chamber forming the 
base of the arrangement, and in which the excavation was per- 
formed; 2ad, the caisson, or coffer-dam, properly so called, 
placed above the working chamber, and in which the erection 
of the masonry was carried on in the open air; and 3rd, the 
equilibrium chambers situated at the upper part of the appa- 
ratus, these chambers being sonnected with the working chamber 
by vertical cylindrical passages, and being furnished with suit- 
able air-valves. 

The working chamber was 39 ft. 9 in. long, by 11 ft. Sin. 
wide at the bottom, and 10 ft. high. The exterior shape in hori- 
zontal section was the same as that of the pier itself; but the 
interior outline consisted of a series of arches abutting upon 
crossbeams of cast iron, in such a manner as to expose great 
resistance to the external pressure of the earth. The interior 
shell was formed of three successive sections, the thicknesses of 
which, commencing at the bottom, were .57 in., .39in., aud 
-31 in. respectively. The lowest section was also strengthened 
at the base by four other plates of the same thickness, disposed 
so as to break joint, and strong angle-irons placed at the junc- 
tions of the sections assisted greatly in stiffening the whole. 
The ceiling of the working chamber having to support during 
the progress of the work the whole weight of the masonry up to 
the water level, was of a slightly arched form, and its frame- 
work was composed of four main transverse girders, each 
2 ft. 3}in. in depth, and four ranges of smaller longitudinal 
beams, 8in. deep, upon which were rivetted the iron plates, 
-39 in. thick, which formed the ceiling, or platform proper. 

The caisson, or cofferdam, placed above the working chamber, 
was composed of a series of horizontal sections, formed of plates, 
the thicknesses of which diminished towards the top, being suc- 
cessively .2in., .16in., and .12in. These sections were put 
together one after the other as the work of sinking the founda- 
tions pees, care being taken that the upper edge of the 
cofferdam thus formed was always above high-water level. The 
working chamber weighed —including the cast-iron cross- 
beains—27 tons, and the mean weight of. the caissons used for 
the two piers was 15 tons, so that the weight of metal in the 
apparatus used for sinking each pier averaged 42 tons. 

_, fhe equilibrium chamber consisted of a cylinder 8 ft. 2} in. in 
diameter and 9ft. 10in. in height, the lower end of this 
cylinder being placed in communication with the working 
chamber by interinediate cylindrical passages, and the upper 
end being titted witi a pair of air- valves of the same construc- 
tion as those used at the Szegedin bridge and other works 
of a similar nature. In getting the caissons into place it was 
necessary to pass through a layer of silt 46 ft. thick in the case 
of the pier next the right-hand bank of the river, and 26 ft. 
thick in the case of the other pier. In the latter instance the silt 


was very soft, and the caisson had a strong tendency to tilt and | 


get out of place, whilst the considerable variations of pressure 


of accidents. The rock :lso presented a very unequal surface 
and much excavation had to be done to get a fair bearing for 
the piers. The construction of the foundations thus required 
much care, and the precautions which it was necessary to take 
somewhat delayed the progress of the work. The time occupied 
in constructing the foundation of each pier was, however, but 
three and a half months, this time not including that occupied 
in getting the apparatus into position, : 

Upon the required depth being attained, the working cham- 
bers were filled in with cement, concrete, and masonry, set in 
Portland cement. The upper part of the filling consisted en- 
tirely of masonry with granite facing, this system of construc- 
tion being adopted on account of the expected limited durabilit 
of the casing plates in the sea-water to which they are exposed. 
Above the foundations the piers are constructed entirely of 
masonry, as in the case of ordinary bridges, the face-work being 
of cut stone. The cost of tae two piers was 84002 

The superstructure of the three main openings consists ot 
trussed girders, as shown in the engraving, the figure on the 
present page being an enlarged section of one of the girders, 
and showing its construction clearly. The girders are 20 ft. 10 in. 
deep between top and bottom flanges, and each is formed with a 
double system of bracing, as shown in the section. The 
transverse girders rest upon the bottom booms of the main 
girders, and the 5 booms of the latter are well braced 
together by. lattice beams, as shown, The top and bottom 
booms are of trough section, each being composed of a pair of 
vertical plates placed 194 in. apart, and to which the diagonals 
are attached, and a horizontal flange. The horizontal flanges 
are 2 ft. i in. wide, and are formed of plates .39 in. thick, the 
number of these plates varying from tliree to six, according to 
the section required. The vertical plates and horizontal flanges 
are connected by double angle irous, and angle irons are also 
rivetted to the edges of the vertical plates. ‘The sections of the 
diagonals of course vary according to their position; there are 
no vertical struts or ties, but over the piers the diagonal 
bracings are replaced by plate-webs stiffened by T-irons. The 
transverse girders are of the ordinary I section, 2 ft. 5) in. 
deep, and placed at a distance of 10 ft. 23 in. apart from centre 
to centre. They are connected by longitudinal girders 1 ft. 7} in 
deep, on which the longitudinal timbers carrying the rails 
directly rest. The weight of iron in the superstructure of the 
main spans averages 3150 lb. per foot run. 

The girders, which are continuous, were put together on the 
left-hand bank of the river, and were then hauled into their 
position by hydrauiic power. Whilst being thus moved, they 
were carried on rollers, and the foremost end of the bridge was 
provided temporarily with a kind of cutwater or inclined plane, 
which projected in front of it and guided the end on to the piers, 
thus obviating any stoppage which might have been caused by 
the deflection of the overhanging portion. ‘The bridge, after 
being completed, was thorouguly tested, and on the removal of 
the Rade the girders were found to take no permanent set. 

The masonry portion of the bridge was executed in the space 
of about one year. ‘I'he ironwork was commenced in October, 
1861, and completed in September, 1862, or in about eleven 
months, this time, however, not including the time occupied in 
preparing the plates at the works of the contractor. 

The cost of the Scorff bridge was as follows: P F 

8. d. 
Masonry portion (508 ft. 6 in. long) ... 23,360 16 0 
Main spans (length 567 ft. 6 in.) 8. 


Foundation of main piers... 8,400 0 
Masonry of piers above foundation 8,369 12 
Superstructure ove oe 22,069 12 


mene SES 


Total cost £57,200 0 0 
, The cost per foot run was thus: F 
£s. d. 


For masonry portion about eve a ie, 

»» Main spans sob oe ose ane 59 6 OO 

The bridge was designed by, and the works executed under 
the general direction of, M. Didion, inspector-general of Ponts et 
Chaussées, and general director of the administrative council of 
the Paris and Orleans Company; and M. Morandiére, engineer- 
in-chief of Ponts et Chaussées, and director of the new works on 
the western division of the Paris and Orleans Company’s lines. 
The engineers who had immediate charge of the work were M. 
Croizette Desnoyers, engiueer-in-chief of the Ponts et Chaussées 
and engineer-in-chief of the railway company’s lines in Bretagne 
and Vertiée, and M. Dubreil, engineer of Ponts et Chaussées. 
The chief of the section of the company’s lines on which the 
bridge is situated is M. Guillemain, The ironwork for the 
bridge was constructed, from designs furnished by the railway 





company, by MM. Ernest Gouin and Company, at their works 


4 J | at Clichy, and the contractors for the masonry portion of the 
due to the action of the tidal currents also increased the chances : 


work were MM. Clairin, Leturc, and Blanche. 
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INSTITUTION OF ENGINEERS IN SCOTLAND. 

Tue first general meeting of the eleventh session of the In- 
stitution of Engineers in Scotland, with which is incorporated 
the Scottish Shipbuilders’ Association, was held in the Philo- 
sophical Society's hall, on Wednesday evening—Mr. J. M. Gale, 
engineer to the Water Commission, in the chair, 

The report of the council was read. We extract what 
follows: 

In submitting the usual annual report at the beginning of this 
thé eleventh session, tlie council have much satisfaction in being 
ablé to congratulate all interested upon the continued extension 
and energy of the institution. ‘The library is in a satisfactory 
condition; most of the periodicals, pamphlets, and unbound 
books have been bound in a form which renders them more easy 
of reference. During lust session a large number of books were 
added to the library, the greater part of which were gifts from 
authors, honorary members, and members of the institution. 
At the present time, the institution receive, in exchange, the 
transactions of several kindred societies, and a number of 
periodicals. ‘The library now contains many bvoks of a theo- 
retical and practical nature, valuable for reference and general 
reading. A new and extended catalogue is now being prepared, 
and will be issued shortly. It is a pleasure to the council to 
notice the continued accession to the strength of the institution. 
Diiring last session there joined the institution 24 members, 
1 associate, 4 graduates, making the number on the roll at the 
end of last session—bon. members 10; members, 311; asso- 
ciates, 57; graduates, 15; in all, 386. For papers which may 
be read during the ensuing session, the following medals are 
offered for competition:—the Railway Engineering Medal, for 
communications on railway engineering and practice; the 
Marine Engineering Medal, for communications on subjects on 
marine engineering; the Institution Medal, for subjects not 
comprehended Mf the railway or marine engineering medals. 

Mr. J. M. Gale, the president, then proceeded to deliver his 
introductory address, in the course of which he spoke first of 


The Institution. 

The origin of the institution dates from a very successful 
meeting of the “ Institution of Mechanical Engineers,” held in 
this city in 1856. It was formed in March of the following 
year, and, under the presidency of Protessor Rankine, held its 
first meeting on the 28th October, 1857, and at once’took a high 

ition. At the end of the first session, the number of mem- 

rs of all classes was:—first session, 1857-58—members, 118; 
associates, 1; graduates, 8; hon. members, 0; total, 127; and 
at the end of the tenth session, 1866-67—members, 311; asso- 
ciates, 57; graduates, 18; honorary members, 10; total, 396. 
This rapid increase is highly satisfactory, and augurs well for 
the future. The funds of the institution also are ina satis- 
factory position. The subscription fee now amounts to 550/. 
per annum, while the revenue last year was more than sufficient 
to cover the expenditure, and the capital account shows a 
balance in our favour of about 6752. The amalgamation of this 
institution, as originally constituted, with the “ Scottish Ship- 
builders’ Association,” which was effected during the eighth 
session, has, and I believe will continue to conduce very much 
to the benefit of both gocieties. Of the value of such an institu- 
tion as this to men engaged in designing and constructing large 
works we have the best possible proof in the increasing numbers 
and importance of similar societies throughout the country, and 
in their transactions contributing so largely to our professioanl 
literature. Everything new in principle and arrangement is 
brought under review, the cause of failure of plausible theories 
is explained, and anything unsound in received ideas is exposed. 
That there bas been great progress made in engineering science 
and practice within the short —_ of ten years since the insti- 
tution was formed is quite evident to us all. A simple enume- 
ration of the great works that have been executed, and of the 
improvements that have been made in mechanics and engineer- 
ing within the last ten years, improvements resulting in substan- 
tial saving of time and money, and increase of production, 
would, were I capable of making such a list, occupy more time 
than the limits of an address would admit; but there are a few 
large undertakings to which I will refer, and some things which 
have either been used for the first time since this institution 
held its first meeting, or which have been much improved or 
more largely used since that time. 


The Steam-Engine. 

And, first, in the steam-engine, we have surface condensation, 
which, though early proposed, but few were in use in 1861, 
when the subject was brought under the notice of this institu- 
tion by Mr. Thomas Davidson. It is now largely applied, and 
its benefits thoroughly understood, ard it must be a source of 
satisfaction to those gentlemen who, along with Mr. Davidson, 
advocated at that time the adoption of the principle t# see it 
now employed so much. Its advantages are a saving of fuel, 
brought about by supplying the boilers with the pure water 
obtained by the condensation, instead of with salt water, and 
so avoiding to a great extent the forming of the scale of lime and 
magnesia inside the boiler; the saving of a great part of the 
power necessary to work the air-pumps, and the obtaining of a 
more perfect vacuum. In steam-engines of all classes the ad- 
vantages of using high-pressure steam, and a high rate of ex- 
pansion, are now generally admitted and acted upon. Double- 
cylinder engines, which allow of the use of high steam without 
risk of breakage of the working parts, and of a high rate of 
expansion at the same time, are now largely used, and some 
very fine examples of these compouhd engines have lately been 

je in this city by members of this institution. In puinping- 
engines, the old single-acting non-rotative Cornish engine, to 
which Watt gave so much attention, and brought to such 
a high state of perfection that no substantial improve- 
ment has been made in it since it left his bands, is now 
iving way, where there is no pump-rods to absorb the 
rst blow of the steam on the piston, the double-act- 
ing condensing rotative beam-engines, with, however, 
a tio tien economising fuel retained, which are so promi- 
neut in the Cornish engine, including the Cornish boiler, a slow 
rate of evaporation, a high pressure of steam, a great expan- 
sion, and jacketed cylinders. The use of high steam cut off at 





an early part of the stroke in the Cornish engine as applied to 
raise water for the supply of a town, involved repeated break- 
ages of the main-rod, piston-rod, and other principal parts of 
the engine; and these accidents led to the use of lower steam 
and less expansion, and a consequent reduction in the efficiency 
of the engine. In first cost it is more expensive than the double- 
acting engine, as it only does duty one way, and the flow of 
water in the main thus made irregular. The engines at pre- 
sent being erected, and those that bave been erected during the 
last four or five years in connexion with the main drainage of 
London, amounting in all to upwards of 2300 horse power, are 
all expansive, condensing, double-acting, rotative beam engines, 
and from these engines a duty of 80,000,000 foot-pounds per 
ewt. of Welsh coal is obtained. As good results have been 
obtained by the use of high-pressure, condensing, double-cy lin- 
der engines, and even with single-cylinder double-acting 
engines, as with the Cornish engine. A pumping-engins with 
double cylinders and large fly-wheel is as satisfactory a machine 
as can be made, and expansion can be carried farther with it 
than with the Cornish. A good many engines of this class 
have lately been put up in connexion with the different works 
supplying London with water. 


Railways. 

Within the last ten years great progress in railway works 
has been made, both on the continents of EKvrope and America 
and in India. In this country the most prominent extensions 
of the railway system have been within the move densely built 
portions of London, executed at vast expense, and in the face 
of difficulties calling for the highest effort of engineering skill. 
Among these we have the highly successful uuderground rail- 
ways, for which Mr. Fowler is the engineer, and at least three 
magnificent bridges across the Thames. The means adopted 
for regulating the immense traffic on these railways is most 
complete and efficient, and the new passenger stations are of 
great extent. The subject of adapting locomotives for the 
working of steep gradients has received a great deal of atten- 
tion within the last few years, with a considerable amount of 
success; and a good climbing engine bas at length been in- 
vented by Mr. Thomas Page for Alpine locomotion. ‘The driving- 
wheels of the locomotive are made broad, and bite into a broad 
tramway of roughened stone laid alongside the rail, affording 
great friction. ‘Tramways of wood have also been successfully 
tried, and in this shape it would make g. cheap road applicable 
to a rough country where moderate speeds only are wanted. 
But the most successful adaptation of the locomotive to steep 
inclines is the railway recently opened cver Mount Cenis, 
and constructed under the direction of Mr. Fell. The railway 
is laid down on the bed of the road over the pass by Mount 
Cenis from France into Italy, and clove to the tunnel 
already described. The gauge is 3 ft. 74 in., and the space 
left for the road traflic is inno place less than 16 ft. The 
length of theline from St. Michael, on the French side, to Susa, 
on the Italian side, is 48} miles, and the whole work was com- 
pleted in eighteen or twenty months. The distinguishing feature 
of the Fell railway is its central rail, which is raised 9 in. above 
the other rails, and is gripped by four horizontal wheels, with 
which the locomotives are furnished, in addition to the usual 
vertical wheels, and which can be acted upon by the steam trom 
the same boiler and in the same manner as the vertical wheels, 
and thus affording a greatly increased adhesion. In connexion 
with railway construction, | may further mention the extended 
use of cast-iron cylinders for the foundations and piers of bridges 
in soft material, a fine example of which has lately been very 
successfully erected across the Clyde in this city; and of the 
cast-iron tressel girder, which seems about to supplant entirely 
the plate girder for large spans. We have also the fish-joint, 
and the introduction on a large scale of steel rails, which of itself 
is sufficient to mark an epoch in engineering science. Before 
leaving the subject of railways, 1 would wish to make a single 
remark about a subject that at present must present itself to 
every one’s mind when railways are mentioned. I mean the fact 
that there are at present five of the large railway companies of 
this country in a state of bankruptcy, and that the value of our 
railway property is less by about 150,000,0002 than it was 
eighteen months ago. We have the satisfaction of knowing that 
this state of matters has not been brought about by any short- 
coming on the part of the engineers. It is not because viaducts 
are coming down, or bridges being washed away, or that a per- 
manent way and rolling stock sufficiently strong and durable 
cannot be manufactured; it is not that the works designed by 
the engineers have been found totally inadequate to meet the 
requirements of railway traffic, but it is from causes which, I 
am happy to say, do not form any part of the functions of this 
institution to discuss. 

Canals. 

Notwithstanding the great development of railways, canals 
will always hold a first position, as a means of transit, because 
of the economy attending the transmission of heavy materials 
along them, where speed is not an object. The subject of intro- 
ducing the screw upon the cavals, now so general, was brought 
before the institution during the first session, by Mr. Neil 
Robson, who described the first successful trials on the Forth 
and Clyde and Monkland Canals of the steam-lighter Thomas, 
which may be looked upon as a corollary to the Charlotte 
Dundas. The most important canal work of the present day, 
or indeed of any previous age, is the Suez Canal, which, not- 
withstanding the forebodings, of commercial failure by many 
eminent engineers of this country, js rapidly approaching com- 

letion. Itisascheme to connect the Siciesen with the 

d Sea, on the main route from Europe to India and the East, 
by a ship canal of colossal dimensions, without locks. ‘Tlie 
distance between the two seas is 90: miles, about 30 of which 
are through lukes and depressions below the level of the sea; 
but in the remaining 60 there is some heavy cutting, the ground 
rising at one place 66 ft. above the level of the sea. The greater 
part of the earthwork is being removed by dredging, and the 
canal is to be of sufficient depth and width'to allow sbips of the 
largest class to pass freely through, and is to have basins or 
harbours at each end. About 8,000,000/ has already been 
expended upon works alone, while the total expenses of the 
company amount to upwards of 15,000,000, and other 
4,000,0002 are wanted to complete the enterprise. The objec- 





tions urged against this project were many and various, but the 
principal were, that the drifting sands of the desert through 
which it passes would fill up the canal, and that the moving 
sands on the coast would fill up the entrances, especially that 
on the Mediterranean side; but the experience of some years 
warrants the engineers of the undertaking in stating that a 
moderate amount of dredging will keep the canal clear of drifted 
sand, and that sand does not travel past the entrance to it on 
the Mediterranean side; and there, therefore, seems every pros- 
pect of this extraordinary undertaking beipg brought to a speedy 
and successful completion. iis ap fy Be 
Shipbuilding. © 8° Ne | 

As regards shipbuilding, I can do no more’ tad refer to the 
great improvements in form, in speed, and® iv camstraction that 
have taken place within the last few years, to the” enkirging of 
the size of ships, the increasing use of iron, of steam, and of the 
screw, and to the vast increase of iron shipbuilding“on the 
Clyje. The last ten years have mainly contributed to'the total 
abolition of wooden ships of war, and to the almost total re- 
newal of the navies of the world, in many strange s‘impes, in 
which the old shipwright is not $ecognised, and in whieh pro- 
pulsion by steam and thick iron-plating forin the new means of 
attack and defence. In ordnance, too, there has been a great 
increase in the size, weight, and power of the guns; while in 
small arms the field of Sadowa aroused the world eighteen 
months ago to the fact that a revolutiun bad taken place in the 
manufacture of the rifle. Harbours are being enlarged in 
almost every part of the kingdom; and those works executed 
within the l.st few years upon the Clyde by Glasgow engineers 
will not suffer in comparison with any in the couutry. Among 
improvements in harbour works, 1 may mention the double 
steain-dredger, discharging over the side, and the conveying of 
the dredged material to the open sea, at-a great saving of 
money over the previous methods pursued; the improvements 
in pile-driving, and in getting foundations for quay walls aud 
docks In deep water without coffer-dams. 
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The progress of sanitary engineering has also been great 
within the last ten years—the old cesspool system has, wé may 
say, entirely disappeared, the mistakes at first committed in 
using tile pipes of improper size have been rectified, and almost 
every town cf note has been properly and efliciently drained. 
This, together with the increase of water-closets in dwellings, 
has, in the fouling of our rivers and streams, produced an evil 
almost as great as that removed. ‘The largest drainage opera- 
tion of the last few years, and, in fact, the greatest ever executed 
as a whole, is the main drainage of London, whieh has for its 
object the efficient drainage of the low lying parts of London, 
and the purifying of the Thames by intercepting the sewage 
and carrying the refuse of the population to a distance from the 
city. ‘The works consist of lines of intercepting sewers on both 
sides of the river, with pumping-engines of 2400 . horse 
power to raise the low-level sewage to a sufficient height 
to carry it to the outfall, which is twelve or fourteen 
miles below the city. The works are capable of discharg- 
ing 400,000,000 gallons a day in time of flood, and their 
cost has been 4,100,000. These works have been quite success- 
ful in diverting the sewage and purifying the ‘Lhames as it 
passes through London; but the general question of how the 
llution of our rivers is to be arrested, and wha’ means are to 
e adopted to purify those already so foul, as some of them are, 
as to be dangerous to the public health, is the only great 
engineering question of the day which remains without a 
detinite solution, at least a solution based upon a great practical 
exampie. Many attempts have been made to extract from 
town sewage the valuable ingredients it contains, sometimes at 
great cost, and often at considerable loss; and it has been 
shown that a portable manure cannot be manufactured from 
ordinary sewage water, and that its application by hose and jet 
in small quantities over a large area of land cultivated'in the 
ordinary manner is impracticable. The immense volame of 
sewage water is one of the principal difficulties of the cage, and 
the idea of separating the offensive parts from the ordiuary, house 
drainage, and from the rain-water, by a double set of, drains 
has been proposed again and again, If our houses and 
cities had originally been constructed on this principle, it is 
possible that the water-closet refuse would have been more 
valuable than it is in its present state of dilution; but whether 
iu the majority of ourtowns a sufficient fall could have been 
given to those drains from which rain water is excluded, that 
they would keep themselves clean is a matter of great doubt. 
To carry out this system now would. iuvolve not only a double 
set of street sewers, but a double set of bouse drains, also, and 
an amount of disturbance of internal house arrangements, at a 
vast expense, which makes the proposal altogether impracticable. 
The Paris system, that of collecting the wuter-closet, refuse in 
an air-tight tank attached to eack block of houses, has been 
advocated very frequently aud with Various modifications; but 
the fact that the tanks are not air-tighty and that the:manufac- 
ture of a manure from their contents not, attended sigh pro- 
fit, make it, apart from the expenses which would be nearly as 
great as a double sysyem of sewers, as impracticable. as the 
other. We must deal with the sewage in the state of dilution 
in which we find it; and after a most lengthened inquiry it is 
now pretty generally acknowledged that, taking the cost of 
works into account, the system of irrigation practised at Edin- 
burgh, Croydon,. and elsewhere, is.the only possible solution of 
the question, . It is provable that-in,a. city. like Glasgow, there 
may be waste products from some manutactories which arc 
inimical to vegetable life. Sucii'products will very geueraly 
be hurtful to animal life also; and L think communities would 
be quite justitied in demanding that these peculiar operations 
should be performed at a distance from dense masses,f popu - 
lation, or that the refuse matters should be treated in such a 
manner as to render them innocuous before they are discharged 

into the sewers of a city. va 


Water Supply of Cities... 

The last class of works I shail mention:are those for supply- 
ing towns with water, and the last ten have given us a 
good example from each of the four sources available for this 
purpose. These are—Ist, the Loch Katrine Works, which 
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draw their supply from a lake; 2nd, the Aberdeen Works, 
which draw from a river; 3rd, the Dublin works, with their 
large artificial storage reservoir; and 4th, the Passy artesian 
well at Paris. The Loch Katrine Waterworks for the supply of 
this city have been so frequently described, and are so well 
known that I need. say little of them here. It is the largest 
work of the kind which has been constructed since the days of 
Imperial Rome. Those approaching it in extent are the New 
River Waterworks in London, which supplies about 27,000,000 
gallons a day; and the Croton aqueduct, which supplies 
New York, can deliver 35,000,000 gallons a day; but the Loch 
Katrine aqueduct could supply Glasgow with 50,000,000 
gallons a day. The extent to which the lochs embraced 
in the scheme can be drawn upon affords a storage capacity 
of 9000 million gallons, the total length of the aqueduct 
is 34 miles, and the whole works were completed in four 
years at a cost of about 900,0002 The new works for 
supplying Aberdeen with water draw their supply from the 
river Dee, at a point about twenty miles above the city. 
The water of the Dee is remarkably soft and pure even 
during floods, as the water-shed.of the river consists princi- 
pally of granite, and as the flow in the stream is sufficient 
at all times for the purposes of the works, large artificial 
storage reservoirs are not required. The principal feature 
of the new waterworks for Dublin is the large storage reservoir 
on the Vartry, at Roundwood, 24} miles from Dublin. The 
embankment, which is an earthen one, with a puddle wall in 
the centre in the usual way, is 2000 ft. long, 28 ft. wide at the 
top, 66 ft. high, and contains 320,000 cubic yards of ma- 
terials. ‘The reservoir will have a water surface of 409 acres, 
will be 60 ft. deep at the embankment, and will contain 2400 
million gallons, or 384,000,000 cubic feet. The top water level 
is 692ft. above the sea. The gathering ground is principally 
mica slate, and is the same geologically as that surrounding 
Loch Katrine. The water is to be filtered near the reservoir, 
and after passing through a tunnel 24 miles long through very 
hard rock, and for the construction of which twenty-one shafts 
had to be sunk, it is conveyed for about 174 miles by a cast- 
iron pipe, 33 in. diameter, to receiving reservoirs, capable of con- 
taining ten days’ supply at Stillorgan, 5 miles from Dublin, 
from which it is led to the town by two lines of pipes, each 27 in. 
diameter. ‘The works will supply about 12,000,000 gallons a day, 
and they have been executed ata cost of a little over 500,000 


Conclusion. 

I have endeavoured to indicate some of the many substantial 
advances that have been made by our engineers since the insti- 
tution was first founded, and to enumerate a few of the large 
undertakings which have been or are being brought to a suc- 
cessful completion; but I know that many more, and probably 
many more important subjects, will present themselves to the 
minds of members of the institution. From the comparatively 
limited extent of our coal-fields, and the certainty that coal 
will ultimately become costly to get, the economy of fuel in the 
steam engine and in the arts and manufactures will in future 
years be forced upon the attention of engineers, and a variety of 
new applications and combinations will be demanded for this 
purpose. The fact that good steel can now be produced at a 
cheap rate will also tend to modify many of our existing 
machines and tools, and the process of Bessemer, itself a great 
means of saving fuel, may yet change the dimensions of every 
iron structure. Vast railway works are still wanted in Europe, 
in India, and throughout the whole world; and as the import- 
ance of great Europe and Asiatic main trunk lines develop 
themselves, the magnitude of the undertakings and the dimen- 
sions of the works will increase, and greater skill will be cun- 
tinually called for, for the great iron horse musi yet force its way 
over both the Balkan and the Bosphorus. New problems in naval 
architecture are continually presenting themselves, both for war 
and commerce. Our rivers must be purified at whatever cost 
short of crippling the manufactures that give life and wealth 
to the country. In waterworks we seem to be upon the thres- 
hold of greater works than were ever attempted by any nation 
or at any time. London is looking to South Wales, at a dis- 
tance of 183 miles, for 220,000,000 gallons a day, at a cost of 
8,000,0002. or 10,000,000/., to supplement or supersede its 
supply from the ‘I hames ; and Liverpool to Bala Lake, in North 
Wales, a distance of 78 miles, for 60,000,000 gallons a day. 
In this country we do not experience the evils of a deficient or 
irregular rainfall, or the barrenness of a soil continu~lly parched 
by a burning sun, neither do we know the extraordinary fer- 
tility and productiveness of the soil of some countries, when 
water can be ovtained for irrigation. In Spain, in Algeria, in 
Australia, and in India irrigation works are only in tneir in- 
fancy. ‘To these and to similar questions, which are continually 
becoming more complex and more extensive, requiring increased 
knowledge and study, must the future attention of engineers 
be directed. It is through institutions sueh as this, and the 
means they afford to their membérs of becoming acquainted 
with all that is new in theory or practice, and the incentives 
they present to emulation, that the engineers of this country 
have, unaided, been hitherto able to cope with and surpass those 
of any other nation; and that this institution may fulfil the 
high objects for which it was founded, and the duties it has to 
perform to the engineers of Scotland, we must be careful that 
it advances with the requirements of the age, and see that no 
obstacles are presented to its embracing engineering students of 
all classes, and purticularly those young men to whom the 
country looks forward to perpetuate its good name for mechanics 
and engineering, and to support its place among the empires of 
the world, a 





Borer Expiosion yEAR Braprorp.—On Wednesday 
morning last, a boiler explosion, which occasioned the death of 
two men, occurred at the Trees farm, in the occupation of Mr. 
Thomas Ambler, at Manningham, near Bradford. The engine 
and boiler, of 4 horse power, were able, and were used to 
work a thrashing-machine. They had been used every season 
since 1860, and several times during the present season. Prior 
. being — on bees last, they were examined by an 

ngineer and mechanic, and pronounce i 
pr cm 5 P to bein perfect and 





NOTES FROM THE NORTH. 
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Clyde Shipbuilding for October,—The condition of this local 
trade, both present and prospective, is undoubtedly more hopeful 
than it has been for some months. In some cases the onmeres 
are cleared out of work, in others the yards are full; but, of 
course, the latter are rare exceptions. Qn the first of this 
month there were on the stocks, from Glasgow down to 
Greenock, about sixty vessels in the thirty building yards, thus 
giving an average of two to each. The number and tonnage of 
vessels launched on the Clyde during the month and ten months 
ending 31st October, as contrasted with the corresponding 
periods during the two preceding years, show a great falling off 
in point of numbers. MS to tonnage, this year has been fully 
equal to last, but it is about 30,000 tons less than during the 
ten months of 1865, and fully 51,000 tons less than during the 
ten months of 1864. The following are the numbers and ton- 


nage: 

Vessels. Tons. 

Month ending 31st Oct., 1867 13 10,000 

“a 3 1866 19 10,900 

ns s 1865 25°... 13,650 

Ten months ,, 1867 ... 155 ... 98,600 

” 9 1866 ... 182 .. 97,750 

” ” 1865 ... 218 ... 127,200 


The following vessels were launched during the past morth: 
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Other Shipbuilding News.—Messrs. Caird and Co., Greenock, 
have just concluded a contract to build a large screw steamer 
for the Hamburg and American Steamship Company, similar 
in every respect to the large vessel at present in a state of 
forwardness in their yard. 

Messrs. Robertson and Co., shipbuilders, Cartsdyke, Greenock, 
have just completed a contract to build a fine saloon paddle 
steamer for Rio Grande do Sul. She is to the order of John G. 
Kincaid, Esq., late of Greenock, who has had a number of steam 
vessels built in this country for South America. The new vessel 
will be built under the superintendence of Captain’ Kincade, 
Corriebenk, and will be propelled by a pair of oscillating engines, 
and fitted up for passenger and cargo accommodation, and 
generally somewhat similar to the Cuyaba, which was built by 
this firm, and despatched last month.’ Messrs. Robertson are 
in treaty for the building of several other large vessels, so that 


this firm is likely to have a busy winter. 
There was launched, last week, by the London and Glasgow 





Engineering and Iron Shipbuilding Company (Limited), the 
Nyanza, an iron screw-steamer, built to the order of Messrs. J. 
A. Dunkerly and Co., of Hull, of the following dimensions, viz., 
260 ft. by 83 ft. by 25 ft. to spar deck. ‘The vessel is to be 
fitted by her builders with direct-acting engines of 150 horse 
power, combining all the most modern improvements, both in 
ship and machinery. 

The Diamond, a small iron screw steamer of about 100 tons, 
was launched from the building-yard of Messrs. J. and R. Swan, 
Kelvindock, on Thursday last. The Diamond is intended for the 
coasting trade. 

The Dacca, a fine steamer, recently lauuched by Messrs. 
A.and J. Inglis, Glasgow, for the British India Steam Naviga- . 
tion Compaay, went down the river on her official trial trip on 
Thursday last. The vessel, loaded with coals and cargo for 
the passage to Calcutta, drawing 19 ft. aft and 17 ft. 4 in. 
forward, attained a speed of 12 knots per hour, on the measured 
distance between the Cloch and Cumbraes. The princi 
dimensions of the Dacca are 276 ft. by 34 ft. by 19 ft., with 
accommodation on the main deck for 120 first-class passengers. 
The vessel is fitted with a pair of direct-acting surface-con- 
densing engines of 300 horse power nominal, embracing all the 
latest improvements for economising fuel. The Dacca will be 
commanded by Captain Day. 

The Glasgow Pig Iron Market.—Since my last report prices 
have undergone some little change in a downward direction. 
The nominal price on Friday last was 55s. 3d. cash, but the 
latest quotation, that of this afternoon, is from 54s. 9d. to 55s, 
The stock in Messrs. Connal and Company’s yard is 210,435 
tons, with warrants circulating for 196,500 tons, and in canal 
yard 16,989 tons, with warrants for 14,800 tons. The pig iron 
shipments from all Scotch ports for the week ending 2ad October, 
1867, were: 








tons, 

This year ove ove eee 9,278 
Last year ove ose ese 14,372 
Decrease eee ove 5,094 

Total since 25th December 1866 .. 536,855 
For corresponding period in 1865-66 508,502 
Increase eee 27,853 


Glasgow Customs’ Revenue.—The customs’ revenue of the 
port of Glasgow for the past month shows a remarkable increase 
over the corresponding month of previous years, and is the 
highest sum drawn in one month, and within 13,7002 of the 
revenue of Greenock, which two years ago yielded about a half 
more than Glasgow. The following are the sums: 

Month ending 30:h Oct., 1867 £124 242 
: ‘a 186 93,443 
4 - 1865... 73,264 
being an increase of 30,8002 over October, 1866, and 51,0002. 
over October, 1865. 

The revenue from river dues is also increasing with great 
rapidity, notwithstanding the extraordinary dulness of the period 
through which we are passing. In October, 1866, the harbour 
revenue was 10,4972. 3s. 5d., and in October, 1867, it has risen 
to 12,1112. 0s. 5d., giving an increase on the month of 
16184 17s., or a total increase of 4800/ for the four months 
since 30th June, 1867. 

Greenock Customs’ Revenue.—The revenue of the port of 
Greenock for the month and ten months ending October 31, as 
compared with corresponding periods in two preceding years, are 
as follows: 

£ sd 
137,916 14 10 


Month ended 31st Oct., 1867 
1866 


BS . . =-112,674 14 8 
~ » 1865 4. 120,250 1 8 
Ten months * 1867... 1,239,563 0 0 
m » 1866 ... 1,176,765 0 0 
« » 1865 ... 1,047,639 0 0 


The New Hutchesontown Bridge.—A final decision has now 
been come to by the Bridge Trustees regarding the new Hutche- 
sontown Bridge. ‘The estimates were generally so very much 
above the Parliamentary estimate, that the engineers, Messrs. 
Bell and Miller, were instructed to reduce the cost as nearly as 
possible to that estimate, The modifications that have been 
suggested by them are such that the lowest tender, which was 
formerly 54,000/., has been reduced to 48,9002 Even this ex- 
ceeds the Parliamentary estimate. The abutments will be 
raised on cylinders, not on piles, as some of the economical 
members of the trust suggested; but the engineers have con- 
sented to reduce the number of cylinders from sixteen to 
twelve, believing that the stability of the bridge will be in no 
way affected by the change in the plans, In order to effect a 
further saving, it was suggested that freestone should be used 
instead of granite; but granite ultimately carried the day. The 
bridge proper will be of iron, and will be a very handsome 
structure. Messrs. Kanna, Donald, and Wilson, engineers, 
Abbey Works, Paisley, have obtained the contract. This is the 
largest contract of the kiud ever undertaken in Paisley. 








THE PACIFIC RAILWAY. 


A CORRESPONDENT of a New York paper gives the follow- 
ing account of the construction of the Pacitic Railway across the 
vast plains of Western America—a line which will open railway 
communication between New York on the Atlantic and Sacra- 
mento on the Pacific (or rather on a bay opening from it), a 
distance of 3400 miles. 

The Union Pacific kas already completed nearly five hundred 
miles west, commencing at Omaha, and the Central Pacific is 
in running order more than a hundred miles east of Sacramento. 
‘They will unite somewhere about Salt Lake City. 

The work of track-laying is divided into three parts—the tie- 
laying, sleeper-laying, the track-luying proper, and the bolting 
and spiking. 

First come the engineers, who fix the line of the ties (sleepers), 
determining where they are to go; next a set of skilful workmen, 
who put down a few ties at the proper level, enough to deter- 
mine the position of the rest of the ties, and finally the great 
body of the layers, who fix the remaining ties on the level of 
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those already down—workmen follow, throwing in dirt and 
ramming it down, and all is then ready for the track-layers. 
These are a gang of ten stalwart fellows, in whose work is the 

eat attraction. Taking an open truck of a car, they run it 

ck to where the rails were dumped off of the supply train, 
and load it with rails and the proper number of joints and 
spikes. A couple of horses are then hitched to the car, and 
haul it to the end of the track, when they are unhitched, and 
sent back for another load, leaving in their place a small but 
intelligent horse that performs his work with great steadiness 
and zeal. 

The truck being at the end of the track, and the wheels 
blocked, at a word from the foreman five men on each side seize 
a rail and pull it out over the front of the car to its full length. 
“ Down,” sings out the foreman, and down come two rails into 
their proper places om the ties. In an instant the man at the 
farther end bas applied a measure and adjusted the width, the 
man next the car has whipped out the blocks, the little horse 
knows that now it is his turn, and strains and pulls, and the 
car runs over 9 yards more of the Union Pacific Railroad. 
“Whoa up!” the horse stops, the wheels are blocked, again two 
more rails are seized, ‘‘ Down,” cries the forman again, and 
down come 9 yards more. It is very exciting to watch this 
work, but you can’t keep still. Every fifteen seconds the voice 
of the foreman rings out sonorous “ Down,” and every fifteen 
seconds another set of rails respond with heavy clang. Ov- 
casionally a rail comes out that is not perfectly straight. In 
this case, instead of putting it down, one end is rested on the 
truck, all the men steady it, and a — Hercules, seizing a 
tremendous sledge-hammer, deals it such blows as soon reduce 
it to its normal line. 

Nine yards in fifteen seconds! Great Heavens! what a pace! 
This is thirty-six yards a minute; nearly a mile and a quarter 
an hour. At this rate counting ten hours a day for work, and 
estimating the distance to Sacramento at one thousand six hun- 
dred miles, the work would be done in a little more than four 
mouths. But follow the truck along, and you will see why it 
is that this pace is not kept up, and why two miles a day is 
about an average of the work. A truck carries thirty rails. 1t 
exhausts its load, then, after dropping fifteen sets of rails, and 
must go back for another. This is what takes time, for the 
rails are beavy and slow to be loaded, and the truck must be run 
back to the point where they were unloaded from the supply- 
train. As the truck advances, this point recedes, and the truck 
must be run further and further back each time until a new toad 
can be dumped off nearer. 

This and many other difficulties reduce the track laying to an 
average of about two miles aday. In September, owing to the 
want of bolts and spikes, only ten miles of track were laid. The 
most constant forethought and the greatest energy are necessary 
to a always ready rails enough, and bolts enough, and spikes 
enough, and the thousand and one articles, the want of any one 
of which would stop the work. And indeed, considering that 
the iron comes from all over the country, much of it from New 
England, that the ties are brought from wherever they can be 
got, many from Michigan, Minnesota, and Wisconsin, that 
everything must be transported by a single line of track to 
Council Bluffs, thence across the uncertain Missouri river in 
boats, and again five hundred miles to their destination, and 
that the daily consumption of rails alone for two miles’ progress 
is two hundred tons, and of ties five thousand two wed nme 
eighty, and of everything else in proportion—considering all this 
the wonder is not that the progress is not greater, bu‘ that it is 
as great as it is. 

The track laying only leaves the rails in their places, resting 
there by their own weight. Close behind the truck from which 
the rails are laid come two men, who place at each jointing of 
the rail a clamp, and at each sleeper two spikes. These clamps, 
called the fish clamps, consist /of two pieces of strap iron, which 
are placed lengthwise of the rail and in the hollow of it, and 
are bolted together by bolts passing through them and both 
rails. The rails are thus securely fastened together, and form 
one continuous piece of iron. Close behind the clampers come 
the spikers, who put in enough spikes to hold the rails in their 
proper position until the main body of spikers come up, when 
the exact width of the rails is fixed, the sleepers finally settled, 
and the last spikes driven home—and the work is done. This 
is the main work, but a dozen branches of it are going on all at 
the same time. Fifty mule teams are constantly hauling up 
sleepers, water-carts are making constant trips to supply the 
whole establishment with water. Bridge men, three or four 
miles ahead, must permit no delay from bridges, aud the tele- 
graph must be the jidus Achates of the railroad. Every twenty 
miles a water tank is to be constructed, and wood, wherever it 
can be got, must be cut up and havled for the engines. 

The Rocky Mountains are now in sight. Thirty miles further 
and Cheyenne will be reached, and it is hoped the Black ills this 
fall. ‘The winter will then set in so as to prevent further work 
this year. Butnext year, when spring opens, it will again go 
on, and with renewed energy. General Dodge, the chief engi- 
neer of the road, who has just returned from a six months’ ex- 
ploration of the mountains, reports finding an easier grade and 
an abundance of excellent bes 


AMERICAN DOVETAILING MACHINE. 

Onx of the last additions to the Paris Exhibition, which is now 

a thing of the past, was a very ingenious ¢ ovetailing machine in 
the Ameri¢an department. The machine was mounted on a 
neat rectangular frame, carried on four cast-iron standards, 
having at its further extremity brackets carrying the main or 
driving shaft, and the dises which carry the helical saws, and 
on its front side guides fur the movable table which carries the 
piece of wood to be dovetuiled. This table is moved longi- 
tudinally by means of a screw about 1 in. pitch, having one of 
its sides conical to increase the bearing, working into a segment 
of a nut on the underside of the table. By means of a handle 
conveniently placed at the side of the table, this segmental nut 
can be thrown in and out of gear; but, in addition, there is a 
screw with about ,4 in. pitch, working in the under part of the 
table, and giving every facility for the accurate adjustment of the 
iece of wood to be operated upon after the segmental nut has 
en put in gear with the main screw. The motion for the 
screw is derived from the main shaft by means of a pinion 





driving a wheel loose on its axis, and so arranged as to commu- 
nicate the necessary speed toa pinion on the screw-shaft. The 
main shaft has on it a fast and loose palley, the pinion above 
mentioned, and a bevil-wheel driving another loose on its spindle, 
thereby communicating motion to a bevil-wheel on the outside 
of one of the discs er gy the saws. There are two discs 
mounted on axes inclined to each other, as well as to the main 
driving-shaft, and revolving at the same s the one being 
inclined to the right and the other to the left, the motion being 
transmitted from the first to the second disc by means of bevil- 
wheels cast on their inner surfaces. Each disc has on its outer 
circumference a spiral groove making one complete turn, into 
which is fitted a saw composed of segments, so arranged as in 
one complete revolution to give both the longitudinal and trans- 
verse cut necessary to finish a dovetail, one half being made by 
one disc and the other half by the other. The leading portion 
of the saw is composed of segments similar to those that could 
be cut from an ordinary fine pitched circular saw, whilst to pro- 
duce the transverse cut after the longitudinal one is finished, 
the segments assume the form shown in the accompanying en- 
gravings, from an inspection of which the arrangement will be 
readily understood. 
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These segments are held in their place by means 0 cast-iron 
cheek plates, held on by set screws with square heads, and in 
about one minute the attendant on the machine could change 
all the segments and replace them by others having a finer or 
coarser pitch of teeth, if desired. To prevent the saws from 
splintering the wood on its under side, a longitudinal shallow 
cut is made by a knife-edge at the bottom of the dovetail 
before the helical saws operate on the wood; this is a most 
important point, and without it good work cannot be produced. 
At the back of the machine a small horizontal shaft carries two 
pinions, which gear into quadrantal wheels fixed on the main 
spindle, which cause the bearings of the discs to revolve, and so, 
consequently, the discs with their saws revolve through a qua- 
drant, giving the facility for cutting the counterpart to the dove- 
tail. An arrangement is also provided for raising the table so 
that the dovetailing can be done on the bevil, if desired. The 
attendant all day long was besieged by crowds anxious to see this 
machine at work, and certainly he showed great patience in 
altering his machine to convince the sceptical of its wonderful 
scope and om The machine is patented by Mr. Arm- 
strong, of New York, and already the English patent has been 
sold to Messrs. Robinson and Son, of Rochdale, near Man- 
chester, the; French one to Messrs. Martin, Son and Co., of 
Rouen, and the German one to Messrs. Richard Hartmann 
and Co., of Chemnitz, Saxony. The machine was introduced 
into Europe, and the sale of the English and Continental patents 
effected, by the European Inventors’ Agency and Exchange 
Company. 


THE LONDON WATER SUPPLY. 
To THe Eprror or ENGINEERING 

Sir,—This question, which has occupied local attention 
almost uninterruptedly during the last fifteen years, and 
which keeps turning up ever and anon in as unwelcome a manner 
as a tax-gatherer or a doctor’s bill, is again before the public in 
the shape of a correspondence between the East London Water- 
works Company and the Board of Trade, both on the subject of 
quantitative and qualitative supply, arising out of an inquiry oc- 
casioned by a memorial to that from some of the con- 
sumers of the company’s water. This correspondence has elicited 
from your potent contemporary, 7'he Times, one of those articles 
which, as dealing with technical subjects, are none the less in- 
teresting because they are not exhaustive, or none the less use- 
ful because they do not remove the evil on which they discourse. 

It seems to be admitted by that company that there has been 
a deficiency of supply on various occasions, but while expressing 
a desire to supply the wants of their customers “ they decline 
to be constituted into a water police.” They also admit that on 
some rare occasions they have drawn limited quantities of un- 
filtered water from open ponds into which sewage matter bad been 
known to percolate; but Captain Tyler, the Board of Trade 
surveyor, is able to report that the company have done all that 
could be expected of them to prevent sewage from the river Lea 
soaking through into their reservoirs. 

It is well known, however, that this company draw their 
supplies of water chiefly from the river Lea, and as it is also 
stated that the course of the river above their works is beyond 











their direct control, I doubt whether the consumers of the com- 
pany’s water will be able to share in the satisfaction which Cap- 
tain Tyler may have felt in being able to report as above quoted. 

To the question of the prevalence of cholera in the district 
supplied by that company, which has crept into that corre- 
spondence, [ attach less importance (as affecting this water ques- 
tion) than the memorialists to the Board of Trade seem to have 
done ; for not only does that district lie very low and is badly 
drained, but its population is decidedly the poorest of the whole 
metropolitan community, its dwelling-houses of indifferent con- 
struction, badly ventilated, and — overcrowded. Here, 
therefore, are elements sufficient tor the development of choleraic 
disease without attributing it wholesale to the quality of the 
water or to the want of it. 

The question which the article in the Times has suggested to 
my mind, however, is, whether the east end is really any worse 
off in the matter of water than the west, which draws its sup- 
plies from the Thames, and the following extract from the report 
of the River Commissioners [ think will show that there is 
ample reason for entertaining that question. _I there read that, 

“Oxford, Windsor, Reading, Kingston, Richmond, and other 

laces contribute the steady daily flow of the sewage of a popu- 
fation of 180,000. persons to the contents of the river above the 

umping-stations of the metropolitan water supply. Mr. Clark, of 
Readia , tells us that he has seen as many as fifteen or twenty 
dead dogs, cats, pigs, and sheep, besides filth from the 
manufactories, from the hospital, and from the jail, coming into 
the water supply from the Kennet; that from just above Reading 
to where this tributary enters the Thames, it is in a deplorably 
filthy state, and that the bottom of this part of the stream is so 
saturated with gas-tar that a fishing line becomes coated with 
it, and a cane thrust to the bottom would get an inch or two ot 
gas-tar and mud. The Cherwell and the Isis are contaminating 
the Thames to an enormous extent. In fact, but for the pecu- 
liar propensity of water to deposit its mechanical pollutions in 
its course, and thus to run itself clear even when lining its bed 
with a pestiferous mud that is offensive if stirred up, the water 
of the Thames where pumped up for the supply of the metro- 
polis, would be as offensive as that which was daily to be seen 
between the bridges before the opening of the new metropolitan 
drainage.” 

1 doubt whether a worse picture than this could be drawn ot 
the state of the water of the river Lea; and as there is every 
reason to believe that the companies drawing from the Thames 
are equally unwilling to be constituted a water police with that 
drawing from the Lea, it seems not only reasonable to express a 
wish, but if is quite imperative that a body of this description 
should be constituted, as has been done already for the execution 
ot other public works of like importance—I refer, namely, to the 
Metropolitan Board of Works. ; 

This question of the metropolitan water supply, however, has 
long since been taken out of the exclusive hands of the ordi- 
nary journalist, and has been seriously dealt with by some of 
the most eminent professional men of the day. Singularly 
enough, the Times, in its concluding paragraph, throws out a 
number of hints, each of which has received separate considera- 
tion. 

Some of the schemes that have been advocated, it is true, 
appear rather chimerical by reason of their magnitude. Such, 
for instance, is the one propounded by Messrs. Hemans and 
Hassard, who wish to supply not only London, but also some ot 
the large towns, which could be conveniently reached along the 
line of their proposed aqueduct, as though the supply of London 
was not a problem of sufficient magnitude of itself, and others 
leave the question of purity of supply entirely entangled in the 
cobwebs of hypothesis ; as, for instance, the scheme of Mr. Tel- 
ford Macneil, who proposes to take the waters of the Thames, 
such as they are at Teddington Weir, and spread them over the 
Bagshot sands in Surrey, there to undergo a system of naturai 
filtration, trusting to Providence that His natural filter shall 
remain efficient for ever without renewal. 

Two of these schemes, however, are well deserving of fair con- 
sideration, namely, the one propounded by Mr. Remington, pro- 
posing to fetch the water in Derbyshire from the sources of the 

river Dove. The general cutlines of this sck were published, 
and very favourably commented on by you, some months ago. 
The other scheme is the one advocated by Mr. Bateman, who 
pro poses to supply the metropolis with water from the sources 
of the Severn, in North Wales. 

The independent position which this gentleman has made for 
himself ie his voice in this matter deserving of special 
attention, while his great experience in this particular branch of 
engineering renders him especially qualified to grapple with this 
question. The pamphlet, which he published two years ago, 
shows that he has thoroughly studied it, not only in its techui- 
cal, but also in its financial bearings; and the great success of 
the Glasgow Waterworks carried out by him cannot fail to com- 
mand confidence. , 

I would, however, not be understood to advocate the scheme 
of any particular individual, but, through your columns, to call 
the attention of the influential portion of your readers to this 
important subject. 


October 31st, 1867. 





I remain yours very truly, 
. . J. BircKEL. 








Fatmoutn Docks.—A special meeting of the Falmouth 
Docks Company was held a few days ago to consider the advis- 
ability of banding over the concern to the Public Works Loan 
Commissioners, in consequence of the inability of the directors 
to find money for carrying out the undertaking. After con- 
siderable discussion, it was resolved, by a large majority, that 
the course adopted by the directors in asking the Public Works 
Loan Commissioners to take possession of the undertaking and 
to make advances during their possession for the repair, security, 
and completion of the works was the best for the interest of all 
parties concerned, and was approved by the =e he 
works had for some time been in a critical condition from the 
damage sustained during the last winter, and no further funds 
could be raised. 

Sevitte, Xeres, aNp Capiz Ratway.—As_ wooden 
sleepers are found to wear out very rapidly upon this line, the 
directors appear inclined to employ iron ones after the example 
of the Madrid, Saragossa, and Alicante Company. The rails 
which are worn out are being replaced by heavier ones. 
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MACHINE FOR PLANING THE COUPLING-RODS OF LOCOMOTIVE ENGINES, &c. 


DESIGNED BY MR. STEPHEN ALLEY, ENGINEER, GLASGOW. 
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We, last week, illustrated some machine tools, designed by 
Mr. Stephen Alley, of the firm of Messrs. Neilson Brothers, 
of Glasgow, for finishing the details of locomotive engines, 
and we now give engravings of another of these tools, to- 
gether with a kind of gauge applicable to lathes or other 
machines. In the annexed engravings, Figs. 1, 2, and 3 re- 
mein a machine for planing the ends of locomotive coup- 

g or connecting rods, and Ties. 4 and 5 the gauge above 
referred to. 

The machine shown by Figs. 1, 2, and 3 is in many re- 
spects like an ordinary planing-machine, but it is furnished 
with two tool-heads, H H, one or both of these, being ad- 
justable. The cutting tools, T, of the two heads face opposite 
— those on one head operating on one end of the coupling- 

, C, when the table, 26, moves in one direction, and those 
on the other head acting on the opposite ends of the rods 
during the return traverse. It will be seen from the figures 
that several rods may be planed simultaneously. The tra- 
versing, feeding, and reversing motions are arranged very 
much as in ordinary machines, but the length of traverse 
provided for is much shorter. 

The gauge represented in Figs. 4and 5 is shown as applied 
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to an ordinary lathe. The gauge itself, 31, consists of a steel 
disc, in the circumference of which are formed indentations 
of various sizes. The disc is carried by the centre pin, 32, 
this pin being supported on the link, 33, which vibrates on 
studs carried by the slide, 34, and the gauge can thus be 
readily brought to bear upon any article, 35, which may be 
in the lathe. This arrangement of gauge is convenient in 
many respects, and being attached to the arm or link, 33, it 
is always at hand when wanted. It is, of course, capable of 
being applied to various other machines besides lathes. 








THE SUEZ CANAL. 

_Mr. Danrex A. Lanes, the English representative and 
director of the Suez Canal Company, has addressed to the Times 
oe following letter on the present state of the canal works, 

e€ says: 

‘In a recent article in the Times on the subject of the Suez 
Canal, you were good enough to express the opinion, ‘that the 
Suez Canal may be finished is what we all wish, but what few, 
if any, of us can even now confidently assert.’ 

“J, therefore, beg to submit to your readers a brief but 
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authenticated statement of the work actually performed, what 
still remains to do, and the time required for its completion, so 
as to admit the passage of the largest ships from sea to sea. 

“ By the last official reports from Egypt, there remained on 
the 30th of September last, in round numbers, 44,000,000 cubic 
metres of earthwork to be done. During the month of Septem- 
ber, 1,342,000 cubic metres have been excavated, the highest 
figure as yet obtained, and this work has been performed with 
only forty-three dredging-machines, thus leaving, at the same 
rate, on the 1st of January next, 40,000,000 cubic metres for 
excavation, the original total required to be removed being 
74,000,000 cubic metres. 

“ Now, when the full complement of seventy-eight dredging- 
machines now being fitted up on the spot is in working order, it 
may readily be calculated that the returns will show a result of 
at least two millions of cubic metres per month, which, in other 
words, means that the time required for completing the entire 
earthworks of the Suez Canal will not exceed twenty months 
from the present time. 

“ The construction of the jetties at Port Said is being pushed 
forward wiih similar rapidity. 

“The manufacture of blocks on the spot during the month 
of September amounted to 9472 cubic metres, which, together 
with those already made, gives a total of 164,031 cubic metres, 
leaving 85,969 tobe manufactured, considering that the total 
originally required for the completion of both the jetties was 
250,000 cubic metres, 

‘* The entire quantity already sunk in the sea at the end of 
September amounted to 142,776 cubic metres; remained to be 
immersed, 107,224 cubic metres: total, 250,000 cubic metres 
for both jetties. 

“ Now, the fact should not be overlooked that the construc- 

tion of the jetties is progressing even more satisfactorily than 
we anticipated. According to agreement, the contractor was 
bound to sink 6000 cubic metres per month, and during the last 
month 7255 cubic metres were immersed, thus exceeding by 
1255 cubic metres the quantity required according to contract 
with the company. These returns will go on increasing instead 
of diminishing; but, taking even 6000 cubic metres per month, 
it will be seen that both the jetties will be completed in eighteen 
months from the — time. It may not be out of place 
to poe that these so-called blocks weigh about 20 tons 
each. 
“ Having said thus much on the subject of the ye or of 
the Suez Canal works, I trust I may be permitted to add that 
the time is near at hand when these gigantic works will be com- 
pleted for the benefit of all nations, and to express a hope that 
your sympathy for our great work will grow in proportion to our 
success.” 














446 


ENGINEERING. 





[Nov. 8, 1867. 








THE GOVAN IRONWORKS, GLASGOW. 


Tats establishment is one of the oldest and most 
generally known ironworks in Scotland. It is his- 
torically connected with the hot blast, the water 
tuyere, the Condie steam-hammer, and the earliest 
stages of the Bessemer process, and in its present 
condition it is rather a specimen of the standard 
character of the past ee ong example of modern _ 
progress ractice in the manufacture of pigs an 
of malleable - The works are laid out ds large 
scale. They comprise a row of six furnaces, of which, 
however, only five are complete at the present time, 
and only two are kept in blast. To these are added 
three coke refineries, for making refined metal for 
puddling. The forges and rolling-mills, which form a 
separate enclosure, contain about forty puddling-fur- 
naces with their accessory steam-hammers and mills, 
a very extensive arrangement of bar-mills for mer- 
chant iron of different sections, and a large plate-mill 
for boiler and ship plates. The Govan Ironworks 
are connected by railway with the collieries belonging 
to Mr. Dixon, and with the Calder Ironworks, which 
latter furnish a very considerable quantity of refined 
metal to the Govan Ironworks for the supply of their 
puddling-furnaces. 

The blast furnaces are about 60 ft. high, open 
topped, and working with hot blast. The stoves are 
arranged below the ground level at the sides of each 
furnace, so as not to interfere with the accessibility of 
the latter from all sides. The stoves are of the pistol- 
pipe form, and are fired with coal slack, about 7 cwt. 
of coal slack being required per ton of iron made. 
The make of each furnace is from 12 tons to 15 tons 
of pig iron at one cast, the furnaces being tapped every 
twelve hours. The iron produced is mostly grey, the 
iron required for puddling being by preference passed 
through a preparatory refining process, in which the 
graphitic carbon is removed from it. The ores em- 

loyedform a mixture of avery heterogeneous character. 

he or ag quantities are Scotch blackbands and 
claybands, both calcined and charged in about equal 
proportions. ‘To these are added about 20 per cent. 
of red hematite ores, and a mixture of Irish and 
Scotch limestones, the hematite and limestone being 
charged in the raw state, without being previously 
burnt or calcined. The coal is used raw, as in most 
other Scotch ironworks, and the charges are made up 
in loads of 15 ewt. of ore and limestone for every load 
of 10cwt. of coal. Taking the metallic contents of 
the ore in this mixture, the consumption of coal in the 
furnace may be estimated at about 50 ewt. of coal per 
ton of iron made, which is very near the average of 
resent Scotch practice in making grey iron. The 
Piast is supplied at a pressure of 23 1b. by a very fine 
blowing-engine of a somewhat unusual » AaB The 
engine has two blowing cylinders of equal diameters, 
but unequal lengths of stroke, placed behind each 
other on the same side of the rocking beam, one piston- 
rod being attached to the end and the other at half the 
radius of the beam. At the opposite side, the steam 
cylinder stands at full radius, and midway between it 
and the main centre is the crank and fly-wheel, worked 
by a connecting-rod attached to the beam. The blowing- 
engine is supplied with steam by seven double-flued 
Cornish boilers, fired with coal slack and placed below 
the ground level close to the engine-house. The 
hoist consists of a pitched chain running over 
drums of polygonal form, and the wagons containing 
the charges are attached to pairs of projecting pins 

laced at equal distances upon the chain. The re- 
Besrien consist of rectangular hearths each carrying a 
cylindrical open funnel, and provided with the usual 
inclined tuyeres, cooled by a current of water. The 
charge of grey iron for each refinery is 24 cwt., and 
six or seven charges are made per day. The refined 
iron is run out upon a rectangular bed, and cooled by 
water. The fuel employed for this purpose is coke of 
ordinary quality. The puddling-furnaces are charged 
with refined metal and grey iron mixed in different 
proportions, according to the — of wrought 
iron required. The time of puddling is shortened by 
a greater percentage of refined metal, and is usually 
1} hours for each charge of 4cwt. This gives a pro- 
duction of 28 ewt., or seven heats per day of 10 hours 
in each furnace. The practice of weighing the iron 
with “long” and “short” weight, to allow for waste 
in puddling, which originated in Staffordshire, is still 
in use at these works. The pig iron is weighed at 
the rate of 1201b. to the “hundredweight,” and the 
mill bar hundredweight has only 112 Ib. It is considered 
that an ave good hand will pr wos full weight of 

uddled iron from a mixture of refined ore and pig 
iron in equal quantities, and this would correspond to 
a waste of 7 per cent. only, and from pure refined 





metal a skilful puddler can obtain a still more econo 
mical result. tt is obvious, however, that the grey 
iron, and pay the contents of silicium in the 
latter, will play a very important part in these figures, 
and that the puddlers are, therefore, extremely atten- 
tive, and even prejudiced, as far as brands of iron are 
concerned. The fuel used for puddling is large coal, 
as usual, but we understand that a Siemens gas fur- 
nace has been recently put down in these works for 
the purpose of experiment. The steam-hammers are 
mostly made on Condie’s patent plan, but they are of 
moderate sizes, their only use being for shingling 
puddle blooms. The rolling-mill engines are all 
vertical-beam engines, somewhat similar in their gene- 
ral appearance to those we illustrated in our previous 
volumes, in our descriptions of the Barrow Steel 
Works. The engines carry their fly-wheels on the 
second shaft, which runs at a higher speed than the 
erank-shaft of the engine proper, and this second shaft 
is geared to the mill, an arrangement which is with 
advantage discarded in more modern rolling-mills. In 
fact, unless there are several mills running at different 
speeds attached to the same steam-engine, all gearing 
ean be dispensed with, and direct action of the engine 
upon the rolls is the most suitable system. There 
have been rolling-mills of this kind at work in England 
and on the Continent for a long time past, and they 
are very economical in first cost, in repairs, and in 
steam power. The bar-mills are all working with single 

airs of rolls running in one direction, and the work 
is lifted over the top roll for returning, the plate-mill 
only being arranged with a reversing movement, which, 
for rolling large plates, is almost indispensable. 








ALKALINE WORKS. 

THERE is not much engineering involved in the diffe- 
rent processes by which salt is gradually converted into 
soda, giving rise during the process to a considerable 
number of accessory products, such as soda-ash, 
bleaching-powder, and all the other substances which 
form the trade of a modern alkaline works. Still the 
wants and necessities of such chemical works have 
occasioned the execution of some of the most remark- 
able engineering feats in the shape of colossal chimneys, 
structures which in regard to height are equalled only 
by some very few of the most celebrated wonders of 
architecture existing. These chimneys were originally 
constructed with a view of carrying certain gaseous 
products, which could not be utilised in the works, up 
to a sufficient height into the atmosphere to prevent 
their immediate return to the surface of the ground in 
that state of concentration in which they would form 
a nuisance for the neighbourhood of the works. 
Chemical science in its progress has taught manufac- 
turers step by step to use up many of the gases which 
they used to send up through these chimneys, and to 
convert them into marketable articles, either directly 
or indirectly by applying them to the production of 
other chemicals. Ihe advantages of a large and 
powerful chimney have, however, proved sufficiently 
great in every respect to make these costly structures 
even now objects of high utility and value to a 
chemical works, and of a certain pride to their pro- 
prietors. In most other respects, however, a visit to 
a large chemical works in this country will, as a rule, 
convince an engineer that the interchange of ideas and 
the mutual assistance of engineering and chemical 
science have not been carried so far as might or ought to 
have been the case. Chemists in this country have very 
frequently made a reproach to the engineering pro- 
fession that chemical science has been too much neg- 
lected by engineers, and while we fully endorse such 
a statement, it offers a very poor consolation to 
return it by saying that manufacturing chemists as 
a rule do not give sufficient attention to engineer- 
ing science and practice. The structures in a 
chemical works do not always allow of the same 
elegance of design and quality of work and ma- 
terials as are used under other circumstances, because 
the escape of gases, acids, and other chemicals acting 
violently upon many substances, and particularly upon 
metals—an escape which, in practice, can never be 
entirely avoided—prevents the possibility of applying 
the most usual modes of construction. This palpable 
reason has driven manufacturing chemists to the ap- 
plication of wooden structures, occasionally of great 
intricacy and want of durability, and, almost in all 
cases, defective in accommodation and in ventilation. 
Mechanical arrangements for transporting materials in 
the interior of the works are also much neglected, and 
hand-labour of the rudest kind, still dearly paid on ac- 
count of the unpleasant and unhealthy nature of the oc- 
cupation, is resorted to. The workmen, for instance, who 
are employed in the manufacture of bleacbing-powder 





suffer from the constant inhalation of chlorine gas, 
which escapes at every leak of the apparatus. ‘This 
chlorine gas is made by exposing the Seon oxide of 
manganese to the action of hydrochloric acid at an 
elevated temperature and in a closed vessel or still. 
The gas is then passed through pottery pipes over a 
quantity of slack lime, and in this operation a certain 
amount of leakage, which is considered unavoidable, 
causes the chlorine gas to escape into the still-house. 
Each workman is furnished with a quantity of wet 
flannel, which protects his respiratory organs to a cer- 
tain extent, but not further than to make him lose the 
sense of smell after a short employment, besides creat- 
ing a certain kind of cough and considerably shorten- 
ing the average duration of life. Men not accustomed 
to the inhalation of this gas are entirely incapable of 
doing this class of work, although it requires no par- 
ticular skill ; and the wages of men who can keep to 
this employment are therefore as high as those of 
skilled men in other branches. ‘The ventilation 
in these  still-houses or buildings which con- 
tain the chlorine stills is, moreover, most imper- 
fectly managed, even in some of the largest 
soda works in this country. The experience and 
teachings of General Morin about ventilation by a 
downward current seem to press themselves irresistibly 
upon the mind of every one who considers that chlorine 
is a very heavy gas, that the height of the stills, and 
particularly the position of many openings which are 
most likely to leak, are near the floor-level, and that 
the ascent of the gases through the whole height of 
the house should be prevented by all possible means, 
With the enormous chimneys at the disposal of every 
one of these establishments, artificial ventilation would 
appear to be a matter of comparatively small expense, 
and one dictated by humanity, if not by prudence. 
There are some other operations where the escape of 
noxious gases, although not quite as constant, is still 
extremely unpleasant during certain operations, such 
as removal of the products from the furnaces, &c., and 
in all these places a very wide field is open for im- 
provements in the engineering arrangements of soda 
works as they at present exist. Such improvements 
of course require the intelligent attention of manufac- 
turing chemists before they can be at all passed into 
the hands of the engineer; but this supposes that 
chemists should at least know what can be done even 
if they are not aware how it can be effected, by en- 
gineering practice. Wedo not know what may be 
the precise standard of technical education of manu- 
facturing chemists in this country, and whether it 
stands in the same relation to that of other countries 
as that of some other branches. We have very recently 
heard it stated by the manager of an important branch of 
a large soda works in this country, that he neither knew 
nor cared to know the precise chemical composition of 
the material which he was operating upon, his business 
being “‘ to make the stuff” (according to prescriptions 
prepared by a foreign chemist), and not to theorise 
about its composition. We do not of course desire to 
hold up the example of an exceptionally ignorant and 
thoughtless individual as in any way representing the 
generality of manufacturing chemists, but the fact that 
the existence of such an exception is even a possibility 
speaks for itself. As a rule, the notion is prevalent 
that improvements in mechanical arrangements have a 
comparatively trifling influence upon the total economy 
of a chemical works. This is most certainly erroneous. 
In a large factory many thousands of tons of materials 
are moved forwards and backwards over its extensive 
working area in the course of a year. It requires mecha- 
nical workinalmost every stage of the different chemical 
operations carried out, and all this affords a space for 
the application of science and skill to an extent almost 
as great, as important, and as remunerative as many & 
purely chemical method for the recovery of some 
material previously wasted, or of a new application of 
valueless products, may have given, and are still likely 
to give. 








QUALITY OF INDIAN COALS. 

In forming an estimate of the value of coal, and of 
the proportional quantities which various countries 
are likely to yield, a very essential consideration is the 
quality of the coals as determining their “ duty,” or 
amount of work done by similar quantities. At first, 
of course, before coals are worked to a sufficient ex- 
tent to admit of this “duty” being tested by long- 
continued series of practical experiments, the only 
means of arriving at a satisfactory knowledge is by 
direct analysis or assay of the mineral. This plan is, 
however, always subject to error. The portion _ 
perimented upon is necessaril, small, and it is oer J 
possible to obtain in such small specimens a thoroughly 
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fair representative of the general quality of a bed; 
and, further, this quality will itself vary, and that very 
materially, in different parts of the same layer. Still, 
taking care to select, not picked, but fair average 
specimens, and combining several of these, it is 

ssible to obtain truly comparable results by assay. 
Me following list gives the results of assays made at 
various times in the Geological Survey Office, showing 
the relative amounts of fixed carbon, of volatile 
matter, and of ash for eighty different varieties of 
Indian coals : 














No. Localities. eee | eel ae 
Kurhurbali Field. | 
1 |Mollichooan ove e| 64.9 24.8 10.3 
2 Do. . | 68.6 24.8 6.6 
3 Do. ase | 73.1 22.1 4.8 
4 |Passarabhaya | 68.5 19.0 | 12.5 
5 |Boreeadeh ... | 66.3 23.0 10.7 
6 |Choonjhoonkee 67.2 24.0 8.8 
7 |Jutkutti 50.9 15.1 34.0 
8 Da ss ese eee} 48.2 12.6 39.2 
9 |Khandia Hill eee oe| 57.1 16.4 26.5 
Rajmahal Hills. 
10 |Mussinia ... ove «| 57.60 34.40 8.0 
il Do. ase | 48.80 30.40 | 20.80 
12 |Panchbyni... ¥ 44,2 34.1 | 21.70 
13 {Goomoo ... ooo «| 36.00 45.60 | 18.40 
14 |Chilgo «| 45.50 43.5 11.0 
15 |Oormoo | 45.00 44.6 10.40 
16 De. ase ove | 45.30 35.5 19.20 
17 Do. (picked) ... | 87.30 41.2 1.50 
18 |Bankijora ... ° 43.50 42.0 14.50 
19 |Teesaphoolie 48.80 | 37.20 | 14.0 
20 |Ghutkum ... 43.20 44.40 | 12.40 
21 |Lohundia ... 45.20 44.80 | 10.0 
22 |Bhora 25.20 87.20 | 37.60 
23 |Dangaparah 35.40 45.40 | 19.20 
24 |Ghatchoura eee 41.60 28.80 | 29.60 
Ranigunj Field. 
25 ,Ranigunj ... 50.8 36.0 | 13.2 
26 eee 50.3 36.3 13.4 
27 ~=|Searsole 51.1 38.5 10.4 
28 Do. 57.25 | 41.0 1.75 
29 |Nimcha 47.0 31.50 | 21.50 
80 |Bansra ooo 47.0 40.0 13.0 
81 |Mungulpur... 43.9 38.4 | 17.7 
82 we cg 44.75 87.0 18.25 
33 |Babusole ... ose 46.0 35.4 18.6 
34 |Madabpur (Harispur) 51.1 35.4 | 13.5 
85 |Parasia_... oe 44.0 32.0 24.0 
36 |Topossi 49.20 35.40 | 15.40 
37 Do. a0 53.75 81.50 | 14.75 
88 |Chokidanga 56.50 35.0 8.50 
89 Dos see 56.80 84.0 9.20 
40 |Dhosul 55.26 34.0 10.74 
41 |Jot Janki ... 48.50 80.50 | 21.0 
42 |Gopinathpur 53.25 35.25 | 11.50 
43 |Bonbabal ... 48,4 38.7 12.9 
44 |Kasta 61.40 28.0 10.60 
45 Do. 43.50 32.80 | 23.70 
46 | Jemeri 55.60 | 84.0 10.40 
47 |Futtypur ... 63.80 25.0 11,20 
48 |Mainanaggur ose 54.35 85.52 | 10.13 
49 |Rogonath-Chuck ... 50.50 36.0 13.50 
50 Do. ave ove 46.90 35.0 18.10 
51 ‘|Banali ose ove 42.60 44.20 | 13.20 
52 Bhangaband * «| 40.30 28.40 | 31.30 
58 |Chinakuri ... ove ese} 53.20 85.50 | 11.30 
54 |Hatinal ... eve ++| 61.0 S789 11.50 
55 |Mahuldabar ose --| 39.20 | 25.60 4) 35.20 
Therria Coal-field. 
56 |Lodona... oe ee} 63.0 26.0 | 11.0 
57 ove eee 53.8 18.0 28.2 
58 66.0 21.5 12.5 
59 68.4 20.5 11.1 
60 ove ove 65.8 14.0 | 20.2 
Assam. 
61 (?) eee 56.94 41.1 1.86 
62 |Namber River 30.80 | 40.40 | 28.80 
63 CP) ‘a 89.8 35.2 | 25.0 
64 |Terap ove 61.8 36.5 1.7 
65 |Namcehick ... 50.4 44.6 5.0 
66 |Jeypur ... ove 53.0 43.3 3.7 
67 |Raipoor ... a. 66.0 | 312 | 28 
Central India. 
Pench River. 
68 |Senda ose ove 61.0 16.0 | 23.0 
69 |Burkoi 30.3 26.0 23.7 
70 = |Bootaria 49.3 26.5 | 24.2 
71 = ‘|Sirgori 61.6 28.0 | 10.4 
72 = |Sonadi 54.4 29.6 16.0 
73 =| Burkoi coe ooo 57.27 24.0 18.73 
74 |Mopani (Nerbudda) 48.54 | 83.37 | 18.09 
75 |Nepal wn ane 50.8 | 47.0 | 22 
76 DO.’ sic ove «| 34,08 54.02 | 11.9 
77 ~=|Salt Range ... oes e| 46.9 48.0 5.1 
78 |Chittagong ove ew} 87.15 | 46.50 | 16.35 
79 |Sandoway ... ies | 87.8 14.0 | 487 
Madras. 
80 (Godavery river ... ...| 23.3 20.5 | 56.2 
81 Do 4. ote ew} 23.0 17.6 | 59.4 
English Coal saleable at 
Calcutta. 
1 70.3 27.5 2.2 
2 oss ose «| 63.8 34.2 2.0 
Bue ooo o»| 74.6 22.6 2.8 
4 ws ove «| 65.8 30.8 3.4 
5 ase 66.0 31.0 3.0 











Rejecting from this number, for present purposes, all 
those which are from localities where no workable 
amount of coal can be looked for, and taking in this 
way the first seventy-four on the list, it will be found 
that the average composition, as determined from this 
number of Indian coals, would be, fixed carbon, 52.2; 
volatile matter, 31.9; ash, 15.5: whilst the average 
composition of the fine specimens of English coal given 
in the table was, fixed carbon, 68.10; volatile matter, 
29.20; ash, 2.70. Now the relative duty or effective 
power of coals may be taken to vary directly as the 
amount of fixed carbon which they contain; and, 
taking this test, it will be perceived that, out of the 
whole series of Indian coals, only one or two come up 
to this average, or, in other words, that the very best 
coal of Indian fields only touches the average of 
English coals. If, on the other hand, we take the 
relative amount of ash, matter which does not con- 
tribute to the heating power of the coals, it will be 
found that the average of Indian coals shows no less 
than 154 per cent., as against less than 2? per cent. in 
English coals. These figures show how very seriously 
inferior to ordinary English are the Indian coals. The 
two most heavily worked lines of railway in India, 
namely, the East Indian (Bengal) and the Great Indian 
Peninsula (Bombay), use, respectively, Indian and 
English coal; and their relative consumption is 150 
tons per mile in the former, as compared with 75 tons 
in the latter. It is therefore certain that Indian coals 


are not capable of more than two-thirds, and in most | § 


cases not more than one-half, the duty of English coals ; 
and this becomes a most important element in attempt- 
ing to form any estimate of available quantity. 

The relative amount of ash, which, as useless matter, 
will also most materially affect the cost of carriage, if 
that amount be, on the average, 15.5 per cent., it is 
obvious that in every ton of coal carried about one- 
sixth of useless matter is also carried; and this be- 
comes a very important element when space or stow- 
age is concerned. ‘This inferiority of the Indian coals 
has prevented their being much used, therefore, in any 
cases where the fuel is not to a large extent locally 
attainable. Very few sea-going steamers, for example, 
will burn “ country coal.” The agents for the British 
India Steam Navigation Company state that their ex- 
perience of Indian coal has been very limited, so far 
as sea-going steamers are concerned, as they had not 
found it suit their requirements well for the following 
reasons : “ 1st. Speaking generally, and without having 
“ gone into experiments to ascertain exactly the pro- 
** perties of Indian coal, we find that to produce a 
“ given heat, about one-half more is condlued of Indian 
“than of good English coal. 2nd. We do not find it 
“to have so injurious an effect on the heating surface 
“as English coal, as it forms a slag, and protects the 
“iron from the effects of the heat; and, again, it is 
" open to an objection in this respect, as the slag 
“ blocks up the furnace bars, and prevents ventilation. 
“ 3rd. The ash and clinker et out being, roughly 
“ speaking, about 50 per cent. greater than results 
“ from the use of English coal, the staff of firemen and 
* coal-trimmers is increased in a corresponding ratio. 
“‘ 4th. Rubble coal being alone used for steamers, it 
“oecupies much more space in the bunkers; small 
* coal will rr burn, being so earthy and impure.” 
They also add, “ We do not find English and country 
“ coal to burn well together, although, for economical 
“reasons, we occasionally mix them. The country 
“ coal requires the furnaces to be so frequently cleaned 
“that the unconsumed English fuel is drawn out be- 
“ fore it is fully exhausted.” 








SUEZ CANAL. 

From the beginning of the works on the Suez Canal 
till the 30th June last, the sum spent by the company 
amounts to 9,489,859/., of which 1,777,564. went on 
interest on shares, 499,565/. in expenses of adminis- 
tration, 3,925,886/. in the construction of the canal 
and ports, 1,251,059/. in materials, and 1,175,116/. in 
advances to contractors. From payment of calls, the 
Viceroy of Egypt’s indemnity, the sale of the domain 
of Ouady, and other sources, the company have re- 
ceived 12,367,986/7. The total cost of the canal will 
be 15,400,000/., of which 7,993,160/. is for the canal 
itself, 2,960,000. for interest on shares, and the rest 
for sundry matters. In the first six months of the 
— year the traffic on the canal from Ismailia to 

uez produced 20,855/. It has been announced that 
several great steam-navigation companies have already 
begun to utilise Port Said, or are in negotiation to do 
so. A callhas recently been made on the shareholders 
for 4,000,000/. of additional capital, on the assurance 
of M. de Lesseps that the canal will really be finished 





in October, 1869. 





GRIFFIN’S PERMANENT WAY. 


Tue system of cast-iron chair sleepers designed, or 
invented, by Mr. G. F. Griffin, of Great George-street, 
Westminster, some six or seven years ago, appears, 
after a few years’ trial on some of the lines in this 
country and abroad, to be coming into great favour with 
railway engineers. We have already stated that large . 

uantities of such sleepers are now being produced at 
the Phenix Foundry, Glasgow, these sleepers being 
destined for two or three different railway lines in 
Europe and America. The essential features of Mr. 
Griffin's invention were very clearly and elaboratel 

ointed out ina eee read before the Royal Scottis 
Rociety of Arts at Edinburgh, by Mr. W. J. Cockburn 
Muir, about six months r. Muir states that 
his attention was first drawn to this system of perma- 
nent way when the concessioner of the Central Krges- 
tine Railway (Mr. Wheelwright) consulted him with 
regard to its applicability for that line, which traverses 
260 miles of pampa westward from the Oarona river. 
Mr. Muir having advocated its adoption, a trial was 
made, and the results were so satisfactory in the 
opinion of the engineer, Mr. Wood, and of Messrs. 
Brassey and Co., the contractors, that the extension 
of the Western Railway of Buenos Ayres, about 
fifty miles in length, has also been laid with these 
sleepers. Griffin’s sleepers have also been adopted for 
the Uraguay Railway, and his system is gaining 
round in Brazil, Egypt, India, and Spain. A short 
length of this permanent way has been laid down on 
the Great Northern Railway, near London, and it is 
stated to have carried the heavy traflic of from two 
hundred to three hundred trains daily for nearly six 

ears with complete success. Similar results have 
Seon obtained on the London and South-Western 
line, near Nine Elms, and on the London, Chatham, and 
Dover Railway. The essential features of Griffin’s 
sleepers are a rectangular base of considerable extent 
or area, a continuous bearing of the rail in its chair all 
over the length of the sleeper, and the entire assimi- 
lation of form and outlines between sleeper and chair. 
We shall, at an early date, publish engravings of the 
Griffin chair sleeper in its present form, which is a 
considerable improvement upon the original design. 
The chair sleeper is in plan a parallelogram of from 
28 in. to 30 in. by from 16 in. to 18 in., laid length- 
ways under the rail. In section its upper portion 
resembles an ordinary chair, while the lower part has 
a double or return flange, of which the horizontal 
member bears flat on the ballast, and the vertical cuts 
into it. The sleepers are held to gauge by tie-bars 
having return ends, so that no cotter is needed; the 
number of tie-bars is one or two for each pair of 
sleepers, according to the nature of the traffic and of 
the ballast. The advantages which this form of 
sleepers offers over cast-iron sleepers of other forms 
are the great stability which is due to the broad 
square base gripping the soil or ballast below, by 
means of its vertical flange, and preventing the loose 
material from giving way laterally, and the long bear- 
ing surface between the rail and the chair leaving onl 

a very short piece of rail eumepetos between eac 

sen of sleepers. The section of rails can, therefore, 
e reduced for the same weights of engines without 
lessening the stability of the permanent way, or in- 
creasing the tractive force required for working the 
trains. Compared with wooden cross sleepers, the 
Griffin system has the advantage of being more perma- 
nent, requiring less attention and labour in packing of 
the ballast, and of superior economy in first outlay. 
Mr. Muir has shown some tables comparing the 
cost of a wood cross-sleeper road with an equivalent 
chair-sleeper road, that with present prices there is 
a difference in favour of Griffin’s system ranging from 
2767. to 296/. per mile in first cost, and that a still 
greater proportionate advantage is to be derived when 
economy of maintenance and repairs is taken into con- 
sideration. Without at present either confirming or 
contradicting Mr. Muir’s statement of costs, we con- 
sider it quite obvious that, with the rising prices of 
timber and the increasing scarcity of wood in most 
civilised countries, the question of economy must day 
by day become more markedly in favour of the iron 
sleeper, and the substitution of iron for wood in all 
ortions of the permanent way of railways appears to 
« at present a question of time only. 





Accent at THE Hoosac TunweL.—A sad disaster 
occurred on the 19th of October at the Hoosac tunnel in Mas- 
sachusetts. To facilitate the boring, a shaft has been sunk from 
the top of a mountain, and a gasoline factory is situated on the 
surface, near the mouth of the shaft. There was an explosion 
in the factory that blew it to pieces, and threw the burning 
fragments down the shaft. Thirteen men were working in the 





shaft; at the time, and all of them were killed. 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue general meeting of the members of this Institution was 
held on Thursday, the 31st October, in the lecture-theatre of 
the Midland Institute, Birmingham ; Sampson Lloyd, Esq., vice- 
president, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes 
of the previous meeting, a number of new members were 
elected, and the officers of the Institution were nominated by 
the meeting for the next annual election. 

The first paper read was a “ Description of the Pumping 
Engines at Crossness, for the Metropolitan Main Drainage 
Works,” by Mr. Gilbert Hamilton, of Messrs. James Watt and 
Co. These engines are situated at Crossness Point, about four 
miles below Woolwich, where the southern outfall sewer for the 
drainage of the southern portion of London discharges into the 
Thames; and the sewer being below the low-water level of 
the river, the engines are employed for lifting the sewage 
into a large covered reservoir ata higher level, whence it is 
allowed to flow direct into the river during the ebb tide, 
the average height of lift being about 26 ft. There are 
four independent pumping-engines, each working two sets 
of pumps, and each of these sets consists of four single- 
acting plungers, all working in one cylindrical casing. The 
suction and delivery valves are leather flap valves loaded with 
wrought-iron plates, the former being placed in a horizontal 

ition, and the latter nearly vertical. The plungers are worked 

y connecting-rods from the engine-beam, and the motion is 
controlled by a heavy fly-wheel coupled to the end of the beam; 
the engines are double-acting, high-pressure, and expansive, 
and the work done in the up and down strokes is equalised by 
placing one set of pumps on each side of the beam centre. The 
pumps discharge into a central wrought-iron trough, closed at 
the top, and provided with an air-vessel to ease the action of the 
— when working against a head pressure in the reservoir. 

hese engines have now been at work more than two years, and 
in ordinary fair weather the usual amount of working is one 
engine constantly pumping, and two others fora portion of the 
time; but this varies greatly and ery «| with the weather, 
and sometimes the four engines are at full work together for 
some hours after a heavy rain in London, the effect of which is 

enerally felt at the engines about six hours afterwards. The 
| engines together discharge seven million gallons per hour, 
and are capable of filling the reservoir in 3} hours, the total con- 
tent being twenty-four million gallons. Indicator diagrams were 
exhibited from the engines, the duty of which is found to be 
eighty-six million pounds raised one foot with a consumption of 
lcwt. of Welsh coal. 

The next paper was a “ Description of an improved Steam 
Pile-driver with Endless Chain,” by Mr. Peter B. Eassie, of 
Gloucester. In this pile-driver the endless chain is made to lift 
the ram by its centre of gravity, in order to obviate the loss of 
power arising from the friction produced by the binding of the 
ram upon the leaders in lifting, when the attachment of the 
chain is at a point behind the ram, thereby canting the ram 
against the leaders, as in the ordinary pile-drivers. In the im- 
proved pile-driver, designed by the writer, the endless lifting 
chain, ascending at the back of the leaders, is brought forward 
in front of them, and into the line of the centre of gravity of the 
ram, by means of a light slide or “ follower,” sliding freely up 
and down between the leaders, and carrying a roller, under 
which the chain passes from the back to the front of the leaders. 
During the ascent of the ram, the follower simply rests on the 
top of it, and is carried up by it; and as soon as the ram is 
liberated and falls, the follower runs downs after it upon the 
ascending endless chain. ‘This sufficiently retards the descent 
of the follower to allow time for the rebound of the ram 
after striking the blow to cease, before the follower over- 
takes it and brings the lifting chain forwards to engage 
with the hook on the ram, thus preventing any risk of the 
ram being caught by the lifting chain in the rebound. The 
lifting hook is constantly pressed inwards by a spring, ready 
to engage in the links of the endless chain; and the attach- 
ment of the hook to the ram is made with a spring, in order 
to ease the strain caused by the weight of the ram being thrown 
suddenly on the lifting chain, by the hook engaging in the chain 
while moving at a considerable velocity. tom is dropped 
by the lifting hook being disengaged from the chain by means 
of a “ striker off,” which slides freely between the leaders, and 
carries a pair of bell-crank levers, with a roller in front of the 
leaders; the lifting hook coming in contact with this roller is 
thrown out of the chain, whilst giving the levers a ni ping 
action against the leaders, which prevents the striker-off from 
rising. The height of fall is regulated by raising or lowering 
the striker-off, which is suspended by a cord in the re- 
quired position. The endless liiting-chain being kept run- 
ning always in the same direction, the engine never re- 
quires to be stopped or reversed during the ‘ormance 
of the work, nor are any reversing clutches required for re- 
versing the motion of the crab. For driving piles below 
the level of the machine itself, a telescopic arrangement is 
employed, consisting of a long frame called a “ needle,” 
sliding freely between the leaders of the pile-driver, and 
lowered by chains to the required depth below the machine; 
this frame then serves as the guide for the ram and follower, 
in place of the leaders themselves, and the endless lifting chain 
is conducted from the crab round a pulley at each extremity of 
the needle.” By this means piles are ariven in trenches by a 
pile-driver travelling on rails carried upon gantries erected above 
the top of the trench, whereby the pile-driver commands eve 
portion of the space included between the gantries. The pile 
shoes at the bottoms of the piles are formed of hollow castings, 
affording a broad base to the wood of the pile itself, and having 
dovetailed recesses cast on for the attachment of the wrought- 
iron straps, which are then fastened to the pile by spikes in the 
ordinary manner; this construction has the advantage of 
economy of space in stowage, owing to the shoe itself being a 

piece from the straps. Specimens of the shoes were 
exhibited, and a working model of the pile-driver was shown in 


Gear in the Great Eastern Steamship,” by Mr. J. McFarlane 
Gray, of Messrs. Forrester and Co., Liverpool. Until the present 
year the Great Eastern was steered by manual power alone, but 
the want of a steam steering gear was greatly felt from the first, 
and the same want is seriously felt also in a <a ea 
and the automatic steam steering gear, desi, ‘or the —- 
by the writer, was constructed for the Great Eastern by essrs. 
Forrester and Co., of Liverpool, under the inspection of Captain 
Sir James Anderson. The apparatus consists of a steam-engine 
laced at the stern, having a pair of horizontal cylinders, work- 
ing cranks at right angles, and geared to the original rudder- 
shaft, which works the chains moving tbe tiller without ~ j 
alteration of the original arrangement for steering by hand. 
The engine is controlled by a small steering-wheel at the 
bridge, at a distance of more than 400 ft., which is connected 
by a shaft, and so arranged that the hand steering-wheels at 
the stern revolve turn for turn with it, and the steersman 
at the bridge steers the ship by the small wheel through the 
power of the engine. The reversing, stopping, and starting 
are effected by the automatic stop-valve of the engine, which 
is a hollow cylindrical slide, covering both the steam and the 
exhaust passages, so that according to its — it can re- 
verse the action of these passages, thus making the engine go 
in either direction by changing the exhaust into steam passages, 
and the steam into exhaust. The movement of this automatic 
stop-valve is effected entirely by the longitudinal travel of a 
differential screw, which constitutes the self-regulating om 
of the steering gear; the screw is geared to the long shaft from 
the bridge, so as to make turn for turn with the bridge steer- 
ing-wheel; while the nut in which the screw works is in- 
capable of longitudinal movement, and is with the 
rudder-shaft, so as to make turn for turn with the latter. If 
the nut be held stationary while the screw is turned, the re- 
sult is a longitudinal travel of the screw in the nut, and this 
longitudinal travel is communicated through a lever to the 
steam stop-valve; but if the nut be made to revolve in 
the same direction as the screw, and at the same speed, 
no end motion of the screw will take place, and the steam 
stop-valve will be kept stationary. Hence the actual longi- 
tudinal travel of the screw corresponds always to the differ- 
ence between the motion of the steering-wheel and of the 
rudder-shaft, the screw being thus a differential apparatus. 
When the engine and the steering-wheel are at rest, the steam 
stop-valve stands in its middle position, closing the cylinder 
ports entirely, both to the steam and to the exhaust; but if the 
steering-wheel be turned, the differential screw being thereby 
also turned, travels endways in its nut, and opens the stop-valve 
sufficiently to make the engine revolve in the direction corre- 
sponding to the revolution of the screw. The rudder-shaft being 
riven by the engine, wiil thusalso revolve, and withit the differen- 
tialnut; and the screw continuing to travel eudways until the 
nut and screw both revolve at exactly the same rate, the stop- 
valve will continue to open until the motion of the engine cor- 
responds exactly with that of the steering-wheel. This self- 
acting adjustment of the stop-valve is done at the very 
moment that the steering-wheel is moved, in consequence of the 
automatic action of the differential screw, so that the motion of 
the rudder-wheel at the stern is sensibly simultaneous with that 
of the steering-wheel at the bridge. If there is a strain on the 
rudder in the position in which it is required to be held, the 
steam stop-valve does not shut altogether, and the engine be- 
comes simply an automatic steam-brake, requiring no attention 
from the steersman; the holding, power of the engine how- 
ever is limited by the steam pressure, and is an elastic force 
that yields to any sudden excessive strain from a heavy sea 
striking the rudder, but immediately afterwards restores the 
rudder to its proper position. If the strain alternates from 
one side of the rudder to the other, the stop-valve immediately 
reverses its position, so as to bring the steam pressure on the 
opposite side of the pistons. However sudden z or violently 
this alternation of strain may take place, the differential screw 
is constantly ready for work, and its action is far more perfect 
and trustworthy than the !abour of any number of men at the 
wheels; the differential screw is in fact a perfect automaton, 
changing the action of the steam stop-valve, not after the chan 
of strain on the rudder, but by that change itself, and simul- 
taneously with it. As it was desired in the case of the Great 
Eastern to have the means of disconnecting the steam gearing 
gear at any time and substituting manual labour at the stern 
rudder-wheels, an indicating dial was arranged in connexion with 
the differential steering gear, having two pointers, one of which, 
being connected with the rudder-shaft, showed the position of the 
rudder, while the other, being worked from the bridge steer- 
ing-wheel, directed the movements of the men at the stern 
wheels, whose duty it was to maintain the rudder-index coin- 
cident with the directing index, any deviation of the rudder 
from the required position being magnified upon the dial b 
the directing index. A self-acting signal bell was also added, 
for calling the attention of the men whenever any divergence 
occurred between the two pointers, requiring the rudder- 
wheels to be put over in either direction; and the bell 
sounded again, as soon as the two pointers became again 
coincident. The steering - wheel at the bri controlling 
the motion of the steam steering gear, is provided with stops 
corresponding to the two extreme positions of the rudder; 
and with a safety-clutch, which gives way under any 
force turning the steering- wheel beyond either of the 
extreme positions. In working the steering-wheel, no power 
is required at any time except to overcome the friction of the 
shafting and gearing for moving the engine stop-valve, which 
is in equilibrium; and the steering-wheel can consequently 
be turned with one finger, while at the same time moving 
the rudder of the great ship more promptly than was prac- 
ticable with the greatest force of men that could be brought 
to work at the ordinary hand steering - wheels. The last 
voyage of the Great Eastern from Liverpool to New York 
was @ very stormy one, and afforded an excellent oppor- 
tunity for trying the efficiency of the steam steering 
gear, which steered the ship with entire satisfaction during the 
from her moorings in the Mersey. When approaching 
ape Race, at the end of the voyage, the sea being very rough, 
the men were ordered to take the wheels, and the steam-gear was 


cause a storm was coming on and the vessel was on a dangerous 
coast, and there had not then been any experience of the steam- 
steering ina storm. It soon became evident, however, that the 
vessel was not steered so well by manual labour as before, and 
the men were becoming quite exhausted, when the steam steer- 
ing gear was again connected; and this was used all t h 
the storm, which was so severe as to necessitate turning the 
ship about for some time. This operation in such a sea would 
have been almost impossible with so large a ship as the Great 
Eastern in steering by hand; but it e no difference to the 
steam-steering engine, and even when the ship got into the 
trough of the sea, the steering-wheel at the bridge was quite 
passive in the hand of the steersman, and could be saeved as 
easily as inacalm. The result was so satisfactory that Captain 
Anderson reported that the steam steering gear seemed perfec- 
tion. 
The meeting then terminated. 








PLUMBAGO STEEL. 
To THe Epitor oF ENGINEERING. 


S1r,—The letter of “S.,” in your last issue, so fully bears 
out some experiments of mine that I take the liberty of men- 
tioning them : 
Some years ago I was interested in a patent for manu- 
facturing steel in the crucible direct from the iron, without 
cementation, and took some small works at Sheffield for the 
— of ee oes Sheffield workmen. 

ese naturally wished to use the clay crucibles, and it was 
some time before I could get them to use plumbago crucibles. 
After a time, however, I did so, and succeeded in manufactur- 
ing steel which was equal to any made in Sheffield, and much 
more uniform than that e in the clay crucible. In 
addition to that, we managed to get four heats a day instead 
of three, and used less fuel. 

I am, Sir, yours, &c., 

November 4, 1867. F. P. S. 





To THE EpiTor oF ENGINEERING. 
Srr,—The letter of your correspondent, “ S.,” on the above 
subject, suggests a few observations which may perhaps be of 
some practical value in the event of further experiments 
being carried out. 
The greatest drawback to the manufacture of plumbago 
steel has hitherto been the difficulty of obtaining the plumbago 
in a state of purity, and probably the presence of a consider- 
able quantity of lime in most samples would contribute not 
a little to the failure of experiments in this direction. 
The process now adopted at these works for the purification 
of plumbago entirely removes this difficulty, as it completely 
separates the lime, oxide of iron, alumina, and other saline 
and earthy matters, leaving the pure carbon. 

I apprehend that the question as to the relative cost of 
dou and plumbago may be settled by a very few experi- 
ments, inasmuch as the charcoal will be found to have ma- 
terially diminished after each heating, whilst the purified 
plumbago remains nearly unaltered by the heat, and will thus 
prove ultimately by far the cheaper material of the two. 

I am, Sir, yours, &e., 
R. 


G. Biunt, 
Battersea Works, 8.W., Nov. 4, 1867. Chemist. 








ProprosED ABANDONMENT OF A Rartway.—The North- 
Eastern Railway Company have given notice of a general meet- 
ng of the shareholders on the 19th inst., “ for the purpose of 
determining whether application shall be made to the Board of 
Trade that the railway which the company were by the North- 
Eastern Railway Company (Leeds and Wetherby Branch) Act, 
1866, authorised to make may be abandoned. The Leeds and 
Wetherby was the fighting line by which the North-Eastern 
Company defeated the Leeds, North Yorkshire, and Durham 
project, and its true character is now apparent by the desire to 
abandon it. The North-Eastern meeting will also be made 
special to sanction issue of 44 per cent. debenture stock in lieu 
of debenture bonds. ® 

Tue CLEVELAND Iron TrapE.—The number of furnaces 
in-blast in the Cleveland district is eighty-five, and there are 
forty-nine out of blast. The stocks of pig iron in the makers’ 
hands are considered to be decreasing, and the quantity in the 
warrant stores is now estimated to be below 72,700 tons. The 
cargoes cleared out have been principally for autumn deliveries 
to Norway and the North German ports; a few shipments have 
also been made to France. Orders for bow! sleepers for Egypt 
and chairs for India are being rapidly worked out. A good 
many vessels have recently cleared out for Alexandria. A slack- 
ness is complained of as regards pipe orders. The deliveries of 
rails for Russia are about completed. Some orders for rails are 
on hand for Dutch and Dutch-Indian railwa: ‘ 
Tue Crry or Buenos Ayres (s.8,).—This steamer, built 
for Messrs. Tate and Co., of London and Limerick, by Messrs. 
Richardson, Duck, and Co., of Stockton, and intended to be 
employed in the Brazilian trade, attained on her trial trip a speed 
of 11 knots per hour. The City of Buenos Ayres is, 873 
tons burthen, and Messrs. F. Richardson and Sons, of 
Hartlepool, have fitted her with engines of 200 horse power 
nominal. 

Inp1An TELEGRAPHY.—lIn reply to a communication from 
the Manchester Cnamber of C ce with regard to tele- 
graphic communication with India, vid Gibraltar, Malta, and 
the Red Sea, the Indian Government has intimated that it will 
not guarantee interest on the rn required to be expended, 
but that, in other respects, it will accord all possible facilities 
for the development and prosecution of the undertaking. 

Messrs. Hopkins, GILKEs AND Co.—This paper has 
brought into operation two new blast furnaces, which have been 
in course of erection for more than a year past, adjoining the 
leeside and Linthorpe Ironworks at Middlesboro’. The furnaces 
are 75 ft. in height, and their weekly production is estimated at 
700 tons. The cubic capacity of each furnace is upwards of 

















disconnected, not because there was any defect in it, but be- 
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portable fires used for heating the rivets, and placed in 
close proximity to the work iormed. The main drain, 
consisting of a cast-iron pipe ft. long and 18 in. diameter, 
a a ion of the yard at a depth of 8 ft. 
low the shop-floor, falling to a depth of 15 ft. at its entrance 
into the river. The space above ground is free for the erec- 
tion of the tem scaffolding required for each particular 
ship, and which must accommodate itself to the shape and 
dimensions of each particular vessel. At the extreme end of 
this space a large wharf-crane is placed, and its range con- 
nects the river-side with a railway passing all round | the 
workshops, and all over the area of the ram | The whole of 
the workshops are provided with and water by a net- 
work of pipes, shown on the plan, the former tosndiing out 
from a gas-meter close to the main entrance and offices, the 
latter connected with a reservoir in the yard. Ona line of 
rails passing behind the workshops, and over the entire 
length of the yard, works a self-acting steam travelling-crane 
carrying its own boiler and engine upon the frame. Of this 
crane we expect to give drawings at a future date, and defer 
the description till then. A complete brass foundry and store 
occupies the corner of the yard close to the drawing-office and 
the main entrance. The workshops form three parallel rows of 
sheds, supported upon cast-iron columns, and they are about 
600 in total length. At the extreme end and outside of these 
sheds are placed the furnaces for heating bars and angle 
irons, which require bending to shape to form the ribs and 
other principal elements of an iron ship. For this operation 
of bending two large plane surfaces are provided, forming 
enormous drawing-boards, upon which the various forms of 
these ribs are drawn out in full size ; and templatesjare made, 
or the articles themselves laid down and shaped correctly, in 
accordance with these lines. The plane surface, upon which 
the hot angle-irons are manipulated, consists of iron plates, 
while the adjoining space used for building and rivetting up 
angles and ribs when cold is floored with wooden planks, 
properly planed to produce a smooth and plane surface. The 
smith’s hearths are placed in groups of four, clustered toge- 
ther, so as to stand upon the same base or foundation block. 
They are accessible from all sides, and the blast is provided 
from one of the numerous branch pipes leading from the 
room where the forge-fan is placed. There are, however, two 
sets of blast pipes in the yard, supplied from two fans placed 
at a considerable distance apart, the fan next to the forge 
supplying the former and all the fires in its immediate 
proximity, while the other fan, placed close to the shed con- 
taining the wood-working machinery, supplies two parallel rows 
of blast pipes, led the entire length of the yard, for the supply 
of the smaller fires used for heating rivets and similar work. 

The punching and shearing machines, which are all made 
on the usual plan, with gearing and eccentric slides, are 
placed in two parallel rows behind each other. There are in 
all thirteen of these machines fixed in the workshops; but 
there are some smaller additional machines used in the yard. 
A special machine for shearing angle iron is ey in the 
front row, between the punching-machines; and the second 
row is intermixed with yriltin -machines, containing each a 
number of independent vertical drills fixed to a long narrow 
frame, and weched by a common driving-shaft. These drills 
are very useful for drilling plates, angles, or bars, several 
drills being attended to by one man. The engine which works 
the shop-shafting is placed behind these rows of tools, and as 
nearly as possible in a central position. The row of machinery 
which stands in the same line with it, and which, as seen from 
the river-side, forms the third row of machines, is employed 
principally in preparatory work, such as planing the edges of 
plates, bending plates and angles, &. The two plate-planing 
machines are on a principle resembling that of Messrs. Collier 
and Co.’s plate-planing machine illustrated in the third 
volume of ENGINEERING, page 59. The forge occupies 
a special building behind these workshops. It contains 
thirty-three fires and four steam-hammers, and is provided 
with six swing-cranes reaching all over the ground occupied 
by this shop. A mechanical workshop, for making small 
details and for executing repairs, is placed close to the forge ; 
but the engineering works proper belonging to Messrs. Ran- 
dolph, Elder, and Co. are at another place in the central 

of Glasgow, and they do not form part of the shipbuild- 
ing yard, although it is probable that at some future time the 
engineering works will be removed, and placed upon some of 
the spare land adjoining the Fairfield yard. 

The extensive workshops which occupy the rest of the main 
buildings are devoted to carpenters’ and joiners’ work, which 
enters very largely into the fitting out of iron ships and into the 
erection of the temporary structures required for shipbuilding. 
Some large timber-frames and circular saw-frames are em- 
ployed for cutting up the timber, which is wee up to 
these machines from the yard or stores by means of the large 
traveller. The material enters these shops from the side which 
faces the offices, and s out, when completely finished, at the 
opposite side facing the river. Most of the wood-working ma- 
chinery is made by Messrs. T. Robinson and Sons, of Rochdale, 
and both carpenters’ and joiners’ shops are fitted out with a 
very complete plant of wood-working machinery. A consider- 
able area of ground is roofed over, besides that occupied by the 
above-named workshops, and it is occupied by stores for drying 
wood, by necessary workshops, such as painters’, gasfitters’, 
and other shops, and a special shed devoted to boat-building. 
The machinery and plant, and ‘he different buildings, are 
spread over the ground with an unusually great allowance of 
clear space between them, which greatly facilitates working 
and internal communication. The nes of machinery 
is such that the least ible amount of transport is required 
for passing the work through its different stages’ of manufac- 
ture to its ultimate destination, and the straight rows of ma- 
chines with their clear between them allow of an 
easy supervision within the shops. The railway lines, which 
traverse every portion of the yard where heavy masses re- 
quire to be moved, make the transport of these latter con- 
venient. A small portable engine and crane, mounted on a 
truck, and moving upon the rails by steam power, effects the 
service of locomotion upon these rails with great —, and 
economy, and it communicates upon these railway lines with 
all the fixed 


or stationary cranes in the yard, and with the 





ther travelling-cranes outside and in the buildings. As the 
Seale to which the plan on 449 is drawn is too small to 
allow of the names of the various shops, &c., being marked 
on it, the details have been lettered and uel, and to 
these letters and numbers we subjoin a reference. 

The brass foundry, A, comprises : 
Moulding-pit. 


Crucible furnaces. 
Metal-store. 
Dressing-benches. 
Stove. 

Office. 

10. Gas-meter. 

The block of building, B, contains the general offices, 

11. Weighing-machine. 

12. Iron-measurer. 

The block of building, C, comprises: 

13. Gas-fitters’ shop. 

14. Stores for oakum and pitch. 

15. Boat-builders’ shed. 

16. Painters’ store. 

In the fitting-shop, D, the carpenters’ shed, E, the 
foundry, F, the mechanics’ shop, G, the general stores, H, 
and in the yard near them, are situated : 

17. An ie furnaces. 

18. Smithy. 

19. Fires. 

20. Drawing loft with plate-iron floor. 

21. Drawing-loft. 

22. Punches. 

23. Plate-furnace. 

24. Boilers. 

25. Plates. 

26. Plate-bending machine. 

27. Fans. 

28. Bending rolls. 

. Do. do. 
. Hearths. 


Do. 
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. Grindstones. 
Horizontal punch and angle-iron scraper. 
. Planing-machine. 
Punch. 

. Planing-machine. 

. Vertical drills. 

. Engine. 

40. Planing-machine. 

41. Shears. 

42. Punch and shears. 

43. Rivet-heater and rivetting-machine. 
44. Angle-iron shears. 

45. Saws. 

46. Planing-maching. 

47. Moulding-machine. 

48. Morticing-machine. 

49. Lathes. 

60. Fans. 

61. Steam stove. 

52. Drying stores for wood. 
63. Furnace. 

54. Wood-measurer. 

55. Fires. 

56. Steam hammer. 

57. Smiths’ iron stores. 

58. Nibbling-machines. 

69. Bolt-serewing machines. 
60. Lathes. 

61. Lathes and drilling-machines. 
62. Vices. 

63. Rivet stores. 

64. Rivetters’ counter. 

65. Carpenters’ do. 

66. Joiners’ do. 

67. Oil stores. 

68. Nail do. 

69. Weighing-machine. 

70. Storekeeper’s office. 

71. Dowelling-machine. 


SeSeneeees 





Tue TELEGRAPH AND THE Post-orrice.—The Edinburgh 
Chamber of Commerce has resolved again to memoralise her 
Majesty’s Government to introduce a bill to provide for work- 
ing the telegraphic communication of the country through 
the medium of the post-office. The chairman (Mr. Harrison), 
in making the motion, said, that for the interest of the 
telegraph companies, as well as the interest of the public, it 
was very desirable that Government should decide one way 
or other what they were to do in this matter. In some ob- 
servations on Mr. Grimstone’s pamphlet, he said the ex- 
perience of Belgium was the best answer to the statement 
that the country postmasters and postmistresses could not be 
taught to work the telegraph. e public would not, he 
thought, be worse off than at present, when in the public 
news the mistakes were often ridiculous, and the errors in 
private telegrams often very costly to the senders and re- 
ceivers. They —~ also, through the post-office, expect re- 
duced rates. In Belgium they had a uniform rate of 5d. 
(half-franc) per 20 words, and the Belgians were now com- 
plaining of being charged 10d. for 21 words, believing 4d. per 
word extra would repay the additional trouble. At present 
the charge from Edinburgh to London was 2s. for 20 words, 
and 4s. for 21. Mr. Harrison concluded by observing that 
Mr. Grimstone’s pamphlet gave them no promise of improve- 
ment. Mr. R. 8. Smith expressed some doubt as to the de- 
sirableness of extingui hing the competition of different com- 

ies. When he found blunders committed by one company 

e was in the habit of punishing them by going to another. 
But he did not object to the chamber urging upon Govern- 
ment to deal with the matter. The motion was unanimously 
agreed to. 





AN ENGINEERING “ NICHOLAS.” 
*Tis pleasant, sure, to see one’s name in print ; 
A book’s a book, although there’s nothing in’t. 

Arter responsible and sustained attention to the 
weightier matters of his profession, the engineer may 
find recreation in the vagaries of budding genius, even 
where its sprouts appear at the somewhat mature age 
of forty. A well-known comic paper has made famous 
one of its characters, a dissipated, impecunious, and 
offensively patronising race-prophet, “ Nicholas ;” and 
a certain engineering journal may, perhaps, take credit 
to itself for having introduced to the public several 
years ago the original of this ogee ut imaginary 
vaticinator, so far, at least, as his style of expressing 
himself is concerned. Mr. Nicholas Procter Burgh does 
not, it is true, apply the energies of his mighty mind 
to prophecy, but in his various literary productions he 
has unquestionably pretypified the style of the other 
Nicholas, “than whom a prophet of greater potatory 
“ power, although a little given to murdering the dic- 
“tionary’—to employ his own favourite form of 
aposiopesis. The profession is indebted to Mr. Burgh, 
to his publishers, and to his recognised organ, The 
Engineer, for many productions of singular originality, 
all having the true Nicolaitan ring. So diffuse are his 
contributions to practical science that we can refer to 
but few here ; but we may be allowed to reproduce the 
following gems, trusting that our readers will not find 
their flashing brilliancy beyond what the eye and the 
mind may fairly withstand. 

From Burgh’s Practical Rules for Modern Engines and 

Boilers. London: Spon, 1864. 

Page 28. ConnyecTInG-Rop.—This rod is generally of 
cast iron, ornamental in design. Makers of beam-engines, 
generally, rely on this detail, as ladies do on their bonnets, 
viz., for the useful and ornamental conclusion of the para- 

~ ag of the whole, in which both parties delight to in- 
ge. 

On pages 8, 31, and 38, we have the following 
— “rules” for the outside lap of the slide- 
valve. 


Page 8. Outside lap of slide-valve = nS 


2 to3 
Page 31. Outside lap of valve = width of port supply x 
0.5 to 0.6. 


Inside lap = —_ss lap 


Page 38. Outside lap = width of supply port x 0.6. 
Inside lap = outside lap 
—— 


To show that the latter, and not the former rule, is 
right, itis repeated a dozen lines furtheron. We sup- 
pose that no engineer need be informed, however, that 
the lap of a valve is not a function of the width of 
the “port supply.” The whole book is a collection of 
“rules,” apparently a pe from an inspection of 
sets of drawings of actual engines, but formulated, as 
in the above case, without any intelligent knowledge 
of the correlation between the various dimensions 
when applied to engines of different size and design, 
or intended to work at different speeds or grades of 
expansion. 

ir. Burgh subsequently issued an extraordinary 
treatise upon the slide-valve, also conceived in the 
true Nicolaitan spirit, and in last week’s Engineer we 
find him dealing with the same subject in a style of 
passing profundity, and with abundant evidence that 
the author had swallowed a dictionary. We must 
needs, therefore, look into our own, and if we deal 
with Nicholas subderisoriously, we shall not at any 
rate to do so picromeliously. We recognise in his 
style and matter the true vivida vis animi, and even if 
the former be bad, we shall content ourselves with 
describing it as awful cacology, and if the matter be 
empty, as consummate galimatias. The sugescent 
engineer, in other words, the sucking student of the 
writings of Nicholas, may indulge in nictitation, but 
nO yAwpos, we trust, will be discernible in his 
albuginea. At most, we wish only to induce an exten- 
sive surculation of Mr. Burgh’s writings, after which 
we trust their circulation, which is quite another 
matter, may be immense; and if this engineering 
Nicholas is displeased with us, he may call upon us 
and receive a modicum of supernaculum, and also 
receive our assurance that he is a coctile brick, even if 
not given to cocktails. 

There! we believe we have now no further use for 
our dictionary. Let us get to business. 

The Engineer devotes a page and a half to Mr. 
Burgh, who pretends to dutoie means whereby the 
“veracity” of an indicator diagram may be tested, in 
case suspicion may arise, as on certain steamship trials, 
that it has been “cooked.” Says Mr. Burgh : 

Now besides the s of the hull, the indicated power of 
the engines demand cteaiion aortas Mr. E. J. Reed and 
Sir E. Belcher gave their views on the subject of steamship 
trials, they seemed to have overlooked this It is evident 
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that a steamer may attain a fair speed, but at the cost of ex- 
cessive power, and unless there be some check, “jocke ing” 
in that direction may be resorted to, inasmuch as an indicator 

i can be made by other means than by the indicator. 
That such an occurrence ever took place is not in my expe- 
rience, neither do I even hint that it ever will, my intention 
being to explain a means of testing and knowing the veracity 
of a diagram, and to show that this important matter has 
been overlooked by those most ready to complain of unfair 
means used to attain the best result. 

Then comes the pretended proof of the “ veracity” 
of the indicator diagram, and this is a bungling expla- 
nation, at great length, of what every draughtsman at 
an engine-works must know, viz., that the diagram is 
formed according to the points in the stroke at which 
the valve opens and closes the steam port and exhaust 
port respectively, and that these points are governed 
not alone by the proportions of the valve with reference 
to the ports, by the travel of the valve, and by the 
angle of the eccentric with respect to the crank, but 
also'to some extent. by the obliquity of the connecting- 
rod and eccentric-rod respectively, at various points in 
the revolution of the crank. Any competent engine 
draughtsman, having these particulars before him, can 
construct a theoretical diagram; but he can neither 
predetermine the actual initial cylinder pressure, nor 
the vacuum, nor the extent of wire-drawing, nor the 
amount of steam which may leak under the valves in 
case they do not fit closely, nor the loss of pressure 
due to condensation within the cylinder itself. In 
other words, he can make a theoretical diagram with- 
out Mr. Burgh’s assistance; but with it he cannot get 
any nearer to a knowledge of what the actual diagram 
will be, before the indicator is once on, and the engine 
has spoken for itself. Next, as to the virtues of ex- 

ansion. A case is cited in which the steam is cut off 

efore the end of the stroke, and thus, it is said, “ the 
** steam in the boiler is allowed to accumulate for a 
* time—this is one advantage of an early cut-off : time 
“ is allowed for evaporation in the boiler, and a saving 
“of steam results by getting the greatest possible 
“ power from a given quantity during the stroke of the 
“ piston.” We were not before aware that any more 
time is given for evaporation when the engine works 
expansively than when it takes steam for the whole 
stroke. As long as there are sixty minutes in an hour, 
and no more, we fear that, expansion or no expansio., 
a boiler can do but sixty minutes’ work in an hour, 
and we need hardly add that the quantity of water 
which a marine boiler can and wi// evaporate, under a 
full fire, has nothing to do with the rate at which the 
steam is taken into the cylinders; for ifthe steam does 
not go into the engine, it must either blow off at the 
safety-valves, or the boiler must burst. 

Next we have a supposititious case of an engine 
cutting off, first, at one-quarter and next at one-half 
stroke. Inthe latter case, we are told, double the 
capacity of cylinder is open to the boiler (which is 
even more than true, being a matter of course), but 
also “double, or nearly so, is the ¢ime allowed for the 
* steam to escape from the boiler (into the cylinders), 
“and therefore double the. amount of steam consumed 
* at each stroke of the piston.” Now Nicholas, who, 
we are sure, writes but to study, has not yet learnt, 
what every engine draughtsman knows, that sup- 

sing uniform circular motion of the crank, and 
Pha the consideration of the obliquity of the 
connecting-rod, as we may do in this case, the second 
quarter of every stroke of a steam-engine piston is 
necessarily performed in exactly one-half the time of 
the first quarter. The impressive “therefore” is thus 
altogether irrelevant, for if the quantity of steam 
taken into the cylinder depended wholly or chiefly 
upon the ¢ime the induction port was open, but one 
half as much would enter on the second as on the 
first quarter of the stroke. However, it is all one to 
Nicholas, and he tosses off the subject with a “So 
‘much for the supply. Now for expansion!” Now, 
indeed, and what crystallised knowledge does Nicholas 
draw from the innermost caverns of his brain! 
“When,” he says, “the steam is in the cylinder, and 
“the valve for a time is closing the port, the steam is 
“expanding, simply because the piston is advancing, 
“and therefore more space is allotted for the steam !” 
Ah, Nicholas! had you said nothing about “ when the 
“steam is in the cylinder,” but kept to “when the 
“sherry wine’s in, the wit’s out,” we should have 
understood you. On reference to your dictionary, 
you will discover the difference between “ closing” 
and “closed,” and it will perhaps occur to you that 
the steam is nof expanding while the port is closing, 
but, if there be no wire-drawing, only after it has been 
closed. Neither does the steam expand “ simply 
“because the piston is advancing,” any more than 
steam is used in a locomotive engine simply because 
the train is in motion, nor is the steam waiting in order 
that “space” may be “allotted” to it. Your dic- 





tionary will —> to you the meaning of “because,” 
which is merely “by cause of.” It is the business of 
the steam to make space for itself, and to keep the 
piston going like a shuttle. 

“Lastly,” saith Nicholas, “we have compression, 
so termed, because if there isany steam or air in the 
“ cylinder, it cannot escape, neither will the vacuum 
“ be impaired—perfection of the valve surface to be 
“ accepted—and the piston is driving all before it; 
“ besides, the valve is closing the port until the ‘lead’ 
* occurs, when the ‘ release’ is met by the flow of the 
‘steam from the boilers.” Good Heavens! what a 
picture! A perfect tableau vivant. So compression 
does zot impair the vacuum! And the energetic 
piston, which, a moment before, was advancing on its 
own account, merely to allot space to the steam, as 
shares might be allotted in a limited liability company, 
is now—the steam being off the driving face, and 
a new resistance being opposed on the other side— 
“driving all before it!’ More than this, there is a 
“besides,” and “ the valve is closing the port until the 
lead’ occurs.” Surely Nicholas. means “ sherry” 
instead of “ port ;” and may his sherry never be closed, 
even if it be forever closing. Thanks to Nicholas, we 
learn, that after the exhaust port) has been closed, 
and while compression is therefore: going on, “the 
“ “release’ ‘is met by the flow of steam from the 
“boilers.” We had ignorantly supposed that, during 
compression, there was zo “release.” ‘' However, 
Nicholas has placed the matter in its right light, wn- 
less, which we hardly like to do just:yet, we dispute 
his authority. ‘ Evidently, therefore,” says this dis- 
tinguished author, who has apparently been reading 
Mr. D. K. Clark’s book (“Railway Machinery”) for 
the first time, “if the steam is governed by the valve, 
and the indicator is open to the cylinder, the action 
“of the valve must determine the various points of 
** cut-off, release, and compression on the diagram.” 
True, it often does, and probably oftener than other- 
wise. Who ever asserted the contrary ? 

* But,” we read, “ the length of the eccentric and 
“connecting rods will settle the exact position of the 
sg aa at the various parts of the strokes.” In 
other words, we suppose, when the piston is at one- 
half of its own stroke, the length of the eccentric 
and connecting rods may place it somewhere else, and 
it may thus occupy, as many have often wished to 
occupy, two places at once. 

Following this we have an attempted explanation of 
an indicator diagram. First, it is explained, after a 
fashion, how the length of the diagram represents the 
length of the stroke, but then, changing his mind, 
Nicholas informs us that “ therefore, the length of the 
“indicator’s figure and the piston’s stroke are the 
** same,” which they never are. 

Next we have the following elegant aposiopesis : 

Here let it be noticed that as the eccentric’s angle is due 
to the present position of the crank, and that there can be 
no alteration after the angle of the crank is attained from 
the angle of the eccentric, and the latter’s position from the 
slide-valve. 

We quote exactly, verbatim et literatim. But we 
did not know before, as we now know (upon authority) 
that “ the eccentric’s angle” was “ due to the present 
* position of the crank,” nor that “the angle of the 
* crank is attained from the angle of the eccentric,” 
nor were we aware that the position of the eccentric 
was “ attained” from that of the slide-valve. 

Nor did we know, until we pondered upon the 
oracular words of Nicholas, that “the lead of the 
“valve governs the grade of expansion,” although, all 
else being unaltered, it may certainly affect it. 

We have gone up and down the weary columns of 
Nicholas’s revelation, and we grasp gladly at the 
conclusion. And what a conclusion ! 

As a conclusion it is not out of place to state that a cursory 
glance at an indicator diagram is often erroneously taken as 
conclusive evidence on particular points in question. The 
observer notices the fall or descent of the pencil, and at that 
point states the “cut-off commenced,” but whether in 
relation to the “piston” or “crank” remains a mystery. He 
only knows that if the pencil fell in its traverse a decrease of 
pressure was the cause, but at what stage of the stroke—piston 
and crank—he could not say. 

_ Yes, the indicator diagram is often taken, and 
tightly, too, “as conclusive evidence on particular points 
“in question.” And the only living observer, pre- 
ten to call himself an engineer, who “noticing 
“ the fall or descent of the pencil,” could not state 
whether the cut-off commenced at the correspondin 
ps of the piston, as well as of the crank, women | 

e Nicholas—Nicholas Burgh. 

While the subject of technical education is engaging 
the attention of all thoughtful minds, the newspaper 
which, a few years ago, was the leading journal of our 
profession places this insufferable twaddle before its 
readers! It allows Mr. Burgh full scope, and, before 





now, has opened its columns to the sest abuse— 
even beyond the limits of the law—of those who have 
pointed out that Mr. Burgh’s “ designs,” published in 
its own pages, could not, by any human possibility, be 
carried into practice; in other words, that his proposed 
engines pont not be put together in the hold of a 
steamship. Need we say more to show that Mr. 
Burgh is The Engineer's own “ Nicholas,” its chosen 
expositor of steam-engine practice, and its best in- 
terpreter of engineering opinion, so far, at least, as 
the steam-engine is concerned? Addison has used a 
word, of which lexicographers admit the usage, 
although they mark it as ‘‘low.” It is presumably a 
corruption of zon compos,.and is defined as “a fool, a 
blockhead, a sen J otard.”? ; It is nincompoop, and 
may it not be justly applied to that empty oracle, Mr. 
Nicholas Procter Burgh, even.if the term exceed the 
limits of subderisorious criticism ? 4a. 


LOCOMOTIVE ECONOMY,, 
(Continued from page oe re 

In the case of the adoption of smallendriving+ixheels, 
as we haye. so often recommended, steel. tytes of 
as great hardness as is consistent with, strength 
should be used, and it is now known,,t res, of 
much greater hardness. than Krupp: sent: to 
the London .and North-Western line, may.,b6 safely 
employed. Hard steel tyres.require Vickers’s é*speqjal 
steel” tools for turning them, or they may beiground 
as practised by Mr. Armstrong, of the Greatj, Western 
Railway, at, Swindon. Care should be takenito have 
the engine so counterweighted that, when hung, on 
slings, the engine shall make the smallest diagram of 
unsteadiness. The pistons, piston-rods, .crossheads, 
connecting and couple rods, and crank-pins, should 
all be of steel, and as light as is consistent 
with strength. Cast-steel pistons are already coming 
into considerable use, ae when fitted with Rams- 
bottom’s rings, they need not weigh more than one- 
half as much as the old cast-iron pistons. The small- 
wheel engine, intended to work at a high piston- 
speed should have large and long and very carefully 
fitted driving-axle journals, with every precaution to 
prevent “ knocking,” and, as in all engines, it will be 
all the better if the friction of the valves is taken off. 
With all these provisions (and they are such only as 
should be observed with all engines), and with easy 
springs, hung upon rubber blocks, and connected, in 
the case of coupled engines, by compensating levers, 
it will be found that small-wheel engines will run 
wonderfully steady at high speeds, even up to sixty 
miles an hour, the piston, of 22 in. stroke, then movi 
perhaps 1200 ft. per minute, while its maximum speed, 
at mid-stroke, would of course be 1.57 times greater, 
or at the rate of nearly 1900 ft. per minute. 

Nothing helps more to preserve an engine in good 
working condition, and thus to keep it out of the 
shops, than a clean boiler. Blowing off is not the 
sole preservative, and if firebricks be fitted in the 
firebox, as is often done now as a means of preventing 
smoke, it will not do to blow off under steam, even 
if the fire has died out, for the bricks will be quite 
hot enough to burn the firebox. In some cases fire- 
boxes have been ruined in this way, and it is not im- 
probable that the a cracking of steel plate 
fireboxes, some of which have gone off like a pistol, 
when stone cold, the engine standing at the time in 
the ranning-shed or the repair-shop, may have been 
caused by injury done to the steel by hot firebricks at 
the time of blowing off. We say this, knowing of 
such cases of the failure of steel fireboxes, and know- 
ing that they were fitted with firebrick arches. To 
keep a boiler clean, there should be plenty of hand 
holes and mudhole plugs, so placed as to reach what 
would otherwise be the most inaccessible parts of the 
boiler, and there should be frequent cleanings with a 
scraping-rod, and washing out with a hose. The 
Yorkshire Engine Company are fitting an excellent 
style of mudhole cover to their engines, where the 
are permitted to do so by their specifications, for all 
engineers who send their plans to a locomotive factory 
will not allow improvements to be applied. This 
cover, shown in the annexed 
sketch prevents the burring 
of the thread caused by the 
frequent use of iron rods 
within ordinary mudholes, 
and it is also a stronger 
fastening. Much is ex- 
pected of Baker’s anti-in- 
crustator, as now made by 
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yy») Messrs. Kitson and Co., and 
Lia also, we believe, by Messrs. 
Galloway and Sons, of Man- 

chester. This instrument, 


however, loses its power if the points of the “ battery” 
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become oxidised, and after plating these with copper, 
and then silvering and then gilding them, we learn that 
Messrs. Kitson are about to make them of platinum. 
If the “battery” can be made to keep its power, the 
anti-incrustator will prove the most effective agency 
ever known for keeping boilers clean, and it is fully 
ascertained that it exerts no corrosive action upon the 
iron, copper, or brass of the boiler itself. 

We illustrate on the present page a spark-arrester 
as used upon the Scinde Railway, and considering how 
so many coal-burning engines now throw fire, it is de- 
serving of consideration whether such a protection is 
not desirable upon our home lines. Barns, haystacks, 
and wheat are now frequently burnt by sparks from 
engines upon contiguous railways, and we frequently 
hear of luggage taking fire when stowed, under tar- 
paulins, upon the tops of the carriages. The American 
spark-arresters act not only by interception, like the 
wire netting shown in our illustration, but the sparks 
are further thrown down by being projected, with the 
blast, against an inverted cone over the chimney-top, 
the upper and larger end of the cone having a broad 
curved rim, like that of a inverted teasaucer, to throw 
down the sparks into a larger casing surrounding the 
chimney. The steam and gases rise at the edge of the 
deflecting cone, and escape through a wire netting, often 
of an area of 15 oreven 20 square feet, covering the portly 
outer casing above mentioned. It is because of these 
repeated obstructions to the natural draught that the 
blast-pipes of American engines require to be made so 
small, the separate nozzle to each cylinder (for double 
ag te are generally used) being often as small as 
2} in. fora 16 im. cylinder. Such spark-arresters as 
these will never be adopted upon English lines, but it 
deserves the fullest trial to ascertain with how little 
real obstruction to the draught and to the steaming 
powers of the engine an searoepting ard of wire- 
work, sufficient to throw down all but fire sparks may 
be used in the chimney. 

Will our locomotive superintendents generally ever 
have the courage to try, as Mr. Adams, of the North 
London Railway, is now trying, chilled cast-iron 
wheels? They can be imported at 5/. only each, for 
a diameter of 3ft. They are the only wheels which 
will stand the rigours of the Canadian winters, wrought- 
iron wheels of the best makes having, according to 
the testimony of the managers of the two great lines 
of Canada, Mr. Brydges and Mr. Swinyard, proved 
altogether inferior to them. They are the only wheels 
used on the Great Nicolai Railway, in Russia, even 
under the imperial train. It is an exceedingly difficult 
task for a strong man to break one with a heavy sledge- 
hammer, and the durability of the chilled surface is 
far greater than that of steel. 

locomotive engineer, indeed all engineers, should 
be constantly experimenting, not in great ventures 
into the unknown, and where failure would cause great 
loss of money, and possibly great loss of life, but ex- 
perimenting in a smaller and quieter manner, such as 
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can at the same time demonstrate new and uncx- 
pected truths. There is always a world of prejudice 


in the way of improvement, and yet we are continually | 


learning that what was supposed to be impossible is 
often found to be not only possible, but advantageous, 
a great deal better, in fact, than the orthodox pos- 
sibilities which preceded it. There is not probably 
another line of railway in the world where new plans 
for the improvement of locomotives, and the saving of 





| India. 


| BROWN AND COSSER’S SPARK-ARRESTER. 


WE give, above, engravings of a form of spark-arrester for 
locomotives, designed by Mr. James Brown, of Sunderland, 
and Mr. Cosser, and which has been patented by them in 
In our illustrations, Fig. 1 is a transverse section 


through the smokebox of an engine having the arrester 


| applied ; Fig. 2 is a corresponding longitudinal section; Fig. 


locomotive expenses, are so steadily, intelligently, and | 


successfully experimented upon as they are on the 
North London liue. Indeed, its locomotive depart- 
ment, under the management of Mr. William Adams, 
has become a study for the locomotive engineers of 
the kingdom, who there find the successful results of 
what they may not venture to try for themselves. 








Tue Haste or Barrie.—Among the advantages of 
breech-loading military rifles mention is frequently made of 
the impossibility of "tieabling these arms by overloading. 
By overloading is meant not the introduction of too large a 
charge or of too heavy a bullet, but the introduction suc- 
cessively of charge after charge until the barrel is choked 
up to an extent little deemed of, and perhaps deemed in- 
credible by those who know nothing of the confusion and 
terror and excitement of a fierce battle. We have lately 
stumbled across the official report of the examination of 
the arms collected upon the battle-field of Gettysburgh, 
which J we presume may be accepted as literally accurate, 
and which affords us such a curious insight into the con- 
dition of mind of even veteran and very gallant soldiers 
in a hot action, that we think the following extract is well 
worth reprinting :—“ Of the whole number of arms received 
(27,574) we found at least 24,000 loaded. About one-half of 
them contained two loads each; one-fourth from three to 
ten loads each, and the balance one load each. In many of 
these guns from two to six balls have been found with only 
one charge of powder. In some the balls have been found 
at the bottom of the bore, with the charge of powder on top 
of the ball. Twenty-three loads were found in one Spring- 
field rifle-musket, each load in regular order. Twenty-two 
balls and 62 buck’ shot, with a corresponding quantity of 
powder all mixed up together, were found in one percus- 
sion smooth-bore musket. In many of the smooth-bore 
guns, model of 1842, of rebel make, we have found a 
wad of loose r between the powder and the ball, and 
another wad of the same kind on top of the ball, the ball 
having been put into the gun naked. About 6000 of the 
arms were found loaded with Johnsons and Dow’s cartridges ; 
many of these cartridges were about half-way down the 
barrels of the guns, and in many cases the ball end of the 
cartridge had been put into the gun first. These cartridges 
were found mostly in the Enfield rifle musket.” When we 
are told officially that at least 12,000 men fought at Gettys- 
burgh, jwho, not knowing or caring whether their muskets 
had gone off, rammed home a second charge, and that at 
least half these men went on ramming home charges, for 
the most part topsy-turvy, until they were shot down or 
could ram no longer, we are better able to appreciate the 
value of an arm with which such overloading could not 
occur.—Pall-Mall Gazette. 

New Tetzerara Casite.—Mr. W.T. Henley, of North 
Woolwich, has just completed successfully the laying of the 
Submarine Telegraph Company’s new cable from the South 
Foreland to La Panne, a po | fishing village in Belgium, 
close to the French frontier. The cable is a very heavy one, 
containing four conducting wires. 


3 is a plan of the bottom plate, A; and Fig. 4 is an enlarged 
view of a portion of the arrester, showing the mode of fasten- 
ing the wires. 

The arrester is, as will be seen, of simple construction. A 
casting, ¢, is bolted to the top of the smokebox around the 
bottom of the chimney, the casting having at its underside a 
erm d, for See a wrought-iron ring. The perforated 

»ttom plate, h, is made in halves, bolted together round the 
blast nozzle by the bolts, a a; and it is provided with a lip, 
i, for holding the lower ring of the arresterin place. The two 
wrought-iron rings are connected by thick vertical wires, k k, 
the ends of which are rivetted into the rings; and these 
vertical rods are crossed by finer horizontal wires, J J, secured 
by binding wires, m, as shown in Fig.4. Asmall door-frame, 
e, is fitted to the front of the spark-arrester, this frame re- 
ceiving the end of the wires, which are shortened to accom- 
modate it. When it is desired to take down the arrester, the 
bolts, a a, are removed, the bottom plate, h, then comes away, 
and the wire cage falls from the groove, d, and can be readily 
taken out. 

The spark-arresters above described have been applied to 
engines on the Scinde and Punjaub Railways, and Mr. John 
Brunton, the chief engineer of the Scinde Railway, speaks 
very highly as to their efficiency, and states that, since their 
adoption, but very slight e from fire has occurred on 
the line, notwithstanding the large quantities of cotton and 
other inflammable materials cunstaailly passing over it. The 
arresters are also being applied by Messrs. Robert Stephenson 
and Co., of Newcastle, and Messrs. Kitson and Co., of Leeds, 
to a number of engines now in course of construction for the 
Delhi Railway. It is stated that the arresters do not inter- 
fere with the draught, nor increase the consumption of fuel. 








FESTINIOG ENGINES. 
To tHE Eprror oF ENGINEERING. 

S1r,—Your recent article under above heading states that 
“ Mr. England was emplo ed under Mr. Spooner to design and 
“construct an engine,” &c. Will you kindly correct this, as 
the engines were constructed by Mr. England, under my super- 
vision and control, and according to my design? I also advo- 
cated the original adoption of the locomotives on the 2 ft. 1 in. 

uge. 1 am, yours truly, 

Tan-y-Bwlch, Carnarvon, Curves M. HOLLAND. 

Nov. 9, 1867. 








Tue Parts Exursition Prize Mepats.—The Moniteur 
announces that the gold medals for exhibitors will be ready 
for distribution between the 15th and 20th of November, the 
silver medals from the 5th to the 3lst of December, the 
bronze medals from the 15th of January to the 29th of 
February, 1868. The diplomas will be distributed with the 
medals, and the “mentions honorables” will be given from 
the lst to the 3lst of March, 1868. In classes 52, 70, 71, 
74 to 82, 83 to 88, and 95 the list of awards will be at once 
printed provisionally for rectification, and reprinted finally, 
and the Fists of awards in musical a and pleasure 
boats and yachts will also appear shortly. Each medal will 
be specially struck with the name of the donee, and, as about 
16,000 will be needed, there has been some time, and will be 





more, needed to turn out such a large coinage. 
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PRE-ADAMITE LOCOMOTIVES. 


CONSTRUCTED AT THE NEATH ABBEY WORKS, SOUTH WALES :—1831. 
(For Description, see Page 457.) 












































454 


ENGINEERING. 





[Nov. 15, 1867. 








LITERATURE, 


Modern Marine Engineering. Illustrated with thirty-six 
correctly coloured Plates and two hundred and — 
Woodcuts. By N. P. Buren, Engineer. 4to, pp. . 
London: E. and F. Spon, 1867. s 
Tuis work is indeed a phenomenon. We had little 

expectation, judging by Mr. Burgh’s previous produc- 

tions, that we should encounter much depth of know- 
ledge or felicity of expression in his present utter- 
ances. But we thought it not impossible that time 
and experience would bring some improvement, and 

certainly we were not prepared for the ‘we 7 

of bathos that we have here encountered. Of the 

plates and cuts, which are illustrative of the practice 
of different makers in the construction of marine en- 
gines, we need not here say anything, as the good or 

ad qualities they exhibit, whatever they may be, must 

goto the credit of the different designers, and Mr. 
Burgh is no more to be praised or blamed for having 
been the medium of putting these drawings into print 
than the printer or his imps. But for what he has 
written with his own pen, whether in the way of thesis 
or commentary, Mr. Burgh is clearly responsible ; and 
by this criterion alone we have to consider the merits 
of his present performance. Taking, then, Mr. 
Burgh’s own part of the work, and-weighing it in the 
scales of impartial criticism, we must say that a more 
ridiculous and puerile production it has never been 
our lot to wade through. Here have we a work of 
considerable pretension running to over 400 4to pages, 
and professing to be capable of enlightening engineers 
on an important branch of their profession, Yet, ex- 
cept in so far as the drawings are concerned—which 
are not Mr. Burgh’s at all—we encounter nothing 
from the beginning of the work to the end of it, ex- 
cept the stalest truisms expressed in the clumsiest and 
most ungrammatical language ; and the main sentiment 
excited in the reader is one of amazement, that in this 
nineteenth century a man of so shallow a mild, and 
so destitute of even the most ordinary educational at- 
tainments, should have the effrontery to set himself up 
as an instructor of engineers. ''To those who have not 
gone through the ordeal of deéyphering Mr. Bargh 
this may appear strong censure. But we propose to 
enable our readers to Judge whether it is not fully 
merited, by laying before them such extracts illustra- 
tive of the “beauties of Burgh?’ as our limits will 
allow. It is very little consequente where we begin, 
as all is alike transcendent. But we may take a speci- 
men from the beginning of the work, which was pro- 
bably elaborated with extra pains. We think we are 
entit.ed to ask who the engineers are that are likely 
to be informed or gratified by sueh profound, relevant, 
and graceful exposition as the following ? 

«The adoption of Steam as a means for navigation was un- 
doubtedly a great advance over that of manual and wind power ; 
the former is weak, while the latter is capricious. Marine En- 
see of the present day may be said to embrace many 

ranches. For the present purpose, that portion applying to 

Paddle and Screw Propulsion will only be dealt with. Much 

has been written on this subject; volumes of historical facts 

have been published. The names of Farey, Tredgold, Bourne, 
and others have almost become household words in allusion 
to the history of the Stearn Engine. The leading periodicals too 
have not been free from the contagion of relating past events. 

In such works as these can be found every requisition to satisfy 

the most vigorous, lusting after chronological events of steam as 

a motive power, This having been well digested by others, it 

will be sufficient for the present purpose to touch but lightly on 

the practice of even twenty years What seems to be re- 
quired in the present day is a work that shall carefully investi- 
gate the subject it treats of in detail; not alluding to each part 
singly, but to the many recognised actual details produced by 
the several makers. It _ be said, that previously this could 
not be attained, due to the fact that the manufacturing powers 
were slow in imparting or permitting information of practical 
utility. This want of confidence and idea of preserving much to 
gain nothing, is now happily becoming rare, and we find that the 
most eminent firms are the least suspicious of dis! in those 
they trust. With this assurance of a certainty, the present 
work will treat of facts; assumptions will only be introduced for 
the purpose of proving the truth of natural laws. For practical 
eo a work should allude to many details of the same nature. 

t is found in every-day life, that every portion of our existence 

has a motive; in like , Oa or invention has its 

advantage. ‘The mechanical portion of the profession is daily on 
the increase, the engineers and naval architects, that were once 
learned in stone and wood, bend with zrace to the ison age of 
truth. Our forefathers sneered at the proposition of floatin 

iron steamships, and it is not long since that wise heads shook 
with condemnation at a vessel coated with nine inches of plating 
on her hull; what was deemed a fallacy is become a living 

Jiustration that nature cannot lie, The positions of many of 

:hemost essential details of a marine engine are often unknown 

tothe student ; his knowledge extends perhaps to the cylinders 

and condensers: he may Coubtless know a little of the valve-link 
motion, but the mode of converting an ordinary engine into an 
expansive production he will halt at. Little or nothing possibly 
he knows, too, of surface-condensation and superheating, while 
the many arrangements are entirely hidden from his concepti 
powers. The 
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epoch in his life, filled with enthusiasm he is ingenious in the 
extreme, which is worthy of a good cause. Doubtless the ideas 
of others being before him prompts originality, and, what is 
often the case, emanates discarded facts.” 

The same species of drivel is distilled through a great 
number of dreary pages, and the reader who is coura- 
geous enough to wade through them is as incapable at 
the end as at the beginning to. make out what they are 
all about. We fear it mpst be a law of Mr. Burgli’s 
nature that whatever he has to say he will inevitably 
say very badly. But the main secret, we take it, of 
his want of illuminating, power is his complete desti- 
tution of ideas. It is remarkable that a man so singu- 
larly incapable should be “ * to make a spectacle 
of himself before the world. But just as there are 
lunatics who, on the strength of possessing bits of 
glass and ribbon, look by themselves as kings and 
princes arrayed in untold grandeur, so Mr. Burgh 
presents evidence that there are authors who, on the 
strength of possessing.a few drawings, rush into print 
and straightway suppose;themeelves Sot autho- 
rities, not discerning.te laughter provoked by their 
want of sense and want of modesty. 

We think that thoge.who have had virtue enough 
to get through the ‘ienscing extract. will conclude 
that the language of,philosophic reflection does not 
fall happily from Mr, Burgh. Nor is he one whit 
more. successful wlien he proceeds to unfold the 
mysteries of special departments. Thus, in the disser- 
tation on heat anid,.combustion, he thinks it necessary 
to begin by informing us of the truth, no doubt in his 
judgment little appreciated, that “the cause and effect 
“of heat is a subject worthy of consideration ;” and 
having enforeed this maxim, he proceeds to say that 
* the cause of latent heat undoubtedly emanates from 
“ nature.” Of combustion and friction, he says that 
“ the former may be said to be a natural production, 
* while the latter is an artificial attainment,” and that 
“when heat is caused by friction it is in general un- 
* intentional.” He proceeds to inform us that “the 
higher the temperature of any gas or vapour, the less 
* its density,” from whence it would follow that high- 
pressure steam is less dense’ than low; and he adds 
that “ the time of conduction of any material is not a 
* matter of universal consideration. It is too often 
“forgotten that the nature of the appliance is the 
“ chief portion worthy of attention when practical re- 
“ sults are required.” We need not, however, multiply 
these profound observations, which are continued 
through agreat many pages. Let it suffice to say that, 
like the oracle within the empty cask, it will sorely try 
the reader’s penetration to discover what is meant, and 
after the discovery has been made, it will be found to 
be a platitude or self-evident proposition, the recogni- 
tion of which will be small reward for the labour ex- 
pended in finding it out. Other authors think it a 
merit to be intelligible, and to enable their readers to 
understand in the fewest and clearest words what they 
mean. Mr. Burgh’s, however, is the inverse process, 
and, having nothing worth telling to communicate, 
seeks to conceal the poverty of the land behind a heap 
of incoherent verbiage. He is hence signalised by the 
art of saying nothing in a great number of words, which 
have neither sense nor sound. 

The question of the comparative merits of different 
constructive details in engines and boilers is a topic 
requiring for its efficienttreatment much and varied 
knowledge and perfect freedom from bias, joined with 
courage and sincerity. It is needless to say that Mr. 
Burgh has none of the qualities necessary for the dis- 
charge of this judicial function; nor-can we believe 
that engineers of competent attainments would be 
content that their confession of faith should be traves- 
tied by so weak and wordy a commentator. It would 
occupy too much space here to introduce specimens of 
Mr. Burgh’s method of description, and of the wise 
saws he utters; but our readers will have no difficulty 
in understanding that their quality is about the same 
us that of the rest of his performance. 

Mr. Burgh coneludes his work with a chapter on 
the principles of the marine engine, in which there is 
not a point of information which has not already been 
presented in’ previous works, and with which conse- 
quently engineers are already familiar. The language, 
however, is unquestionably Mr. Burgh’s own, and, as 
a specimen of ‘it, we shall content ourselves with 
citing the following passage, with which the chapter 
begius : 

* To set aside the principles of any subject is similar to building 
a structure without knowing the sfatus of the foundation; it is 
also apparent that the ‘origin’ of any effect is due to the cause; 
the main question, at present, however, is the best means of ar- 
riving at the truth of certain results, and at the same time to 
‘break ground’ for further improvement. 

“ The ‘marine engine,’ as it is at t, consists of a sliding 
action imparting motion to a pin which revolves around the axis 





of suspension or support, and therefore the first subject refers 
to the actual difference in the speed of the piston and crank-pin 
at equal positions on the centre line of motion.” 

We think we must now have convinced even the 
more sceptical portion of our readers that the censures 
we have pronounced upon Mr. Burgh’s incapacity are 
in no degree unmerited. That any man, woman, or 
child should be found, in this enlightened age, to flash 
in our faces such penny:wisdom as, that to set aside 
the principles of any subject, is like building a struc- 
ture without knowing the séatws of the foundation, 
that the origin of any efféct is due to its cause—and 
that the marine engine, ait is at present, consists of 
a sliding-action, may certainly provoke our surprise. 
But when the author of’ these erudite maxims sets up 
as an instructor of engineers, there is no alternative left 
to us but to suppose either that we are all more ignorant 
than we had thought, or’fhat we have encountered an 
author who is not only destitute of all ordinary gifts, 
but has not even the sa ms grace of moral fear. 








na 
ECONOMIC SPANS OF VIADUCTS. 
To tHe Eprrok' or ENGINEERING. 

S1r,—The following result}‘as to the most economical spans 
for a viaduct of given height, may perhaps be of interest to some 
of your readers. 

Call L the total length of viaduct; P, the cost of a pier, su 
posed to be the same whatever the span; S, the cost of the 
superstructure of one span; and 2, the length of the most econo- 
mical, span gequired, meaning by span, in this case, the length 
from centre to centre of piers. 

Because when 20, $=0. we may assume for S an expres- 
sion of the form S=Az-+-Bza*. where Az is the cost of all that 
part of the superstructure which remains the same whatever 
the span: for instunce, cross-girders, planking, &c., in an iron 
bridge; parapets, &c., in a stone or brick bridge; and planking 
and handrail, &c., in a timber bridge. Bz* is that part of the 
cost of the euperstructure which varies as the square of the 
span; such as, speaking rougbly, the cost of the main girders 
or trusses in irou or timber bridges, and the cost of the centring 
and part of the masonry in stone bridges. 


Then the number of spans will be L 


x, 
the number of piers will be a 
x 


And the total cost of the viaduct, putting C for the cost of the 
abutments, will be 


L 
7 (Act Be*)+( za DP+C, 


LP 
or LA+L Be+—> —P+C, 
which is to be made a minimum. 
Equating the first differential coefficient to zero, we get 


L B—~— =0. 
dat, and z= Jt 
B B 


Putting this result in the form, 
Bat—P, 

it appears that when the cost of a viaduct is a minimum, the 
cost for one span of that part of the superstructure which 
varies us the square of the span is equal to the cost of a pier. 

Approximate values of P and B can hardly be given, as they 
will vary with situation, nature of materials of piers and super- 
structure, load the viaduct has to sustain, &c.; but when these 
particulars are known, the values of P and B can easily be 
determined in each particular case. The viaduct being sup- 
posed to consist of equal spans, the value of P must be taken 
from the mean sectional height; but if the ground slopes or 
undulates considerably, so that the height varies, the value of 
P may be taken for any particular height, and the span, z, as 
above determined, will then apply to tnat height, so that the 
viaduct may be made of different spans to suit its varying 
heights. If, instead of assuming P.to be the same for all 
spans, it be assumed to v. to some extent with the span, it 
will be easy to substitute P=Q+R z for P in the above in- 
vestigation, and the value of 2 will be modified accordingly. 
But it will probably be hardly worth while to go to such 
minuteness, because when a function is at its minimum the 
value of the variable may be altered to some extent without 
sensibly affecting the value of the function; so that the span, 
as found above, may be either increased or diminished slightly, 
and in some cases considerably, without thereby materially in- 
creasing the total cost. ; W. B. 








Svxz.—lIt is stated that the British Government proposes 
to establish between Suez and India a service of steamers to 
be a to the conveyance of its military con- 
tingents. The present transport, vid the Cape of Good Hope, 
conveys about 17,800 men—12,100 going out and 5700 
coming home—annually, and involves an expense estimated 
at 360,0007. It is pote, Wa that the new route would reduce 
the numbers of the contingents conveyed to the extent of 
about 2000 men annually, and that it would save 120,000/. 
in the transport expenses. Agents with the in- 
spection of the passage of English troops across Egypt have 
arrived out, a speci hospital is being constructed at Suez, 
and the naval plant comprising five screw steamers is e 
to make its ee shortly. 

Rattway TERIALs.—The Great Northern and Midland 
Railway Companies are advertising for their usual stores of 
iron for next year, and there is a contract in the market for 
oo faey ae § tons of he and 5400 my ne Ao _ 
with n -plates, bolts, and spikes, for 
Indian Wateey Ganges 
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HOT-AIR ENGINES. 


Many attempts have, from time to time, been made 
to introduce into general use engines worked by hot 
air, but so far with but comparatively little suceess. 
In America there are, we believe, now some hundreds 
of small hot-air engines, constructed on Ericsson’s 
ingenious but somewhat complicated plans, in regular 
work ;- but in this country they have never met with 
much favour. Notwithstanding this, however, the 
hot-air engine might probably, in some instances, be 
very advantageously substituted for an engine worked 
by steam, and this is particularly the case when the 
power required is but small. ‘he great objection to 
steam-engines of very small power is, that the cost, of 
superintendence of the boiler and_ machine” forms a 
very important item in the total cost of working. In 
some instances this has to a great extent been got 
over by the use of gas as a fuel for heating the boiler, 
as in Mr. Arthur Jackson’s neat gas-heated boilers, 
which we described in our last volume (vide page 197) ; 
but still there are some persons who would prefer 
doing away with the boiler big gee’ on account of 
the space occupied by it, and for other reasons—and 
this the use of hot air as a motive power enables 
them to do. : ; 3 

Amongst the forms of hot-air engines recently in- 
troduced, is that which has been brought forward 
during the past year by Messrs. Edwards and Co,, of 
531, Oxford-street, and of which a number aré now in 
work in London, giving very satisfactory results. - This 
engine is of very simple construction. It is single- 
acting, and the cylinder is placed in @ vertical position 
on the top of the furnace or air-heating chamber. 
This chamber is a strong cylindrical cast-iron vessel. 
lined with fireclay segments, and fitted with a fire- 
grate. ‘The fuel is placed on the grate through a fire- 
door, which can be closed air-tight, and the air for 
supporting combustion is forced into the lower part of 
the chamber below the grate by an air-pump, as will 
be explained presently. Flues fitted with dampers are 
provided ; so that the air forced into the chamber below 
the grate can, if desired, be allowed to pass to the 
upper part of the chamber, without passing through 
the fire, and this arrangement enables the temperature 
of the air supplied to the engine to be regulated. The 
products of combustion and the heated air are con- 
ducted by a pipe from the upper part of the heating- 
chamber to the valve by which their admission to the 
cylinder is regulated. ‘The valve, as well as the ex- 
haust-valve, is worked by fingers on a rocking-shatt, 
which has a reciprocating rotary motion imparted to it 
by an eccentric on the crank-shaft. 

The piston, which is packed with a leather packing- 
ring, is made in a deep trunk form, and the packing 1s 
placed around the upper end of the trunk. The effect of 
this arrangement is, that the heated air before coming 
into contact with the packing has to traverse the narrow 
annular space between the trunk piston and the 
evlinder, and it thus becomes foo much cooled down to 
affect the packing injuriously. It is stated that a 
leather packing-ring, thus applied, will last from three 
to four months in regular work. The piston is fitted 
with a rod working through a guide, and it is con- 
nected, by a pair of links, with the one end of a 
double beam vibrating on a centre, carried bya stan- 
dard fixed to the cylinder, The other end of this 
beam is coupled to the crank-shaft by a connecting- 
rod in the usual way, and it is also connected, by a 
pair of rods, with the air-pump piston. The air- 
pump, which is single acting, is placed on the base- 
plate, close to the furnace, and it communicates with 
the latter by suitable passages. The air-valves are 
ordinary leather flap-valves, and provision is Made for 
allowing some of the air passing through the pump to 
escape, if required, instead of being fotced into 
the heating-chamber. This- arrangement enables the 
power of the engine to be,varied. 

The action of the machine is as follows: The fire 
being lighted, and the fire-hole and ash-pit doors being 
closed air-tight, the fly-wheel is turned“two or three 
times by hand, and a certain quantity of air thus 
forced by,the air-pump into the heating-chamber. A 
portion-ef this air is utilised in supporting combustion, 
whilst atiother portion is simply expanded by the heat, 
the effect beitig that sufficient pressure to drive the 
enging is soon accumulated within the heating chamber. 
The hot.air is allowed to act on the underside of the 
piston during nearly the whole of the up stroke, whilst 
during the down stroke the opening of the exhaust- 
valve allows of its free escape from the cylinder into 
the atmosphere. An ordinary stove pipe serves to 
conduct away the waste air, which latter may, if de- 
sired, be used for heating parposce. It will +be seen 
that the up stroke of the piston is caused by 
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|the pressure of the air on its under side, whilst 
its down stroke is due to the momentum. stored 
in the fly-wheel. During the up stroke of the main 
piston, the air-pump piston is performing its down 
stroke, and is thus forcing into the heating-chamber a 
fresh supply of cold air, which is in its turn expanded 
and admitted into the main cylinder. The effective 
force exerted during the up stroke of the main piston 
is, of course, that due to the difference in the total 
pressures on the under sides of the main and air pump 
pistons respectively—a difference due to the difference 
in the areas of the two pistons, as the pressure per 
unit of area is, of course, the same in both cases. 
There are, as.we have stated, now a number of these 
engines in use, and we believe that they perform their 
work very economically. The consumption of coal 
per horse power developed is probably greater than in 
a well-constructed steam-engine; but, on the other 
hand, the cost for-attendance is- much Jess, and ‘this, 
in the case of small engines, is generally the more im- 
portant matter of the two. As to the general design 
of the engine, we must say that it is capable of much 
improvement, and it is probable that the space taken 
up by the machine, though even now far from great, 
might be considerably reduced, It is, we think, a pity 
that the makers of the engine do not carry out a com- 
plete series of experiments in order to determine accu- 
rately the capabilities of the machine. Indicator 
diagrams should be taken, the consumption of fuel 
and the temperature and pressure of the air accurately 
noted, and the actual power developed measured by 
the friction brake. The results of such a series of 
carefully conducted experiments would, if favourable, 
do much to establish the value of the engine, and we 
therefore trust that they may be carried out. We 


is open to improvement, and this improvement will, no 
doubt, soon be effected; but, even in its present form, 
the engine is well worthy of the attention of all re- 
quiring engines of small power. 








STEEL: RAILS. 

We clip the following profound observations from the Iron 
Trade Review, and we have given an answer to them on 
page 459. 

To THE Epiror or THE Iron Trape Review. 

Srr,—The editor of ENG1NEERING, a paper which I readily 
admit to be conducted with much energy and ability, seems 
to be going out of his way a good deal of late, in order to 
write down the iron trade and to push Bessemer steel irito 
universal use. I admire the invention which Mr. Bessemer 
has so successfully worked into a practical form, and I 
admit that for many purposes this material can. be ad- 
vantageously used where iron was formerly employed ; but I 
cannot allow that for rails, for instance, the advantages are,so 
greatly in favour of steel. We hear much talk about a few 
picked rails put down as tests in certain places where there 
is particularly heavy traffic, but nothing is said of broken 
steel rails and others which have not answered expectation. 
It has yet to be proved also how the traffic would be 
impeded by the smoothness of a line composed entirely of 
steel rails: my impression is that the engine wheels would 
slip very much. e thing seems clear, however, and that 
is, manufacturers of steel rails do not appear to have yet 
made them except at a considerable loss. What with im- 
purities in pig iron, necessitating a long manipulation in pro- 
ducing the steel, and also the loss of crop ends which have 
not yet been turned to much account, and other causes, I do 
not think that the iron trade need be afraid about the future 
demand for iron rails keeping up. It will bea long time 
before steel rails can be extensively adopted, if ‘eyer the good 
things said about them prove correct; and as the price of 
Bessemer steel may be expected to increase considerably, 
probably several pounds a ton, in the next few years, I think 
it, will be found that this industry will not undergo much ex- 
tension at present, and that the steel rails used will be for 
special and not for general purposes. I have heard it hinted 
that the paper alluded to has very substantial reasons for 
writing up the Bessemer steel trade. How true this is I can- 
not pretend to say ; but certainly it does seem that the influ- 
ence of the journal is shown almost entirely on the side of 
this particular manufacture. 

T am, Sir, 
Your devoted Servant, 

London, November 9, 1867. 








Tue Azizien Steam Navigation Company.—It is stated 
that at a meeting of the council of administration of the 
Azizieh Steam Navigation Company recently held at Cairo, 
the plan of establishing a poe ine between Alexandria 
and Venice, put forward by the Viceroy, and contracted by 
Pini Bey with the town of Venice, was rejected. The belief 
appears to be that such a line, even with a subvention of 
about 40,000/. on the part of the Viceroy and the munici- 
pality of Venice together, would leave a loss of more than 
35,0007. a year. This Azizieh Company was created in 
Egypt under the special auspices of the Viceroy some three 
years back, and the shares are now at about 50 per cent. dis- 
count. The Egyptian Government, however, have guaran- 
teed an interest of 7 per cent. per annum on the shares, and 
as the Viceroy himself is a holder of more than half the 
paid-up capital of 1,500,000/., it seems to be hoped and ex- 
pected that he may soon feel inclined to buy them all up and 
manage the company by himself, 
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GERMAN IRON MANUFACTURES. 
(From a Correspondent.) 


; Dusseiporr, Nov. 8, 1867. 
Tue ironmasters and forge-managers of Western Germany 
have an association which meets once a year for ray | and 
discussing papers. This year’s meeting is to be held at 
Deuz, on the 10th instant, and is e to have more than 
usual interest, since the results of the Paris Exhibition are on 
the list of papers. There haye been some improvements in 
blast furnaces recently made by M. Liirman, engineer, at 
the Georgs Marienhiitte, in over, and patented in 
France and England. They .consist in closing the cinder- 
hole and the space usually open above it, allowin 
and metal to accumulate together until tapped. Trials have 
been made with some furnaces, and are said to have shown 
considerable advantages. ie mining engineers and iron- 
masters of the district just need, at one time subjects of 
the independent kingdom of Hanover, are under i 
rule at present, and they, must now bring their practice into 
conformity with the rules prescribed by the new paternal 
Gove t...The. old,staff of engineers, foremen, miners, 
and other employés are expected to pass muster and examina- 
tion before the new authorities, to determine whether 
they are fit for the positions which oy, have held perhaps 
for a quarter of a cent past. ‘ancy a youngster 
in a blue uniform Po sseay hs to Dowlais, and invitin, 
Mr. Menelaus to an examination in geometry an 
theoretical jhydraulics, to determine whether he is fit 
forthe position he holds! The Bessemer process is the 
great topic of the day , 28.i6 is in England. It is 
carried on at numerous, wi but not everywhere with equal 
success. At Krupp’s works, in Essen, it stands at the highest 
point of practical success. Bochum Works, soichow or 
other, are successful in managing their converters ; they 
are unable to use some marks of like that of Mr. Wint- 
zer’s make, which has in most otilae erman Bessemer’ steel 
works obtained a great celebrity. At Hirde Iron Works the 
present plant of two three-ton converters is to be doubled in 
extent, and the necessary pig iron is made on the spot from 
ores carried a great dist and at considerable expense. At 
works recently started, but now in full operation, the 
énigin Marienhiitte, near Zwickau, in Saxony, they have 
two three-ton vessels; but the material used for lining these 
is of a very inferior kind. It is a kind of kaolin found at 
Eisenberg, near Jena; and its rapid destruction has neces- 
sitated the construction of a duplicate converter, which is 
placed upon the trunnions by an overhead travelling crane, 
after removal of the first converter, such an exchange being 
required almost after each change. This is a costly and in- 
convenient affair, which, however, has been so far successful 
as to enable these works to make five or six charges a day 
with their existing plant. Another peculiarity of these works 
is the testing of the quality of steel by the colour of the slags. 
The iron used at these “works is the make of the adjoining 
blast-furnaces, and mixed to a certain per-centage with iron 
from M. Wintzer’s works. Both these marks have the pecu- 
liarity of evolving an extraordinary amount of white smoke 
towards the end of the charge, which makes the changes of 
the flame almost invisible, or, at least, very difficult to watch. 
The workmen have been driven by despair to adopt another 
mode of testing the progress of the charge than the observa- 
tion of the flame. ey insert a testing-rod of iron into the 
converter, and allow.a small quantity of the converter slags 
to collect upon the rod, At the early stages of the process 
the slag, when solidified, shows a rough and dull surface 
covered with little metallic pearls; but at the later stages 
the surface of the slag is perfectly smooth and uniform, 
taking a colour of yellowish brown when the harder 
kinds of steel are arrived at, and gradually passing through 
darker and darker shades into a Huish black. They use no 
spiegeleisen at these works, and so the testing-rod has become 
their sole and principal guide, and it is so reliable that out of 
one hundred changes no more than two or three have been 
misses. The test is finished in less than half a minute, as the 
slag solidifies almost instantaneously. M. Wintzer will read 
a paper on these slag tests at the meeting in Deuz, and ex- 
hibit some samples of slags in illustration of it. Another 
works very nearly ready to commence blowing is the 
Masxhiitte; mear Heidlof, in Bavaria. This has been planned 
and erected by Mr. Hall, a Newcastle man, who has ac- 
uired some knowledge of the Bessemer process in Austria. 
e teaches any parties unacquainted with the mysteries of that 
process, fora fee of 500l., furnishing them with drawings of 
converters and other machinery, and with a batch of work- 
men for carrying out the operations. Messrs. Jacobs, 
Haniel, and Huyssen, in Rhinish Russia, have also made ar- 
rangements for erecting, Be r steelworks, They have 
og M. Angerstein, who professeaito know enough about 
the Bessemer process to pull them’ through all difficulties 
without any assistance from Mr. Beésemer or anybody else. 
Their principal difficulty will, however, consist in making 
their own iron to suit the converter, as the great bulk of their 
ores is of a doubtful character, At Kénigshiitte, in Prussian 
Silesia, they have, after many failures and long experiment- 
ing, ultimately succeed with eminent success. 





ed in worki 
They bring the liquid iron direct from the blast furnaces to 
the converters by means of large ladles placed on trucks. 
They add spiegeleisen to their charges, and they have been 
amongst the tew foreign customers for Mr. Henderson’s 
ferro-manganese, which they will make for themselves in 
future, as they cannot get any more of this material from 
England. 








Tue ParKHEAD ForGE.—We haye to correct some mis- 
printed figures in our article on the Parkhead Forge, on page 
336 of the present volume. In speaking of the puddli 
furnaces and charges, the sentence printed, “ they are charged 
into the puddling furnace in 24cwt. charges, and each 
charge produces about 1 ton,” &c., should be, “they are 
charged into the puddling furnace in 4 cwt. charges, 24 cwt. 
producing about 1 ton,” &¢. ‘The speed of the rolling-mill 
should be 33 revolutions per minute, and that of the engine 32. 
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PRE-ADAMITE LOCOMOTIVES. 
CONSTRUCTED AT THE NEATH ABBEY WORKS, SOUTH WALES:—1838-40. 
(For Description, see opposite Page.) 
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PRE-ADAMITE LOCOMOTIVES. 


CONSTRUCTED} AT} THE NEATHZABBEY WORKS, SOUTH WALES:—1831-36. 





One of the chief objects of a journal like our own is to lay 

before its readers accounts of the most recent novelties in 
engineering science, and our pages are consequently generally 
oceupied by descriptions of new processes and inventions, or 
of important works in progress or lately completed. This 
week, however, we have departed somewhat from our usual 
course, and have devoted considerable space to recording 
some of the productions of bygone days, in the form of some 
curious locomotive engines, constructed by the Neath Abbey 
Tron Company, between the years 1831 and 1840. These 
engines, mH | we illustrate by engravings on the present 
page and pages 453 and 456, present a curious appearance to 
ocomotive engineers of the present day, and they certainly 
form a most striking contrast to the engines now in general 
use. Notwithstanding their many faults, however, these 
“ancient Britons,” as they almost deserve to be called, will, 
we think, be studied with much interest by very many of our 
readers. 

The engine shown by Fig. 1 (page 453) was constructed 
Z& Neath Abbey Iron Company in the year 1831 for Mr. 

omas Prothero, of Newport. The arrangement employed 
on this engine for communicating the motion of the pistons 
to the wheels is very peculiar: it will be readily understood 
from the engraving. Another noticeable feature is the feed- 
water heater, which consists, as will be seen, of a casing sur- 
rounding the horizontal portion of the blast-pipe. ‘3 ig. 2 
represents another engine constructed in 1831. tn this case 
the cylinders are placed horizontally ; but they are fixed to 
the upper part of the boiler, and the motion of each piston 
18 communicated to the wheels by a rocking beam. Arms 
Projecting from these beams are connected to cranks on a 
sha: extending across the top of the boiler, and on this shaft 
the eccentrics for moving the slide-valve are placed. It will 
be noticed that this-engine is carried on springs, and that, 
like that shown by Fig. 1, it is provided with a feed-water 
heater. The locomotive boiler shown by Fig. 3 on the pre- 
sent page was also made in 1831. Its construction will be 
clearly understood without any special description. 








Fig. 4 represents a locomotive constructed for the Dowlais 
Tron Company in 1836, this engine being specially intended 


for steep gradients, and being provided with gearing for 
working in a rack. It is a six-coupled engine with inclined 
cylinders, the connecting-rods being coupled to cranks on a 
shaft situated under the hind end of the boiler. This shaft 
drives the trailing axle by means of gearing, and it is also 
connected by gearing with a shaft carrying the cranks for 
working the valves, and with another shaft on which is 
placed the large pinion gearing into the rack. An arrange- 
ment is provided for lifting this pinion out of gear with the 
rack, when required. 

Figs. 5 and 6, on the opposite page, are probably the most 
interesting of the series. e engine represented by them is 
one constructed for the Rhymney Iron Company in 1838. 
As will be seen by the figures, the engine is carried on two 
bogies, each having four coupled wheels, and motion is com- 
municated to these wheels from a shaft between the bogies 
by means of toothed wheels with spherical faces, as shown 
in Fig. 6. It will be seen from Fig. 5 that in each bogie one 
spring on each side is made to serve for the two axles—a plan 
used ~~ afterwards by Sir Daniel (then Mr.) Gooch in some 
engines designed by him for the Great Western Railway. 

he last figure (Fig. 7) shows a method of increasing the 
adhesion of a locomotive by providing it with a broad roller 
bearing upon the surface of the ground between the rails. 
This plan was applied by the Neath Abbey Iron Company, in 
the manner illustrated, to a small locomotive, in the year 
1840. In conclusion, we should state that our engravings 
have all been carefully prepared from tracings of the — 
drawings of the various engines, with which we have been 
kindly supplied by the Neath Abbey Iron Company. 








Aw American Exursition.—It is pro to hold a 
t exhibition in the United States in 1876. Mr. Horace 
reeley suggests that the exhibition should be opened July 4, 
1876, which would be the hundredth anniversary of the 
declaration of American independence. 











THE PROPOSED ABYSSINIAN Rattway.—No railway 
has yet been determined on; but particulars of Mr. 
Haddan’s pontoon railway have, we believe, been for- 
warded to General Napier for his approval, and, should 
he desire it, the necessary materials will be sent out. 
The principle of Mr. Haddan’s portable railway is to 
construct fngitudinal sleepers or pontoons in the form 
of long sheet-iron cans, which, when used, are rammed 
with earth or sand to give them the necessary stability. 
The various pieces, rails included, do not weigh more 
than about 50 lb. each, and they are thus quite portable, 
and there are no loose bolts or other small pieces to 
get mislaid or lost. Each piece is made distinct in 
itself, the rail being rivetted down to the sleeper; so 
that one end projects while the reverse end recedes, 
and thus each piece breaks joint with its successor. 
Each tie-bar is provided with studs and turned-up ends, 
and has merely to be slid on to the ends of the last 
laid pair of rails, before the next pair are placed, and 
requires no bolts to keep it in position. The ordinary 
bridge rail fish-bar is used to obtain a junction lon- 
gitudinally. Being air-tight, these land pontoons can 
also be used on water, and on an emergency they as 9 
be made to serve the purpose of gabions. A number 
of American tube-wells have been sent out with the 
expedition. 

‘HE Intsh Rattway Commisston.—Mr. Price Williams, 
the pee es engineer of the Irish Railway Commissioners, 
has instituted the most critical examination of every i 
and detail of the railways in Ireland. The information col- 
lected is strictly confidential, and is to be laid before the 
peng with the understood. object of a Government pur- 
chase of the Irish lines. 
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FAIRLIE’S LOCOMOTIVE CARRIAGE. 


A Few weeks ago (vide pages 341 and 342 of the present 
volume) we called attention to a “— of working on heavy 
inclines proposed by Mr. Robert F. Fairlie, and we also gave 
an ving of a combined | tive and carriage prepared 
ay got out by Mr. Fairlie some years ago. At the 
same time we remarked that Mr. Fairlie had recently paid 
further attention to the matter, and that he had prepa 
some plans which were, in many respects, improvements 
upon the original ones. The > « engraving which we 

ve this week represents one of Mr. Fairlie’s most recent 

esigns. In our illustration, Fig. 1 is a side elevation ; Fig. 2, 
a longitudinal section; Fig. 3, a sectional plan; yo , a 
front elevation; Fig. 5, a k elevation; Figs. 6 7 are 
transverse sections; and Fig. 8is a plan showing the arrange- 
ment of the frame. 

It will be séén by these views that. the “locomotive car- 
riage,” as it may be termed, is carried on a pair of steam- 
bogies, each having six eoupled wheels, these be being 
connected by a frame,‘construeted,as shown in the plan, Fig. 8. 
This frame, besides a rigid connexion between the 
two bogies, carries the , tanks, and compartments for 
the ngers and ; and the i 
sim; connected with this»frame by centre-pins, check- 
8 being, however, provided to ensure lateral steadiness. 

boiler is of the ordinary locomotive patern, and its barrel 
is surrounded by a compartment in which goods can be 
stowed. A section of this gooés compartment is given on 
the left-hand side of Fig. 6." The firing is performed in-the 
usual way, the stoker standing behind the firebox ; but the 
driver is provided with a raised platform placed about level 
with the top of the firebox-casing. The driver, when standing 
on this platform, has a clear look-out ahead over the top of 
the goods compartments, the latter being kept lower than 
the snger compartments in order to afford this clear view. 
Each bogie is provided with a pair of outside cylinders, and 
the steam is conducted to these ¢ylinders through Pipes 
arranged in the same manner as in Mr. Fairlie’s o 
engines, aay described in this journal. ; 
t portion of the vehicle devoted to ngers is, to- 
gether with the greater part of the weight of the tanks, 
earried by the trailing bogie, and its arrangement will be 
readily understood by reference to the engravings. It will 
be seen that there are two stories, the lower story or com- 
partment affording accommodation for forty-four first-class 
and the upper story for forty-eight second-class passengers. 
There are thus seats for ninety-two passengers in all. The lower 
compartment is entered by side doors, and the upper com- 
partment by an end door, this door opening on a kind of 
allery, to which access is obtained by steps, as shown in 
Fix. 5. The upper compartment has transverse and the 
lower compartment longitudinal seats, and it will be noticed 
that the water-tank is partly situated under the central seat 
in the latter compartment. The other constructive details 
will be readily understood from reference to the engravings. 

The “ locomotive carriage” illustrated is designed for the 

4 ft. 8} in. gauge, and its principal dimensions are a8 follows : 





ft. in. 
Diameter of cylinders... ace oan ace « O11) 
Stroke » ove eee ise ade cee Ae 
Number % ove oe ove eee 4 
Wheel-base of each bogie tee ove os an OS 
Distance between centres of bogies —... as cee OS 
Diameter of wheels oe oes ove io wae © 
» boiler-barrel oes see deo, oe OS 
Length ,, » tse ose ° : * 0 
‘ of firebox-casing at to’ eee een 
wile » ” ee 4 0 
Vidth of firebox casing at top ... ose a. ae 
satntietiata® a2. . 40 
th of te von ove eve eo ih 
Width 3 56 


Width outside passenger and goods compartments... 10 0 
Cubic capacity bf pron for goods aid +» 620 cub, ft. 
%” ” »» passengers’ luggage 87! _,, 

” ” ” coals ose a & - 

Contents of water-tanks ese ove 825 gals. 
The total weight of the machine is estimated at 54 tons, 

of which about 29 tons would consist of carried load, divided 

approximately as follows : 





tons, 

coed ek jae ala 
Coals ee aes Ae od “ 1 
eee ee a 
Total ... 29 


Of this carried load, 24 tons would be paying freight, and 
the engine would be capable of drawing after it, even up an 
incline of 1 in 12, a further amount of paying load, as we 
shall show presently. 

In the article to which we haye already referred, we 
detailed very fully the principles upon which the system 
of working ‘proposed by Mr. Fairlie is based; but it will 
be convenient that we should repeat some of the chief points 
here. In working heavy gradients, it is especially desirable 
to reduce the dead. weight of the train to the lowest possible 
amount, every pound of dead weight being so much deducted 

freight which is capable of being 
hauled up an incline by a given amount of engine power. Now 
the engine itself'is as much “dead weight” as the trucks or 
passe i and it therefore, like them, should be made 
in the lightest manner possible, consistent with the provision 
of the requisite h and boiler power. But, on the other 
hand, for working trains up heavy inclines a locomotive must 
possess a great amount of adhesion, and the question is how, 
with an engine actually light in itself, this requisite amount 
of adhesion can best be —— Mr. oe over the 
difficulty , after a fashion, by the adoption o: mid-rail and 
gri -wheels; but his engines are, as we have recently 


pointed out in this journal, very complicated, and are 





besides open to an immense number of practical objec- 
tions. Besides this the raised mid-rail is itself objection- 
able in a line on which many level crossings occur; and 
although it has been stated that on the Mont Cenis line an in- 
genious arrangement has been provided for loweringthe mid - 
rail at these crossings, yet we greatly doubt whether it will be 
found to be of any practical use. Mr. Fairlie, on the other hand, 
has taken what we may term a plain common-sense view of 


red | the question, and has altogether ignored the mid-rail or any 


other complex contrivance for increasing the adhesion of the 
locomotive. Instead of these, he simply proposes to place on 
the locomotive a sufficient proportion of the paying load to 
ive the engine the required mehr eed the remainder of the 
oad being dragged behind on separate vehicles in the usual 
way. In some cases it may be necessary to carry the whole 
load on the engine, but this will of pore a pach 
ients on which the ‘engine has to be wor order 
to give his. engine the requisite flexibility, Mr. Fairlie 
arranges hls engine in the manner which we have already 
described, this arrangement likewise enabling him to dis- 
tribute the total load upon a large number of wheels. 

The advantages of this over Mr. Fell’s will be readily 
understood. In Mr. Fell’s engine’ the pressure of the hori- 
zontal wheels upon the rails “as much to the frictional 
resistances of the engine as if it*was carried load, whereas it 
is of no use except for giving adhesion. In Mr. Fairlie’s engine, 
on the contrary, thé weight’ which gives adhesion is carried 


load, and the additional frictional ré ce which is incurred 
in Mr. Fell’s system by placing this'load ‘on trucks @r* tar- 
iages‘is saved. Another advantage is the perfect flexi- 


bility of the arrangement. The engine which we illustrate 
this week, with its two bogies, each having a 6 ft. 6 in. wheel- 
base, would traverse with the utmost ease any curve which is 
likely to occur even on a mountain line. From the arrangement 
of the bogies and connecting-frame, also, this shortness of the 
wheel-base of the bogies in no way interferes with the steadi- 
ness of the engine, whereas in Mr. Fell’s engines, notwith- 
standing that their wheel-base is longer, there is a great 


r | amount of objectionable overhang. 


In comparing the two plans, there is another important 
Mt which deserves attention. In the case of the Mont 
jis line, the trains which it is intended to run are compara- 
tively light, and the’ engines, consequently, are of but 
moderate power. In the case of many mountain lines which 
are likely to be constructed during the next few years, how- 
ever, the circumstances will probably be ve ifferent. In 
order that these lines should pay, there will have to be a 
heavy traffic carried on over them, and this will, of ‘course, 
necessitate the employment of powerful engines, Now it is 
difficult to see how very powerful engines can be constructed 
on Mr. Fell’s plans, unless a portion of their weight is 
carried on wheels which are not coupled up, and the adhe- 
sion of which is consequently not available. The Fell engine, 
if it is to work freely round curves, can scarcely have more 
than four coupled wheels, and if all the weight of a powerful 
engine was carried on these, the weight on each wheel would 
be excessive. “MY. Fairlie, on the contrary, has twelve 
wheels available 6n which to carry his load, and this number 
might even be increased to sixteen with making the wheel 
base much greater than that of the present Fell engines. 

We must now say a few words about the capabilities of the 
engine shown in our engravings. The frictional resistances 
of such an engine should not certainly be more than 18 Ib. 
per ton, and we therefore assume ‘that’ résistance in our cal- 
culations. On an incline of 1 %m'12, the resistance due to 
gravity would be 186.88 Ib., or say 187 Ib., per ton, makiag, 
with the frictional resistances of 18 Ib. per ton, a total resist- 
ance of 205 lb. per ton. The total resistances of the machine 
on an incline of 1 in 12 would thus be * 

54205 = 11,070 Ib. 
On an incline of 1 in 12, also, the weight available for adhe- 
sion would be reduced to }} of the total weight, or to 493 tons, 
and, taking the adhesion at } this weight, it would amount to 
494 x 2240 
— = 18,480 Ib. 
With steam at a pressure of 1701b. per square inch in fhe 
boiler—and there is no reason why this pressure should not 
be safely carried—an effective pressure of 140]b. per square 
inch on the pistons might be maintained throughout the 
stroke ; and under these circumstances the two pairs of 114 in. 
cylinders, with 6 in. stroke, would give a tractive force of 
11.5*X16X2x140 132.25 16x2x 140 
30 Geer =19,749.3 lb., 

an amount slightly in excess of that which the adhesion (sup- 
posing this latter to be only 4 of the insistent weight on the 
wheels) would be capable of taking up. If any objection is 
raised to the high pressure of steam above assumed, it might 
be readily met by lowering this pressure, and correspondingly 
increasing the size of the cylinders. 

The resistances of the engine on an incline being 11,070 Ib., 
and the tractive power (as measu the assumed ad- 
hesion) being 18,480 Ib., there would would remain a tractive 
force of 18,480—11,770=7410 lb. available for drawing @ 
train behind the engine. Of the train thus drawn, the 
frictional resistances would probably not exceed 10 lb. per 
ton, which added to 187 lb. per ton, the resistance due to 
gravity on an incline of 1 in 12, would give the total train 
resistances 197 1b. per ton. Dividing 7410]b. by 197 lb., 
therefore, we get 37.6, or say 37 tons, as the load which the 
engine could draw behind it on the incline above mentioned. 
Of this 37 tons, 24 tons probably might be paying load, 
which added to the 24 tons of paying load carried on the 
om itself makes the total amount of paying freight 

8 tons. 

Altogether Mr. Fairlie’s system has strong points in its 
favour, which entitle it to the earnest attention of engineers 
constructing or having charge of lines abounding in steep 
gradients or curves. In India it might with advantage 
be adopted for working cheaply constructed branch lines 
serving as feeders to the main trunk railways, and it might 
also be advantageously employed on such a line as it has 
been proposed to construet in Abyssinia. In the latter 
instance a line, eapable of being worked on Mr. Fairlie’s 














system, might be constructed in the most rough and ready 
manner, the great flexibility given to the engine by the 
adoption of the double-bogie system enabling it to adapt 
itself readily to any inequalities in the road. 








STEAM-CULTIVATION. 

Ar a recent meeting of the East Lothian Farmers’ Club, 
Mr. Shirriff, Saltcoats, drew the attention of the club to the 
subject of steam-cultivation, more especially with reference to 
the system of letting out — for work, introduced by 
Mr. Sadler, Ferrygate. erring to the t changes 
which had taken place in agriculture within the last twenty 
years, Mr, Shiriff said there could be no doubt that its | ona 
gress in future would be materially affected by the use of the 
steam-plough. In Scotland, agriculturists had been as yet 
slow’to ap the benefits ‘of the steam-plough, as was 
shown by fact ‘that while"there were 400 of these im- 
plements at work in England; there were only ten in Scotland, 
seven of which were at work in Hast Lothian. The original 
outlay was doubtless very heavy; but the value of the 
cultivation on the land was almost incalculable. He a 
some practical illtist¥ations ofthe work done on his own farm 
(Saltcoats) by Mr. Sadler’s plough. The first field had 
174 acres of light oat stubble, which the plough had stirred 
up to a depth of 16 in. in two days, at a cost of 10/., whicha 

ir of horses would have ‘taken thirty days to perform. 

nother field of potato land, 214 acres in extent, had been 
ploughed in 14 days, which would have taken sixteen days 
of a:pair of horsés. In one particular case, where the soil 
was a8 hard as adamant, and which no horses could have 
worked, the steam-plough had turned over to the depth of 
14 in. in two days. There could be no question of the value 
of these results, and he believed the Club would join with him 
in wishing it every success. 

Mr. Sadler, Ferrygate, followed up the observation of Mr. 
Shirriff by detailing his experience of the implement. After 
many difficulties he was now convinced of the success of the 
experiment which he had introduced into’ the county. He 
stated that he was engaged in an experiment at the instance 
of the Highland Society, and without anticipating the report 
which he would have to make to the directors, he might say 
that the result arrived at was four bushels of wheat per 
imperial acre in favour of the steam-plough as compared 
with ordinary cultivation. He knew that the use of the 
steam-plough, and the great facilities which it gave for rapid 
cultivation, would necessitate a change in the system of rota- 
tion, which was of no benefit to the proprietor, except with 
bad tenants. Improved cultivation meant higher rents, and 
in this aspect of the question it would be for the benefit of 
landlords to rid enterprising tenants of such old-standing 
bothers as the rotation system. 


BrsseEMER Rais tn Francr.—We are able to state on 
private and excellent authority that the Terre Noire Com- 
any, whose works are near St. Etienne, France, have orders 
hand for 30,000 tons of steel rails. The prices for the 
later Orders are 12/. 10s. per ton (or 310 francs per tonne 
of 22051b.), delivered at the works. The prices at other 
French ‘works are 340 francs tonne, or say ‘131. 16s. per 
ton. At Terre Noire the melted pig is run directly from the 
blast furnaces into the converters. 

AMERICAN Rigies.—A friend and correspondent writes 
from New York to Mr. Colburn as follows: “I spent a few 
days with my old friend, Colonel Burton, at the Springfield 
Armoury. Burton ‘has promised to send me drawings and 
description of his new balistic chronoscope, an invention of 
his own, which is very simple. He says it will work as close 
to time as Schuttz’s machine, which can indicate géscth part 
of a second. Burton’s can be made for about $50; Schuttz’s 
costs, I suppose, over $1000. I will send the drawing to you 
when I get it. Burton is converting 50,000 of the Spring- 
field rifled muskets into breech-loaders on Allan’s arrange- 
ment, with improvements of his own. I was surprised to 
find him altering thé barrel by boring it out and putting a 
steel lining in it, reducing the bore from 0.58 to 0.50, altering 
the twist from one turn in 6ft. to one in 3 ft., reducing the 
depth of the grooves to a mere nothing, and, of course, having 
no increased depth of groove from muzzle to breech. This 
new breech-loader has already been used twice against the 
Indians on the plains, and with success and great effect. It 
is a splendid arm, and I doubt if any Government has an, 
better. Captain Tyler, of the Royal Engineers, is here. 
will try to get him to visit the Springfield Armoury. I hope 
to write you something of interest before long, but I am too 
cursedly lazy to do much.” 

Botter Exptostons.—The number this year is likely to 
be less than for several years previously. Within the last 
few days, however, we have had the explosion of an agricul- 
tural engine boiler, killing two ms, and, again, the ex- 
plosion of a boiler at Langley Mill, Nottingham, killing three 
persons. 

FREnci Proeress.—A loan for 28,000,000/. is about to 
be invited by the French Government for works of public 
utility, many of which will involve extensive engineering con- 
structions. 

Tur RopmMan Guy.—The Army and Navy Journal, of 
New York, is crushingly hard, but not too hard, upon The 
Engineer, for its recent blunders and onology upon the sub- 
ject of the gun and the Swedish monitors. 
American contemporary need, however, fire only reduced 
charges, as the visible bulk at which it aims is only a shell 
of pre | paper, and is nowhere accepted as an authority 
in this country. 

Duperon’s TUBE-EXPANDER.—We are glad to state that 
Mr. Dudgeon, the patentee of the best tube: ing man- 
dril Sd meee (and which we illustrated in EngrvgEERING 
of r 12th, 1866), has come to England to push his 
a invention. is present address is 18, London- 
wa > 

Russtan Rariwa¥s—Mr. Morgan Williams, C.E., has 
left for Russia, to feo the Nicolai (St. Petersburg and 
ae Railway, with reference to its possible purchase by 
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rent week later than 5 p.M.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under 
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The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
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D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
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for this paper. 


Le bureau @ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 
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ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
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MEETING NEXT WEEK. 

Tur InstTITUTION oF Civi, EnGiInrEeRs.—Twuesday, No- 
vember 19, at 8 P.M. Renewed Discussion upon Mr. Byrne's 
paper, “ Experiments on the Removal of Organic and In- 
organic Substances in Water.” 
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PORTRAITS OF THE ENGINEERS. 

We are sure that many thousands of our readers will 
be pleased to know that we shall soon commence the 
publication of a unique series of portraits of the lead- 
mg engineers of Great Britain and the Continent, 
each accompanied by a brief and suitable biographical 
notice. These portraits will be executed in the highest 
sty.e of wood-engraving, and each will occupy a full 
page of this paper. The portraits of Mr. Fowler, the 
president of the Institution of Civil Engineers, Mr. 
Robert Napier, and Sir John Brown are already in 
the engraver’s hands; and Mr. Hawkshaw, Mr. Fair- 
hairn, M. Flachat, Mr. Penn, Mr. Whitworth, Sir 
Daniel Gooch, and Mr. Bessemer have kindly con- 
sented to sit for exclusive photographs to be pe 
for the series. As each of these gentlemen has a host 
of friends, both within and without the profession, we 
are sure that this announcement will afford wide- 
spread and sincere gratification. 








THE FUTURE OF BRITISH TRADE. 

An uneasy feeling is growing because of the fre- 
quency with which foreign manufacturers now under- 
bid us in tenders for manufactured iron and machinery. 
Thcusands of British engineers and workmen have 
borne testimony, at the late Paris Exhibition, to the 
fair and often excellent quality of foreign workman- 
ship, and hence we cannot console ourselves with the 
reflection that it is by offering inferior articles that 
our Continental neighbours are so rapidly securing our 
former markets to themselves. Even could we do so just 
now, we could not forget how rapid has been the pro- 
gress of mechanical engineering and the iron manu- 
facture abroad, and a further improvement, in style 
and quality of workmanship, less in degree than that 
which has been made within a very few years past, 
would place the Continental engineers and manufac- 
turers quite abreast of, if not ahead of, us. It is 
useless, now, for us to speculate as to how far we have 
done ourselves mischief, by the almost defiant publicity 
which we have given to all our arts, processes, designs, 
and inventions. We can now see that wherever 
the French, German, and Belgian manufacturing 
engineers and ironmasters were interested in learn- 
ing from us, we have done our utmost to teach 
them. We have received their sons, their assistants, 
and workmen as pupils; we have exhibited to them, 
and sold to them, machines to be copied; we have 
allowed, because we could not prevent, many of our 
best workmen to go abroad, Buddicom went to 
Rouen, and started the first considerable locomotive 
factory in France; even Le Creusot was founded by 
an Englishman— Wilkinson; Jolin Cockerill estab- 
lished the large works at Seraing, and Richard 
Roberts was the guiding spirit at the beginning of 
André Koechlin’s important undertaking ob Mathouse, 





Thomas Lloyd, one of Sharp and Roberts’s old work- 
men, has for years been the engineer at Gouin’s, in 
Paris ; Quillacq, who is now sending colliery engines 
from Anzin to Newcastle, served his time with the 
same famous Manchester firm ; and Murray Jackson is 
the engineering brain of Escher, Wyss and Co., of 
Zurich, and is building locomotives there for the Hast 
Indian Railway, at prices to compete with our own; 
and we might add the names of others, such as John 
Haswell, of Vienna, and Hall, of Wiener-Neustadt. 
Of nearly 60,000 patented inventions, comprisin 
nearly all of British inventive genius, we have printe 
250 copies of the specification of each, and offered 
them for sale at an average price of hardly more than 
a shilling a copy; and we have established a dozen or 
more professional institutions, which are constantly 
publishing transactions of great practical importance ; 
and, superadded to all the rest, we have an engineering 
literature, recording everything that we have done by 
drawings and by the fullest explanatory text. Speak. 
ing for ourselves, we have had occasion to note the 
almost exhaustive manner in which our own descrip- 
tive and analytical articles are translated into all the 
engineering publications of the Continent, from 
Berlin to Madrid, and from Paris to Turin and 
Vienna. 

Of all this, however, the consideration is now 
useless. What we have done we cannot undo; nor is 
it in the nature of man, with all his thousand channels 
of intercourse, to now preserve a monopoly of ideas, 
nor, indeed, any exclusive information in practical 
science or art. Between ourselves and engineers on 
the Continent, the race has become one, not of engi- 
neering and manufacturing instinct, knowledge, and 
fitness, but one merely of commercial resources. 
They have plenty of coal and plenty of iron for gene- 
rations to come, even if they have not so much as we 
have. We dislike doubtful statistics, but a writer in 
the Edinburgh Review, vol. exi., p. 88, gives the area 
of the coal-fields of several countries as follows, in the 
order of their magnitude :—United States, 196,650 
square miles ; British North American possessions, 
7530; Great Britain, 5400; France, 984; Prussia, 
960; Belgium, 510; Bohemia, 400; Westphalia, 380; 
Spain, 200; Russia, 100; and Saxony, 30 square 
miles. If we take the Continental coal-fields, roughly, 
at 3600 square miles, and estimate only an average 
of 9 ft., or 10,000 tons to the acre, under the whole, 
we shall have more than twenty thousand million tons 
of Continental coal—enough to fight us with for ages. 
The coal estimates for Great Britain would be far 
greater, just as those for America would immeasurably 
exceed those for all the rest of the world; but even if 
the Continental coal should hold out, at the rate of 
one hundred millions yearly for two hundred years, it 
would be quite enough for our generation, and for 
those in the fifth or sixth generation who came after 
us. For all present practical purposes, there is no 
want of coal, nor of iron, in any of the countries from 


which we are now beginning to feel the effects of engi- |’ 


neering competition. 


The whole question of British v. foreign competition 


is virtually narrowed to that of the cost of labour, 
since, whatever our mechanical resources, our com- 
petitors will employ as good, if not better, machinery, 
and we can look for no advantage therefore in that 
respect. At present labour is dearer in England than 
in France and Germany. There are many reasons for 
this. While we are importers of food at high prices, 
the leading Continental nations are exporters. Again, 
and for the very reason we have just given, they are 
more especially agriculturalists, and not manufacturers, 
and in all agricultural communities the value of labour 
is much lower than in manufacturing districts. And, 
yet again. the French labourer can live upon far less 
than an English worker, so far as provision for 
bodily wants is concerned. If it were a question, 
solely, of comparative physical strength, it might be 
said that the Frenchman, fed as he is, was inferior to 
the Englishman; but while this view applies to the 
omnivagant and omnivorous navvy, and to his dish- 
water-drinking compeer abroad, we are to remember 
that modern engineering and modern machinery re- 
quire not physical strength, but intelligent attention, 
and that the pitman, who, as Tom Taylor described 
him in Punch, “ane o’ the auld schule,” said : 

An’ lawks hoo many times I’ve ett, 

Twe pund of candles for a bet, 

An’ when I’ve doon to dinner set 

Forbye of beef a greet big cut 

Of sausages I’ve gorged six fut, 

When a’ was young ! 

—that this style of pitman and worker is no lo: 
wanted, and that we only compare his strength and 
courage, the first with that of the horse, and the 
second with that of the bull-dog. Steam is better and 





cheaper than horse power, and law better than bull- 
dog courage, and this, we know, is the sentiment enter- 
tained abroad. The attention required for modern 
machinery—and it is modern machinery which now 
enables Continental engineers to compete with us—is 
not a matter of strength and courage, nor of beef and 
mutton, but of thought, dexterity, and skill. And in 
these respects the Continental workman is in advance 
of our own, and his “lodging and ros cost less than 
here. We are not supposing our workmen to change 
places with him, nor are we weighing the scale of rela- 
tive comfort. He is satisfied with what would not 
satisfy English workmen, nor would he care for our 
boiled beef and bitter beer, so long as he could com- 
mand his ragowt and vin ordinaire. However we com- 
pare matters, the human machine, who can give the 
requisite mental and manual attention to the inanimate 
machinery employed in modern industrial production, 
costs less abroad than here to keep him going. As a 
rule, he is more frugal, temperate, docile, and pliable. 

But foreign industry has the constant risk of de- 
structive war hanging over it. Paris has been occu- 
pied by British troops within the present century, and 
it is impossible to say what might have resulted had 
France and Prussia gone to war upon the Luxem- 
bourg question. No doubt the French army, of 
600,000 men, costs but little more for its maintenance 
than our own of 140,000; but it represents a nearly 
fivefold abstraction of industry from its proper pur- 
suits. France has had thiree revolutions within seventy- 
five years. The Emperor, too, is now in his sixtieth 
year, and should he be taken away, no one can say 
what might follow. We do not believe that manu- 
facturing industry can thrive permanently under the‘ 
great military despotisms of Europe. ‘Ten years ago 
the United States were free, but now they are suffer- 
ing the worst consequences of warlike rule—inordinate 
taxes and high prices. And, with their monstrous tariff, 
we can still lay down goods in New York, duty paid, 
cheaper than the Americans, with all their ingenuity and 
industry, can make them for themselves. We sincerely 
believe that the warlike tendencies of the Continental na- 
tions must always cripple their industry; indeed, anyone 
of the sparks of war constantly flitting over Continental 
affairs may undo all that civil and mechanical engineers 
have done there in the interests of peace. Here, in 
England, we may have been improvident, and it may 
be that masters have quite forgotten the simplicity of 
former times, for they must now have their country 
seats, and must stand for Parliament, and their sons 
must keep either their studs or their steam-yachts ; 
but we are content to believe that the constantly 
dangerous condition of affairs abroad must tell against 
anyreally formidable competition with our own industry. 
The nightmare of uncertainty, and the terrors of pro- 
bable war, will more than offset the excesses of our 
own commercial miscalculations, our limited-liability 
mistakes, our railway mismanagement, and our other 
present social misadventures. 








STEEL RAILS. 

WE reprint, upon another page, a letter which the 
editor of the Iron Trade Review las thought worthy 
of insertion in his columns. It is anonymous, and 
it contains no statements capable of verification, but 
offers mere opinions which can have no value except, 
were they reasonable, from their reasonableness, or, 
were they based upon facts, from the personal authority 
of the writer. The letter is simply a tradeletter. Pos- 
sibly the Inon Zrade Review may not consider steel as 
the best form of iron, as it really is ; but, at any rate, 
the letter is obviously that of an iron tradesman 
against steel and against steel tradesmen. It is 
provoking, but not, perhaps, unfortunate, that great 

uestions should require to be fought out against such 
shallow opposition as a tradesman can bring against 
a rival commodity. In the letter in question, sound- 
ing as it does of the commission-agency, we have the 
usual doubts and head-shakings, and “ wait and see’s,” 
in which the gentlemen of the grocer’s and the butter- 
man’s oe indulge when anything is said in oppo- 
sition to their trade interests. It would be a mercy were 
certain tradesmen endowed with brains enough to know 
that questions like the substitution of wrought iron for 
cast iron, and of steel for wrought iron, are based upon 
other than trade considerations, and if they would 
quietly hold their tongues and own that the reasons 
were wholly beyond their apprehension. We recom- 
mend the perusal of “ Z,’s” letter as the shallowest 
defence of an inferior material for railway bars which 
we have yet seen. The writer has nothing to say, 
except that his sympathies are all with wrought iron, 
just as an ironfounder’s would be with cast iron, or a 
tanner’s with leather. The facts which prove the 
jmmense superiority of steel over iron rails are capable 
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of easy verification. There are hundreds of miles 
of steel-laid railways now open to observation in 
England, on the Continent, and in America, 
and there can be no question of their vast supe- 
riority over iron lines. We know nothing of the 
“broken ” steel rails to which “Z.” hints, nor have 
we any belief that he has ever seen one. As to 
his notion that the traffic might “be impeded by the 
smoothness of a line composed wholly of steel rails,” 
we would recommend him, first, to revise his grammar, 
and thus to learn that anything consisting “ wholly” 
of one material, is not ‘ composed,” or, in another 
word, a composition. Again, we have never before 
heard of such a thing as railway traffic being impeded 
by the smoothness of the permanent way, although its 
roughness is often the cause of great resistance. As 
for engine-wheels, especially when fitted with steel 
tyres, slipping on steel rails, “ Z.” will learn by obser- 
vation on the London and North-Western Railway, 
and at the Woodhead tunnel of the Manchester, 
Sheffield, and Lincolnshire Railway, that, as was 
to have been expected of two like materials 
working upon each other, steel upon steel has 
more friction than steel upon cinnekt non. “2,” 
believes that we have “ very substantial reasons for 
** writing up” the use of steel rails. He is right. We 
have ‘repeated the reasons often, and those who know 
anything of the advantages of steel over iron rails need 
no reminder as to how substantial our reasons are. 
At any rate, they are not mercenary, nor do we suppose 
this charge is made against us. We should be glad to 
see all trades flourish, but we are not in the habit of 
dealing with great questions of railway policy and en- 
gineering practice with any reference whatever to 
trade considerations, still less with reference to the 
narrow prejudices of tradesmen and commission-agents. 





MARINE ENGINEERING. 

MARINE engineering, in common with engineering 
of every kind, is now in a very depressed condition. 
But its restoration to its former state of prosperity 
cannot be very distant, and meanwhile it will be 
profitable to inquire whether the forms into which it 
will next expand itself will be similar to the old, 
and whether any and what changes in marine machi- 
nery are impending. As a general rule, the pro- 
prietors of steam-vessels are much more alive to the 
importance of employing only economical engines than 
they were formerly, as the difference between a large 
and small consumption of fuel may make all the differ- 
ence between a profit and loss in the running of 
steamboats, and there can be no doubt that the main 
condition of preference between one manufacturer 
and another, when trade begins to revive, will be the 
degree of economy with which their respective kinds 
of engine can be made to work. So ir as the out- 
ward coufiguration of marine engines is concerned, it 
may be now taken as granted that the direct- 
acting screw engine has established its superior 
eligibility over the geared engine, and the various 
types of direet-acting serew engine have practically 
reduced themselves to two—the return connecting- 
rod horizontal engine and the overhead or inverted 
vertical engine. The eligibility, or otherwise, of 
double-cylinder engines is in reality a question of 
pressure, for, whereas with all such medeuate pres- 
sures as are now usual in steamboats, single-cylinder 
engines are unquestionably to be preferred, the case 
will be different when such pressures as 100 1b. on the 
inch, or more, come to be employed, and there double- 
cylinder engines appear to be mest expedient. At the 
Paris Exhibition various forms of double-cylinder 
engines were shown, and among the most eligible 
varieties was one from Sweden, figured some time since 
in our pages, and in which the high-pressure cylinder 
was set within the low-pressure one. In another 
form of horizontal engine, the high-pressure cylinder 
was set upon the cylinder cover of the low-pressure 
one, and as the low-pressure cylinder was the 
larger, a piston-rod proceeding from .he' low-pressure 
piston: passed on each side of the high-pressure 
cylinder to engage a crosshead, to which a piston- 
rod from the high-pressure cylinder also joined 
on, hy which arrangement all the piston-rods passed 
through accessible stufling-boxes. K similar arrange- 
ment, but with the small cylinders attached to the 
bottoms of the low-pressure cylinders instead of to the 
tops, had previously been introduced by Messrs. Hum- 
hrys and ‘Tennant into some of the vessels of the 
?, and O. Company. But, on the whole, it was not found 
to work very satisfactorily, though, no doubt, this re- 
sult was accidental to special circumstances, one of 
which probably was too much superheating and too 
little lubrication. The best douthe-ejlinder arrange- 


ment suited for steam-vessels that we have seen is that 
known as Nicholson’s continuous expansion-engine, in 
which the steam of the high-pressure cylinder, after 
having urged the piston through half the length of the 
stroke, escapes into the low-pressure cylinder, and the 
expansion thereafter goes on in both. The benefit of 
this arrangement is that there are ee two cylinders, 
as in any pair of common engines, and yet the whole 
measure of expansion incidental to the best form of 
double-cylinder engine is obtained, while the cranks 
are at the same time maintained at right angles. This 
is the form of double-cylinder engine that appears 
destined to come into use in steamboats. 

In most of the modern varieties of marine engines, 
surface-condensers are used to condense the steam in 
the manner of a still, and thus return fresh water to 
the boilers. This plan was originally introduced by 
Mr. Watt, who, however, discarded it on account of 
its size and cost, and of the imperfect action in some 
waters produced by the deposition of incrustations on 
the refrigerating surfaces. Hall revived the plan, 
thirty years ago, with special reference to steamboats, 
and on the hypothesis that marine boilers, at that time 
found to be very perishable—for they seldom lasted 
more than four or five years—would have their dura- 
bility so far increased by the use of fresh water, such 
as his condensers would supply, that they would last 
as long as land boilers, many of which had continued 
working for twenty years. This doctrine was sufli- 
ciently plausible to induce the application of Hali’s 
condensers to a number of steam-vessels, and more 
especially to the vessels of the St. George Steam-Packet 
Company, one of whose vessels, the Sirius, fitted 
with these condensers, made the first voyage across the 
Atlantic. But Hall’s anticipations as to the imcreased 
durability of the boilers under his system turned out 
to be a complete mistake. The boilers of the Sirius 
were worn out in four years; and the St. George 
Steam Packet Company was wound up. Hall’s con- 
densers consequently fell into total disuse, as they 
failed altogether in their professed object of increasing 
the durability of the boilers, while their use was at- 
tended with some complication and expense. Of late 
years surface-condensation has been revived, not to in- 
crease the durability of the boiler, but to enable a 
higher pressure of steam to be used with safety. ‘The 
high pressure, however, has not been simultaneously 
introduced from the want of a suitable boiler ; so that 
in modern steam-vessels we have the evils of surface- 
condensation without the benefits, just as was the case 
thirty years ago; and one of two alternatives is in- 
evitable, either that surface-condensation will again be 
discontinued, or that boilers capable of withstanding 
a higher pressure of steam must be introduced. The 
latter event is the one which we believe will occur; 
and the great desideratum now presenting itself in 
connexion with marine machinery is the introduction 
of a marine boiler, which, while in other respects 
eligible in its arrangements, shall be able to withstand 
a high pressure of steam. When a boiler of this kind 
has been obtained, pressures over 1001b. per square 
inch, with surface-condensation, and one of Nicholson’s 
engines working the steam twice over, as in a common 
double-cylinder engine, but with the cranks at right 
angles, will, we predict, be the species of marine 
engine that will be generally adopted. 

The present method of firing marine boilers by hand 
is an expensive barbarism, which should long since have 
been abandoned; and marine engineers, laying out 
their plans for extensive employment in the tuture 
should consider what species of automatic firing appa- 
ratus they will adopt in their practice. ‘Those who 
refuse to consider such new expedients will simply be 
passed over, and orders will flow to those who will 
give steamboat proprietors the most advantageous 
result. ‘The firing of furnaces by hand in a rough sea 
and in a warm climate is an exhausting and costl 
operation, looking to the vast army of firemen whic 
a large steamer has to keep up ; and the work is worse 
done than it would be by machinery, while vastly more 
expensive. There are various kindsof firing mechanisms 
that would be suitable for a steam-vessel, and some 
one of them or some alternative method must be 
employed, unless we go a step further and have gas 
furnaces. It is well known that coal burned with a 
limited supply of air generates carbonic oxide, which 
is a combustible gas, and is the same that is 
generated in smelting-furnaces for iron, and which in 
the best furnaces is now conducted away through 
a pipe and burned under a boiler to generate the 
steam required for the ironworks. In such cases the 
gas is a waste product. But there is ——s to 

revent the erection in each steam-vessel of an 
imitation blast-furnace for the generation of this gas. 





Into this furnace the whole of the coal would be cast, 





and the resulting gas would be conducted into the 
furnaces of the boilers, and there be consumed. Under 
this arrangement there would be no stoking, and no 
cleaning of fires every watch. For the whole of the 
combustible parts of the coal would pass into the 
furnaces as gas, and the incombustible parts would 
run out through a suitable orifice in the form of slag, 
and be cast overboard. By this process there would 
be no waste of cinders or small coal, and, furthermore, 
there would be no smoke. 

But not only is it desirable that the coal should be 
utilised in a more convenient and artistic manner; 
the air entering to maintain the combustion in the 
furnaces should be heated to the highest convenient 
point, by which expedient a higher temperature will 
be obtained in the furnaces, and a much smaller area 
of heating surface will suffice for the generation of the 
steam. Nor is there any risk of burning the metal of 
the boiler by the high temperature, provided an effi- 
cient circulation of the water within the boiler is 
maintained, and both in boilers and condensers one ot 
the most essential conditions of efficiency is to provide 
that a rapid circulation of the refrigerating water shall 
take place. In the case of boilers, the main provision 
necessary to the attainment of this end is large water 
spaces, or the application of large circulating pipes to 
the exterior of the boiler, whereby the water ma 
easily descend to replace that carried upwards by the 
steam. 








THE PRAGUE BRIDGE. 

WE give, on the opposite page, an engraving pre’ from 
a photograph, recently taken, of the fine suspension bridge 
now in course of erection over the river Moldau, at . 
The bridge is being built on Mr. Ordish’s rigid suspension 
principle, and it will carry an ordinary roadway for carriage 
traffic and footways. The main feature shown by the en- 
graving is the scaffolding, erected for supporting the main 
and cross girders until the chains were coupled up, and also 
for enabling the latter to be got in place. It will be seen that 
the — was suppo by five detached timber piers, 
which have been removed since the photograph was taken. 
The scaffolding for enabling the chains to be erected was 
made up of round poles secured by ropes, about 1500 poles, 
each 36tt. long, and 3 tons of rope being used in its construction. 
The scaffoldings for the piers were constructed of squared 
timbers, and these scaffoldings still stand, asthey are being used 
by the painters. The platform of the bridge is now being laid, 
and it is expected that the bridge will be tested and the whole 
of the seaffolding removed during the present month. We 
hope to give a complete account ot the work on its completion. 


QUALITY OF LRON AS NOW USED. 
To rue Eprror oF ENGINgERING. 

Str,—The paper on the above subject by Mr. Ewing Matheson 
cannot fail to be read with great interest by all whose operations 
require a standard of quality higher than may be admitted for 
common purposes. Asa corroborative of some of Mr. Matheson’s 
valuable remarks, and to show what may be done (within the 
limits of fair price) by a little care in selection of qifatities and 
treatment by the manufacturer, it may be of interest to state, 
with your permission, the following facts: 

In the course of my inspection, a few days ago, of the mann- 
facture of the Griffin patent railway sleeper, at the Phenix 
Ironworks, at Glasgow, for the casting of which we require, of 
course, a superior metal, I took at random several bars from 
the samples which our ne orders to be run from time to 
time during the casting of the sleepers. These bars were 1 in. 
X2in., and, when placed between 3 ft. bearings in the testing- 
machine, broke at from 30 cwt. to 34cwt. These weights re- 
duced for the standard bar of 4 ft. 6 in. x 1? give a mean constant 
of 597 1b. On referring to the inspector’s register of periodical 
tests, I found the same results, which, as compared with Mr. 
Fairbairn’s average of 471, now generally accepted, certainly 
deserve noting as an example. 

I have the hononr to be, Sir, &c., 
W. J. Cocksurn Morr. 

19, Great George-street, Westminster, Oct. 4, 1867. 


THE STEAM-JET CUPOLA. 
To THE Epiror oF ENGINEERING. 

Str,—Your impression of Friday last, we find, alludes to our 
steam-jet cupola, and contains some statements respecting it 
which, we beg to say, are incorrect. 

The amount of coal consumed to suppl 
ton of iron melted; and the amount of p24 
1 ewt. to 14 7 ton of iron melted. 

The insertion of this will, we hope, remove false impressions. 

Yours truly, 
Woopwarp BrotHeERs. 

Queen’s Foundry, Ancoats, Manchester, Nov. 11, 1867. 


_ Puitapetpnta.—A Philadelphia letter says: “We have 
just concluded a postal convention with Belgium on mutually 
advantageous terms. Independently of the regular services 
between New York, Boston, Savannah, and the Antilles, two 
lines of steamers are about to be established, one between 
the first named port, Porto Rico, New Granada, Venezuela, 
and British Guiana; and the other from the same point to 
pod ace er Rio Janeiro, and other Brazilian 
anchorages. t Indian Steam Navigation Com 

has been also founded, with a proposed capital of 1,000,000 . 
Ifa telegraphic cable should be laid between Brest and St. 
Pierre Miquelon, a cable will also be laid in connexion with 
it to the most favourable point on the coast of Maine, Benger, 
or Portland. Our relations with France are being multip 
every day, and oceanic telegraphy could only render them 
more intimate. 














the jet is 1 ewt. per 
2, for melting, from 
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INDUSTRIAL EDUCATION. 


Ar the Annual Soirée of the Huddersfield Mechanics’ Institu- 
tion, held on the 31st of October last, the following address was 
delivered by Mr. Samuel Smiles. The Earl de Grey and Ripon 
occupied the chair. 
“ My Lords, Ladies, and Gentlemen,—The subject on which 
I propose to afew observations is that of technical educa- 
tion, and its i to the arts and manufactures. It is a 
-and.important subject. Great masses of our popula- 

in these northern ier yar Eli = are the Dives 
industry—depend for daily bread wu 
iment in the-arts and manufactures ; tod if it should 
turn out that their instruction as workmen, as foremen, or as 
masters is technically inferior to that of other nations, the con- 
sequences must eventuall Ee of a very serious character in- 
deed. (Hear.) But is case that we have any reason to 
fear the ition of rival manufacturers in the markets of 
the world? Isit really so, that we, who have effected the most 
important mechanical inventions of the past century—who have 
ven to the world the steam-engine, the locomotive, the spin- 
-jenny, the power-loom, the self-acting mule, the planing- 
machine, the steam-hammer, and a multitude of machines and 
tools ealeulated to facilitate production and expedite labour— is 
it possible that we can have any real grounds for fear from con- 
tinental or other rivals ? m here can - ~~ that the im- 
pression is wing—rapidly growing—that this is really the 
case. It mad of aim be sckanatakoe’ that we > the 
very best practical schools for workmen in our excellent work- 
shops and manufactories. That is unquestionably an immense 
advantage. But although no technical education, however com- 
plete, will enable the artisan to-dispense with the education of 
the workshop, without which no practical art can be thoroughly 
learnt—just as no amount of theoretical instruction in the art of 
riding will teach a man to ride so well as the back of a horse— 
yet it is every year becoming more clear that it is not only in 
the school of practice, but also in the schvol of science, that the 
advanced workmen must be trained. It is believed by those 
who have given the matter their careful attention, and are in 
the best position to form an unbiassed opinion upon it, that unless 
we make haste to educate our population at least up to the 
continental standard, our position as a manufacturing nation 
must before long become very seriously imperilled. ge 
Do not suppose that 1 am conjuring up an imaginary danger. 
ask you to look the facts fairly in the face, and see how we 
now actually stand. Recollect that all the great inventions 
which I have cursorily mentioned—the steam-engine and its 
modifications, all our tools and hi are now ¢ to 
the world. ‘Though mostly of English origin, they have become 
the pro of the human race; and they are in use in nearly 
all civilised countries. (Hear, hear.) For a long course of 
years past, during the last century at least, we have enjoyed 
certain special and loca) advantages. We were separated from 
Europe by many miles of deep sea, and enjoyed the blessings of 
peace within our borders, while most of the continental nations 
were worrying each other and ruining each other by war. We 
have bad abundance of coal, iron, and hard-working men; and 
we have had the advantage of the first use of the great inven- 
tions of the last century, which gave us a start in the race that 
we have kept till now. But it must be confessed that those 
special and local advantages which we have heretofore enjoyed, 
have in a great measure ceased. Other countries have enjoyed 
the benefits of a long peace. Belgium, France, and Germany, 
like us, possess coal, iron, and hard-working men. They, too, 
make use of all our tools, engines, and machines, which they are 
constantly improving upon; and it is tolerably clear that unless 
we bring up our industry by dint of speed, superior skill, and 
superior science, our advantages will in a great measure cease 
(Hear.) England having adopted free trade (applause), and 
thrown her ports open to the world, has at the same time 
thrown her various branches of industry open to the competi- 
tion of the world; and if the manufacturers of Belgium, 
France, or Germany, can make cheaper machines, or cloth of 
silk, woollen, or other fabrics, they may compete with us in 
all foreign markets, and undersell us even in our own. Under 
the system we have adopted, they are as free to do so as are the 
corn-growers and cattle. breeders of Russia, Holstein, the United 
States, and other countries, to undersell our farmers in Smithtield 
and Mark-lane. Free trade has thrown our markets open to the 
world. (Hear, hear.) Foreigners have seen with envy, and 
very properly do their best to rival, the manufacturing pros- 
rity of England. All the states I have mentioned have 
ounded what are called Trade Schools, in which the principles 
of mechanics, chemistry, and physics—the nature and qualities 
of raw materials, and the rationule of the processes by which 
they are converted into manufactured articles—are carefully 
taught by thoronghly qualified teachers. Such schools also 
exist in Gwitzerland, ustria, and the states of South ey 
Fifteen years ago, as I find from a report on the subject pu 
lished by our own Government, the trade schools of the compa- 
ratively small kingdom of Bavaria were 26 in number, with 221 
teachers and 11,579 pupils. I hold in my band — 
of the technical schools of Mulheim, Crefeld, and Elberfeld, on 
the Rhine, three towns very similar in character to Huddere- 
field; from which it would appear that the instruction given 
in them is of the most complete character. I will leave the 
prospectuses with your secretary, and I shall be glad if some 
member of the German class, if you bave one, will translate 
them for the benefit of the members. Te French have also 
of late years paid great attention to the industrial education of 
their artisans. They have established tec'inical schools of all 
kinds with that object. At Paris, there is the school of the 
Conservatoire des Arts et Métiers for the free education of 
skilled artisans, and the Central School of Arts and Manufactures 
for higher-class pupils. 1 find it stated in a letter of Dr. Lyon 
Playfair to the chairman of the Schools Inquiry Commission, 
of which Mr, Baines is a member, that when M. Dumas, the 
French senator and savant, in going through the Paris Ex- 
hibition, came to anything excellent in French manufacture, 
his invariable question was: ‘Was the sone S this esta- 
blishment a pupil of the jo oe of Rao ~ ——. 
and in the t majori cases he rece’ a reply in the 
affirmative.” At Lyons, the School of St. Pierre gives hirst-class 
instruction, gratuitously, to about two hundred students. One 








of the branches taught is the application of art to the silk 
mnanufacture, and the instruction of the students in the method 
of transferring the productions of the artist to the loom of the 
weaver. This school is constantly sending forth a number of 
young men highly educated in all the arts applicable to the silk 
manufacture, as regards the preparation of the raw material, 
dyeing, and-designing of patterns. And by this means Lyons 
is enabled to keep the lead of the world in this branch of pro- 
duction, the only town running it close being Crefeld, where 
there is a similar school. The municipality of Lyons gives 
20,000 and the Government of France 20,000 francs annually 
for the maintenance of this institution. (Hear, hear.) Roubaix, 
in the north of Brance, which comes closely into competition 
with Bradfordyjbesides educating the whole children of the 
commune gratuitously in common day-schools, has efficient 
technical schools for the advanced instruction of the workmen. 
I saw, the other day, a great pile of goods from Roubaix, in the 
warehouse of a gentleman in the city of London, who had, until 
recently, a factory forthe making such goods at Glasgow, which 
he has now closed. Atthe Chalons-sur-Marne Public School of 
Art and Trades, 450 pupils are maintained at the expense of 
the Government, besides those who pay for their instruction. 
Let me tell you that the masters there, the employers of labour, 
are as anxious for instruction as the working men themselves. 
While the working-class organisations of this country are enact- 
ing regulations for the limitation of skill—so that the standard 
of work shall be not that of the best, but of the most ordinary 
workman—the foreigners are stimulating the skill of their work- 
men, rewarding those who excel in it, and in all ways actively 
promoting the industrial education of their people. Now, these 
ave serious facte, and it is right that we should look them fairly 
in the face. (Hear.) Is it not full time that we took a lesson 
from them ? for if we are to maintain our position, we too must 
educate our working men, who for energy, industry, and natural 
capability are unequalled in the world. (Applause.) So long 
ago as the year 1851, Mr. Moseley, one of our Government Edu- 
cation Inspectors, made this remark in this report: ‘ There is 
good reason to believe that unless measures be taken for the better 
instruction of the workmen in England, our neighbours will gain 
that advantage over us in the scientific character of their ma- 
chines, which they have confessedly done by means of their 
drawing-schools in the arts of design.’ Fifteen years ago, 
principally through the instramentality of Prince Albert 
(applause) schools of design were estublished, and have worked 
most satisfactorily in all the large towns. ‘The results have 
been admirable, yet we are not supposed to be an artistic people. 
The French even say that our English ladies do not know how 
to put on ashawl, (Laughter.) Yet these schools have shown, 
and our works of art show, that we have in us the germs of art; 
and that art, as applied to manufactures, has rapidly improved 
in England of late years was distinctly admitted by M. Cheva- 
lier in his report on the English Exhibition of 1862. (Hear, 
hear.) Dr. Lyon Playfair, shortly after the Exhibition of 1851, 
expressed the same alarm as Mr. Moseley did, lest England 
should be falling behind in consequence of the want of efficient 
instruction of our workmen. He pointed out that the special 
advantages which England possesses as a manufacturing nation 
have, in a great measure, ceased ; that the facilities whici now 
exist in the means of communication between countries have 
placed most European nations nearly on a level as regards the 
supply of the raw materials of manufacture; that competition in 
industry is year by year becoming more and more a competition 
of intellect ; and that the nation which most quickly promotes 


the intellectual development of its artisans must, by an in-, 


evitable law of nature, advance, while the country which neglects 
its industrial education must, by the same law, inevitably re- 
cede. Since the opening of the present Paris Exhibition, Dr. 
Playfair, who was one of the jurors, has reiterated this opinion 
in a letter to Lord Taunton, chairman of the Schools ‘Inquiry 
Commission, until recently sitting in London; and he alleged 
that, from all that he saw and heard at laris, he was convinced 
that the foreign manufacturers were making much more rapid 
progress than we were; and that tre chief cause lay in our 
neglect of industrial education, to which the foreigners were 
ping such constant and sedulous attention. A copy of Dr. 

layfair's letter was sent by the com:ission to a number of the 
more eminent English jurors, for their opinion upon it, and their 
replies have been pubiished. ‘Those opinions are of a very start- 
ling character, and calculated, if anything can do so, to rouse us 
from the state of placid content into which we have fallen as to 
our unapproachable superiority «s a manufacturing nation. I 
will quote a very few of them. Professor Tyndall acknowledges 
that * the facilities fer scientific education are far greater on the 
Continent than in England, and where such differences exist, 
England is sure to tall behind as regards those iudustries into 
which the scientific element enters. In fuct,’ says he, ‘I have 
long entertained the opinion that in virtue of the better educa- 
tion provided by continental nations, England must one day— 
and that no distant one—find herself outstripped by those 
nations, both in the ‘arts of peace and war. As sure as know- 
ledge is — this must be the result.” (Hear.) ‘Then, the 
late excellent president of your Institution, Mr. Huth, speaking 
on a subject with which no one can be more practically con- 
versant, expresses his ‘ fear that the enormous strides that have of 
late years been made by our continental rivalsiu France, Belgium, 
Prussia, and Austria, will make it daily more difficult for our 
woollen manufacturers to hold, not only their former prominent 
position, but even in many cases to maintain their present one ;’ 
and he adds, ‘from all I could see and learn, [ found both 
masters and foremen of other countries much more scientifically 
educated than our own. ‘This, however, is not all. ‘Ihe work- 
men themselves of other countries have a far superior education 
to ours, inany of whcm have none whatever.’ As regards me- 
chanical engineering, in which England has heretofore reigned 
supreme, Mr. Fowler, the President of the Institute of Civil 
Engineers, concurs with Dr. Playfair in the opinion that 
‘foreign nations have made greater manufacturing progress than 
England since the Exhibition of 1851,’ but Mr. MacConnell, 
the éminent locomotive engineer, goes much further. Speaking 
of the foreign locomotives which he saw at the Paris Exhibition, 
he says: ‘1 am firmly convinced that our former superiority, 
either in material or work: ip, no longer exists; in fact, 
there are engines shown there, made in France and Germany, 
equal to those of the best English makers,’ and he adds, ‘it 





requires no skill to predict that, unless we adopt a system of 
technical education for our workmen in this country, we shall 
soon not even hold our own‘in cheapness of cost as well as in 
excellence of quality of our hanical productions.’ (Hear.) 
That Mr. MacConnell was fully justitied in making this 
statement is proved by the fact that, since his letter was 
sent in, the Schneider firm at Creuzot, in France, have ob- 
tained a contract from Russia for e‘ghty locomotives, which 
before would most probably have come to England. A tew 
words about this great Creuzot manufactory. It employs no 
less than 9950 workpeople. The blast furnaces produce 130,000 
tons of pig iron yearly, and the forges produce 110,000 tons of 
wreught iron, wnich is worked up into engines—iocomotive, 
marine, and fixed—as well as machines of various kinde. The 
workshops of construction alone turn out engines and machinery 
of the annual value of about 560,000/. (Hear.) Indeed, 
Creuzot is one of the largest manufuctories in France. I do 
rot know whether that of Krupp, at Essen, be larger: that, 
also, is a gigantic manufactory, employing many thousand 
workpeople. But another important feature of Creuzot is the 
pee. system of instruction provided for the workpeople in 
the technical schools of the place. At the Paris Exhibition 
there was an entire building occupied by the engines and 
machines of the establishment, together with models and draw- 
ings showing the arrangements of the schools as well as the 
proticiency and progress of the pupils. And it is clearly shown 
that those pupils who have most successfully availed themselves 
of the instruction provided for them are those who take the 
highest moral and social position, and rise to the highest ranks 
as workmen, foremen, clerks, superintendents, and engineers, 
But this, of course, was only what was to have been expected, 
(Hear, hear.) Another circumstance is worthy of being men- 
tioned in passing. ‘The foreign workpeople seem to get more 
good out of their wages than ours do. Being weli educated, 
they are able to live more comfortably and more intelligently 
than if they had received a narrow education. The effect of 
improved culture is not only to render artisans more skilled as 
workmen, but to raise them in the social scale and to elevate 
them in the dignity of thinking beings. (Hear, hear.) That 
the workmen of Creuzot are well conditioned and provident is 
proved by the circumstances that of the persons employed there 
040 had 97,4697. deposited in the works’ bank in 1366, while 
1230 possessed fixed property in dwellings and land worth the 
annual value of about 28,0001, besides their wages. ‘Lhere is a 
passage I would like to read to you from the letter addressed 
by Mr. Muodella, of Nottingham, to Lord Taunton, which is 
very instructive on this point. Heis a very large hosiery manu- 
facturer, employing about 5000 workpeople, with escablishments 
at Nottingham, Derby, and Loughborough, as well as Chemnitz 
and Pausen, in Saxony. He says: ‘The contrast betwixt the 
workpeople of England and Saxony, engaged in the same in- 
dustry, is most humiliating. I have had statistics taken of 
various workshops and rooms in factories in this district (Not- 
tingham), and the frightful ignorance they reveal is dishearten- 
ing and appalling. I was born and educated amongst the work- 
ing classes, and all my life have been in close association with 
them, but I have never realised the condition of the lower 
masses of our workpeople till I took the pains to examine them 
personally in the manner I have indicated. In Saxony, our 
manager, an Englishman of superior intelligence, and greatly 
interested in education, during a residence of seven years, has 
never yet met with a workman who cannot read and write. 
And this not in the limited and imperfect manner in which the 
majority of English artisans are said to read and write, but 
with a freedom and familiarity that enable them to enjoy read- 
ing, and to conduct their correspondence in a crediiavle and 
often superior style. Some of the sons of our poorest workmen 
in Saxony are receiving a technical education at the Polytech 
nic schools such as the sons of opr manufacturers cannot hope 
to obtain.’ Permit me also to quote one more passage from the 
letter of Mr. Huth to Lord ‘Taunton, where I think he hits the 
nail on the very head. He says: ‘ Of what use is an industrial 
scientific education to our working population if they have not 
had a good elementary education to begin with? . . . Let 
this national elementary education once be established through- 
out the country and you have a fine nucleus for scientific in- 
dustrial schools, in nearly all our manufacturing towns at least, 
in our mechanics’ institutions, wherever such institutions are 
properly conducted.’ If you will allow me to make an observa- 
tion’ on your institution—which is one of the best and most 
efficient of its kind—not with a view to disparage your labour, 
but with the object, if possible, of elevating you into a higher 
path of work, it would be this—you are at present oc- 
cupied for the most part in imparting the elementary educa- 
tion which ought to have been given at school. ‘The true 
work of mechanics’ institutes 1s something higher than 
teaching reading, writing, and arithmetic. (Hear, hear.) 
I hope the day will come when they will not be merely 
elementary schools to teach grown-up persons what they ought 
to have been taught in youth, but scientific institutions giving 
scientific instruction to the higher class of workmen throughout 
the country. (Hear, hear.) There is, perhaps, no nation in the 
world that can show so many brilliant instances as ours does of 
men sprung from the ranks of the werking class, who, in the 
face of difficulties apparently insurmountable, have raised them- 
selves to the highest positions as inventors, discoverers, and 
leuders of industry. But it must be acknowledged that these 
are exceptional cases. Such men as Arkwright, Brindley, and 
Stephenson did not possess any such advantages us every 
meinber of this Institution possesses in your excellent classes 
and library. They went groping after knowledge, as it were, in 
the dark, often stumbling, but rising again, and conquered 
success only by dint of valorous self-help, unfaltering industry, 
and indomitable pluck. But with the great mass of the people, 
who stand outside the domain of knowledge, the case is very 
different indeed. They must be helped to help themselves; and 
this can only effectually be done after a well-devised plau and 
system, witich it is the business of society, acting through its 
organised instrument, the Government, to arrange and settle. 
Aud I cannot but regard it as a bounded duty on the part of 
society that it should actively endeavour to remove, so far as it 
can, the obstacles which stand in the way of the social elevation 
and, in fact, the civilisation, of the poorer classes of the com- 
munity—ot which one of the greatest unquestionably is their 
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want of efficient culture in youth. That the poor boy should 
be started on the road of life with his poverty, is burden 
and calamity enough; but that he should be started also with 
ignorance is a still heavier burden and a still greater ca- 
lamity. As regards natural capability, no nation in the 
world can surpass ourown. For industry and energy, there is, 
perhaps, no people to equal the English. But they must be 
trained and disciplined to work intelligently, or their natural 
advantages will prove of comparatively little avail. What Opie, 
the painter, once said to a youth who asked him how he mixed 
his colours, applies to all skilled industry: ‘I mix them with 
my brains, sir,’ was the reply. And unless the English artisans, 
like the foreigners, are taught to mix tileir brains with their 
work, it is inevitable that they must fall behind in the race of 
competition with the world.” 








COMPULSORY EDUCATION. 

THE following interesting paper was read by Mr. Fairbairn at 
the late meeting of the Working Men’s Institute at Hulme: 

It has been stated that we are no longer in advance of other 
nations in the productive and industrial arts, and that we are 
now threatened with a competition which we are unable to resist. 
To a certain extent this may be trve, but in my opinion it does 
not so much arise from the want of skill and perseverance on 
the part of our mechanics and artisans, as in the advance that 
other nations of late years have made in the productive and con- 
structive arts. I should despair of the English character if the 
people of any country were allowed to take the lead of our best 
and most intelligent engineers in practical science. On the con- 
trary, I do firmly believe that no such event is at hand, and un- 
less the physical and mental powers of our countrymen are greatly 
impaired, we may reasovably hope to retain the advantage ground 
we have so long and so successfully maintained. This, however, 
cannot be accomplished without a higher standard of intelligence 
and a superior system of education to what bas hitherto existed 
in these kingdoms, and we must train and instruct if we are to 
keep our own in the race of improvement. It is well known 
that during the last forty years the better class of mechanics 
and artisans abroad are better educated than the same class 
in this country, and until such time as our managers and fore- 
men of works are placed, in a scholastic point of view, on the 
same platform of intelligence as those of other countries, we 
shall work at a disadvantage, and ultimately become subjected 
to an invasion of a host of competitors. This state of things 
should not exist, and hence follows the necessity of a more 
systematic and superior course of education. That it should be 
compulsory is a question on which I entertain some doubts; 
and it will require care and attention on the part of the Govern- 
ment and the local authorities to ensure its ultimate success. 
I must, however, admit the necessity of an entirely new code of 
educational law, not exclusively for preventing an influx of 
foreign manufactures as to raise the standard of our own toa 
point of excellence in execution and design, such, in fact, as 
will keep foreign competition at a distance, and give us, 
us in former times, the lead in the market. In these 
days of railroads, telegraphs, and newspapers, it is both 
inexpedient and wrong to leave whole sections of the 
cominunity to go on from year to year without instruction. 
In an illiterate age it was of less consequence, but we live in 
other times, and must float with the mental tide of progress, 
which has set in upon the shores of all countries, or we sball 
be left high and dry upon the beach. In the present state of 
high intellectual culture we have gone, as a nation, into compe- 
tition with other nations, and we must continue it for the means 
of subsistence, or we shall be beaten out of the market; and 
unless we are furnished with opportunities for primary education 
we must fall behind in the race of competitive industry, and 
lose that power of ascendency which we have hitherto occupied 
in productive art. In this short statement I have endeavoured 
to show the defects of our present system of education. Our 
next consideration is how to apply the remedy. We have it stated 
that, for mutual safety and the general good, we must compel 
all to be educated. I must confess that I do not exactly 
think so. Queen Elisabeth tried by Act of Parliament to 
compel every one to go to church, but the people would not go; 
and the penalties were never enforced. James II. attempted 
by the help of a royal licence to prevent the dissemination 
of disloyalty in print; but it cost him his crown, and banished 
his family from the realm. And George III. and his short- 
sighted counsellers thought they would keep the country quiet 
py search-warrants and stringent laws against libel, of which 
broken weapons of oppression hardly a vestige now remains. 
The principle of compelling individuals to do, speak, write, and 
think according to Act of Parliament, is, in my opinion, toa great 
extent impossible, and in this free country cannot possibly exist. 
It is, however, a very different tning to say that people may or 
may not educate just as they please. With this I do not agree ; 
on the contrary, a sound and systematic — of national 
education is wanted, and it is the duty of Government to see 
that it is properly established and judiciously applied, not so 
much by compulsory measures as by a school tax vested in the 
hands of high Reciearies of the Government and the municipal 
authorities of both town and country, who should be responsible 
for the application of the funds to the legitimate objects for 
which they were supplied. The duties of administration would 
thus devolve upon properly constituted local bodies, with a 
central head, who would lvok to the efficacy of the system, 
and be responsible for the administration of the funds. 
To make education compulsory in the sense in which it is known 
in Prussia and other countries is not necessary. What appears 
of much greater importance is the foundation of national 
schools suited to the wants of the community, and these once 
established, they will not require rigorous enactments to force 
the people to learn. Besides, the compulsory system is to some 
extent already in operation, and all that is wanted is an enlarge- 
ment of the plan, a conciliatory system of management, and 
the clearing away of sectarian partialities, which retard the 
progress of a sound national system of education. ‘There can- 
not exist a doubt as to the difficulties which surround this all- 
important question of a national system of education calcu- 
lated to meet the wants of all classes of the community; but 
these may be overcome by a general tax, such as I have men- 
tioned, and in order to make it imperative for parents to send 





their children to school, it should be levied upon the poor as 
well as the rich. Under such circumstances, where every 
householder would have to pay, it is more than ble they 
would like to — the benefits by sending their children to 
school, This, at all events, would be a strong inducement to 
comply with the desires of the Government and every well- 
wisher for a sound system of national education. 








THE .METROPOLITAN RAILWAY. 
To tHe Eprror or ENGINEERING. 

Srr,—Although the testing of the air of the Metropolitan 
tunnels has been so complete, and is so convincing to the scien- 
tific world, yet one test has been omitted which, in my opinion, 
would have discovered the real cause of the presence of bad air in 
the carriages when passing through the tunnels. The uneasiness 
of the public on this point seems to be the result of the out- 
cry which was raised by the opposers of railways when the first 
tunnel was made near London—on the Blackwall line, I think. 
On this occasion experiments were made, and the air was tested 
by the first chemists of the day, but the effect on the public mind 
remains to the present day, and exhibits itself in precautions 
calculated only to bring about the state of things most dreaded. 
In nearly all cases, when entering a tunnel, the windows of the 
carriage, and sometimes the paltry attempts at ventilators, are 
shut close to keep out the bad air; the consequence is, that 
when the carriage has its full complement of passengers the 
air inside becomes immediately less pure than the worst that is 
to be found in any tunnel; in fact, difficulty of breathing would 
be felt in about five minutes if passing over Mont Cenis. Irom 
my own observations, I find that in railway carriages, even with 
the ventilators open, the air inside the carriage, when full of 
passengers, becomes totally untit for breathing when the windows 
are entirely closed, especially in some states of the atmesphere. 
The so-called ventilators are totally inadequate to the purpose of 
maintaining the air in railway carriages in a sufficient state of 
purity; they provide only an outlet for air at the upper part ot 
the carriage, whereas an inlet for fresh air should be provided, 
In the case of a strong wind blowing across a train, one venti- 
lator may act as an inlet and the other as an outlet ; but their 
action should be independent of the direction of winds, and 
should also, either partially or wholly, be independent of the 
control of passengers, at least, so far as that they shall not ad- 
mit of being entirely closed. But the fact is, that many railway 
carriages are entirely without even this poor attempt at venti- 
lation. First-class carriages have been running on the Man- 
chester, South Junction, and Altrincham Railway for the past 
ten years that are entirely deficient of any attempt at ventila- 
tion. When the windows are closed, fresh uir is entirely ex- 
cluded, with the exception of the totally inadequate supply 
which may find its way between the door and its frame. With 
its full complement of passengers, the air in such a carriage 
becomes sufficiently impure to cause headache in from five to 
ten minutes, supposing the windows to be closed, and becomes 
unwholesome in about two minutes or less. If, at the time the 
carriage is passing through a tunnel, the oppression the pas- 
sengers feel is at once attributed to the bad air in the tunnel. 
Now, coming to my first proposition, I think that if the air in a 
carriage running under the above conditions was tested with 
the ventilators open and shut, some light might be thrown on 
the matter, and the public might possibly be convinced that 
they have only themselves to blame for the bad air they breathe 
when passing through the Metropolitan tunnels. I have travelled 
on this line myself, and can say that I have been compelled to 
breathe air ten times more unhealthy when passing over the 
open country, because one or two passengers objected to a 
draught. I am, yours truly, 

3, Smithy Door, Manchester, Epwarp K. Durron, 

Nov. 13, 1867. Consulting Engineer. 








THE FIELD BOILER. 
To tHE Epiror or ENGINEERING. 

Sir,—In the article on “ Locomotive Workshops,” in your 
last issue, you state that, ‘* Of the Field boiler little precise in- 
‘* formation appears to be accessible, although it bas been heard 
“ of for a long time.” 

Now I beg leave to explain that the reason of my having 
withheld information concerning the Field boiler has been 
simply that there are invariably a great many people in tue 
habit of procuring information merely for tle purposes of 
infringement, or of making the boilers themselves in countries, 
such as Switzerland, where there is no patent law. 

As a case in point, I may mention that of Gebruder Sulzer, of 
Winterthur, who, after I had given the fullest information and 
particulars of the Field boiler, and a complete specification to 
their manager, Mr. C. Brown, thought proper to make the 
boilers themselves in their own country, thus eluding the pay- 
ment of royalty to the patentee, there being, as before said, no 
patent law in Switzerland. 

As, however, by this time, Field boilers are distributed all 
over England, I shall have much pleasure in furnishing you 
with drawings, and full particulars of their performance, if you 
should think proper to publish same. 

Lam, Sir, your obedient Servant, 
Lewis Oxrick. 

27, Leadenhall-street, November 14, 1867. 








Tue Corton Trape.—The Lancashire cotton manufac- 
ture has now regained all its old activity. The average 
weekly deliveries trom Liverpool to the trade, to November 
8th this year, were 46,460 bales, as compared with 44,830 bales 
in the corresponding period of 1866, and 37,760 bales in the 
corresponding period of 1865. The deliveries for the whole 
va — were 4,850 bales, and for the whole of 1865 39,130 

ales. 

PrrTRoLeuM IN Iraty.—It is believed that large quantities 
of petroleum may be made available for consumption in 
Italy. The Italian Government has granted concessions to 
an American house for excavations on the territories of For- 
nuovo, Toro, and Medesano. The Americans are about to 
apply toy apie ye — the last dates they were 
awai arrival of powerful machinery from 
side of the Atlantic. - ” eaaed 





INDIAN RAILWAY GUARANTEES. 
To Toe Eprror or ENGINEERING. 


Srr,—I observe that at the late general meeting of the Great 
Indian Peninsula Railway the question was raised who was to re- 
store the fractured viaducts. Whether the company was to ad- 
vance the necessary capital, the interest of which would be de- 
ducted from the total interest payable to the company, thereby re- 
ducing the amount payable to each shareholder below 5 per cent. ; 
or whether the Government would give a guarantee upon the new 
capital necessary te effect these repairs, The railway com- 
panies have certainly led the public to believe that the guarantee 
1s an absolute one, or has the same security as that of a Go- 
vernment loan. But the terms of the contract by no means 
sanction this view, and the assistant-secretary to the Kast India 
pe in un official reply to the secretary to the Stock Ex- 
change, long since stated that the tee ‘‘does not provide 
“for any dividend to the respective shareholders,” The con- 
cession of an absolute guarantee would, in fact, be both unrea- 
sonable and unprecedented, as it would visit upon the Govern- 
ment the whole risks and disasters of the undertaking, though 
they may have arisen from some default of the company, against 
which the Government might be powerless to provide. - Russia 
too has given guarantees to its railways. But there the maxi- 
mum liability of the Government is strictly limited. The Go- 
vernment, having first determined upon the necessity and route 
of a given line, has a survey made of it by its own engineers, 
and an estimate of the cost at which it can certainly be con- 
structed. ‘Tenders for its construction are then received, and 
the concession is given to the most eligible party. But if the 
line costs more than the estimate, the contractor has to make 
good the deficiency at his own expense. If, for example, a rail- 
way is estimated to cost four millions, and the concession is settled 
at that amount, then if it should, from some extravagance or ac- 
cident, cost five, it is the contractor, and not the Government, that 
has to stand the loss, since the Government will pay interest on 
four millions alone, that being the amount it had guaranteed. 
In the case of the Indian railways the arrangement is different, 
as the — is given on the actual and not on the estimated 
cost of the line. But the railway companies, in their. turn, 
engage that after it is opened they will keep it in good working 
order, and “equal to its first state,” andon that undertaking 
the guarantee is contingent. According to the contracts, the 
maintenance of the Indian railways clearly devolves upon the 
railway companies, and if accidents occur to the lines, that is 
their misfortune. But there is little doubt that the attempt 
will be made to place this and all other burdens upon the back 
of the Government, and it remains to be seen whether the 
amiable and docile official director will have the firmness to 
resist the importunity by which he is sure to be assailed. It is 
high time that the nature of the reciprocal engagements of 
the Government and the companies should be looked to by 
the Indian minister, so that each party may clearly under- 
stand its engagements, and be made to fulfil them, in- 
stead of sliding into irregularities, which will be made 
precedents for others still greater, until the Government sud- 
denly awakens to the embarrassments of the position into which 
it has allowed itself to drift. He is a keen man who is a match 
for the diplomacy of railway directors, or who can 
against the danger of being talked over by them. It behoves 
the Government at once to look to their position, and I feel sure 
it will be found that, from the zeal or impressibility of subor- 
dinates, silent inroads have heen made upon the safeguards the 
Government had erected, and that in India, as well as in Eng- 
land, much has been charged to capital that ought to have been 
charged to revenue, only that in this case it is upon the Govern- 
ment that the fraud will have been committed. These are 
topics well worthy of being ventilated in your pages, and I hope 
they will attract the public atteation they deserve, else we shall 
by-and-by fiud out that the Indian lives are us rotten as the 
rest, and that the guarantee has become so burdened with un- 
fulfilled obligations that it has been all eaten up. 

am, &e., 
ANGLo-INDIAN. 








NAPIER AND RANKINE’S SLIDE-VALVE. 
To rue Epirer OF ENGINEERING. 

Sir,—At the late meeting of the British Association at 
Dundee, a form of slide-valve was described professing to be 
the joint production of Mr. James R. Napier and Professor Ran- 
kine, and of which the peculiarity consists in the valve-face 
being made movable, or, in other words, in the application of a 
sliding plate between the valve and the cylinder, which plate is 
moved by an eccentric or cam, so as to enlarge and contract 
the deptu of the port at each stroke, ‘There is nothing new, 
however, in this project. In 1836 the Berenice was fitted, by 
Mr. Robert Napier, with valves of a very similar character, 
and before that time Mr. James Whitelaw had constructed such 
valves, which were about this time described in Blackie’s Cyclo- 
pedia. Messrs. Napier and Rankine, however, acknowledge the 
pre-existence of similar sliding-plates to theirs, but state that in 
those other arrangements two sets of handles are necessary, one 
to vary the position of the expansion gear, and the other to 
vary the position of the link-motion, whereas by their plan the 
expansion plate may be kept working uniformly, and to vary 
the rate of expansion it will suffice to vary the position of the 
link alone. But will not the same thing occur in the cuse of 
any engine fitted both with slidiny-plates and with the link- 
motion? In the Berenice, there was no link-motion, and the 
rate of on was tien varied by sifting on end a twisted 
cam capable of sliding on the shaft. But if that vessel had been 
also fitted with a link-motion, it would have been sufficient, as 
in Messrs. Napier and Rankine’s valve, to maintain a uniform 
motion in the sliding-plate, and to vary the rate of expansion by 
shifting the link, precisely as they propose. 1 cannot see that 
there is anything new in this contrivance. In the case of engines 
fitted both with sliding-plates and the link-motion, there is 
manifestly the ve of varying the expansion, by altering the 
motion of the plate, altering the position of the link, or doing 
both of these things together; and it does not appear tobe an 
invention to select one of these methods, and to employ it alone. 


&e., 
An EnGinger. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Glasgow Pig Iron Market.— 

have elapsed since my last report, the local pig iron market 
has been “ brisk,” with some thousands of tons changing hands, 
at 55s. 1}d. cash, as was the case last Thursday; “ dull,” with 
a small business at 54s. a and 54s. 9d. cash, as on Friday ; 
and prices declining to 54s. 7jd. and 54s. 5d. cash, as on 
Monday ; “strong,” as was the case yesterday, with a large 
business, about 20,000 tons in all, at 54s. 4)d. and 54s. 5d. 
cash, and 54s. 3d. to 54s. 6d. a month; and “ inanimate,” which 
was the state this afternoon, no business being reported at all. 
The following is the statement of the pig iron shipments from 


all Scotch ports: 
or the week ending 9th November, 1867. 


tons. 

This year eee 8383 
Last year ove 9403 
Decrease ce exe 1020 

Total since 25th December, 1866 544,738 


For corresponding period in 1865-66 517,905 





eee 26,833 
y—cont of the Panic.—This 
gigantic raiiway corporation is still in the throes, and seems even 
to be getting deeper into the mire. The shares, which opened 
this day week at 88/., and on the 2od inst. at 87/. 10s., were at 
1202, 10s. about a year ago (3rd November, 1866), and suf- 
fered a fall of 3/. 15s. at the opening of the share market yes- 
terday. In a few days more than a year the Caledonian stock 
has, therefore, met with a depression of fully one-third—from 
1202. 10s. to 802 The “ Public Accountant,” who issued a 
inphlet on the subject a few weeks ago, has, within the last 
lew days, sent out a * Further Review” of the company’s 
financial condition. This document has been the subject of 
leaders in the 7'imes and other papers, and has created a great 
amount of distrust, and hence the renewal of the panic. Mean- 
while, the scrutiny of the company’s books is occupying the 
anxious attention of the committee of the shareholders which 
was recently appointed, and Mr. Young, one of the auditors to 
the cunpeng, ba come down from London to render to the 
committee every assistance in his power. ‘The sooner that the 
public distrust is removed, the better it will be alike for the 
company, the shareholders, and the trade of the country, for 
the latter is suffering largely in consequence of the prevailing 
distrust, indirectly if not even directly. 

Abandoument of Projected Caledonian Branch Lines.—The 
directors of the Caledonian have been so much influenced of 
late by the unpopular position of the affairs entrusted to their 
care that they have already determined to retrench. ‘They 


Increase 


Rail 





The Caled 


have given notice of an intended application to Parliament to | 4 


authorise the abandonment of four branch lines sanctioned in 


1865—viz., the Bangholm junction, the Shielhill branch, the | y 


Crieff connecting junction, and the Barrhead and Paisley 
branch; to extend the time for the compulsory purchase of 
lands and completion of works of the Balerno and the Muirkirk 
branches; and to extend the time for the sale of surplus lands 
on the Scottish North-Eastern and other lines; also for power 
to purchase lands at various places on the company’s lines, and 
to hold shares in the Crieff and Methven Junction Railway; 

wer to raise additional capital by the issue of ordinary or pre- 

rence shares for the completion of certain works, to provide 
more rolling-stock, station, and other accommodation for the 
traffic. 

G w Water Supply.—At the usual monthly meeting of 
the Water Commission, held this week, it was announced that 
the supply of water in Loch Katrine and the adjoining lochs, on 
the 4th of November, was equivalent to the consumption of 135 
days, in Mugdock Reservoir 23 days, and in Gorbals Reservoir 
of 147 days, the average daily consumption being 26,740,000 
gallons. The collections for rates were announced to be 
85,8521. 16s. 104d., being nearly 8000/. more than was collected 
at the same date last year. 

Aberdeen Llarbour Improvements—Adoption of Messrs. 
Hawkshaw and Abernethy's Report.—I mentioned some time 
ago that Mr. Dyce Cay, the engiweer to the Aberdeen Harbour 
Commissioners, had recommended the execution of some exten- 
sive works, with the object of materially improving the harbour 
accommodation at Aberdeen. Mr, Cay's plans involved the 
outlay of a much larger sum of money than the commissioners 
could legitimately afford, and the whole subject was reimitied to 
Messrs. Hawkshaw and Abernethy, the eminent civil engineers, 
Those gentlemen visited Aberdeen during the autumn, and have 
prepared a joint report, the proposals contained in which seem 
to have given very general satistaction. Ata large meeting of 
the commissioners, held on Monday last, the report of the con- 
sulting engineers was unanimously approved of. An expense 
of 220,000. will be incurred, it is estimated, in carrying out the 
planus in their entirety. The commisssioners have resolved to go 
to Parliament in the ensuing session for powers to carry out the 
improvements suggested. ‘The resident engineer's plan proposed 
to add 2000 ft. to the North Pier, at a cost of 151,00UL The 
consulting engineers recommend an addition of but 500 ft., at a 
cost of 34,1002. The resident engineer proposed a South Break- 
water, 1500 ft, long, near the Short Ness, at a cost of 115,0002 
The consulting engineers recommend a South Breakwater, start- 
ing from a point further westward of the Short \Ness, 1000 ft. 
long, and to cost 57,7501. Mr. Cay’s breakwater would have 


During the fine market days | by 











only working four days a week. This dulness has prevented the 
riseof the miners’ being given on the 1st of November, which 
t, have been given to the men. The i 
rise from 4s. 6d. per day to 5s. is not likely to become general till 
the Ist of Session eesrs. Scott and Gilmour’s miners have 
agreed to delay asking their rise till the last-mentioned date. 
In the Motherwdll district, however, a number of the colliers 
have lately obtained a rise of wages to the amount of 6d. per 
day, making their total daily wage 5s. for eight hours’ labour. 
This state of matters will, according to present arrangements, 
continue until the 1st of February next, when the wages are 
to be reduced again to 4s. 6d. 
—— at Dumbarton.—Speaking on this subject, the 
rton Herald says: ‘‘Iu our annual report as to the 
trade of the town, given at the close of last year, we could not 
avoid anticipating that the year then about to open would be, 
in all probability, one of less activity than could be desired. In 
respect to shipbuilding and engineering as national branches 
of industry, the reality has been decidedly worse than we anti- 
— ; but as regards our own locality, matters have, on the 
whole, been more prosperous than even the most sanguine could 
reasonably have expected. Even the change of premises ef- 
fected by Messrs. William Denny and Brothers did not lead to 
that almost total cessation of operations in their extensive estab- 
lishment which at one time seemed almost inevitable; and de- 
 eapeeny as at one period the trade of the town was, it was never 
y any means so thoroughly at a standstill as unfortunately it 
has been and is yet in many ports. If we have thus had reason 
to rejoice as to the past, we are glad to be able to congratulate 
our readers on the fact that for our industrious artisans there 
are good prospects of an abundance of employment for a con- 
siderable time to come. Messrs. A. M‘Millan and Sons having 
some time ago made arrangements for adding iron shipbuilding 
to the large business they have so long done in tie ‘ wooden 
walis,’ are now doing a good stroke of work in the new branch. 
In their yard they have at present in progress 
One iron sailing-ship of 1630 tons, 
One composite ship of 780 tons, aud 
One wooden schooner of 100 tons, 

“ Messrs. William Denny and Brothers, having now got their 
new yard well advanced, are steadily adding to the work in 
— and have now on the stocks, or to lay down, nine ships, 
as follows: 


tons. H.P. 
2 composite gunboats, each 350 70 
2 iron screw-steamers, ,, 1050 150 
=~ x io 1700 ... 250 
1 ” % a ae ee 
1 e a ~ a a 
1 armoured cupola twin-screw war-ship 1020 200 


“In counexion with the above, it will be seen there is a large 
mount of work for Messrs. Denny's engineering departments, 
and that during the coming winter and the greater part of next 
ear there seems to be no fear of any scarcity of work in either 
the shipbuilding yards or the engine shops. In congratulating 
our readers on the improved trade prospects of the town, we 
cannot refrain from remarking that so much of prosperity 
in the midst of a general depression of trade mus* be attributed 
to the ability and enterprise of the gentleman at the head of our 
local shipbuilding and engineering establishments.” 

The Deepening of the River Leven at Dumbarion.—With the 
object of improving the harbour accommodation at Dumbarton, 
dredging operations have been prosecuted with great vigour in 
the Leven during the past season. No less a quautity tian 
57,000 cubic yards of stuff has been lifted from the river by the 
dredging-machine, and employed by Mr. Denny, shipbuilder, to 
raise the level of a part of lis shipbuilding yard. ‘The dredging 
has been effected at a cost of 3d. per cubic yard. Before leaving 
Dumbarton, I may mention that, after Glasgow and Greenock, 
it is the most thriving town on the Clyde. ‘The brothers Denny 
are ~ local magnates, and are much esteemed by the towns- 
people. 

Shipbuilding at Glasgow and Greenock.—Messrs. Burns have 
given orders to Messrs. J. and G. Thomson, the eminent ship- 
builders, to build a paddle-steamer of great size and speed, to 
be used in conducting the mail service between Scotland and 
Ireland ; also, a screw steam-ship, of large capacity and power, 
for the coasting trade. ‘These vessels are to be respectively 
called the Raccoon and Raven. The former is to replace the 
Wolf, the steamer recently wrecked in Belfast Lough. 

On Friday last, Messrs. Wingate and Co., Whiteisch, launched 
the San Pedro, a very hand puddie-st , of 350 tons 
B.M., and fitted with oscillating engines of 80 horse power 
nominal. This vessel has been built to the order of Messrs. John 
Proudfoot and Co., and is intended to ply, with goods and 
passengers, on Lake Patos, South America. She has elegaut 
cabins, with saloon the full breadth of vessel, and is otherwise 
admirably adapted for a hot climate. She is also fitted with 
steam-winches and all the latest improvements. Immediately 
after the launch steam was raised, and the vessel proceeded 
down the river on a trial trip. Messrs. Wingate and Co. have 
on hand other four steamers of smaller size tor the same owners. 

The tine new screw steamship, Dacca, built by Messrs. A. and 
J. Inglis, of Glasgow, fur the British India Steam Navigation 
Company, sailed from the Tail of the Bank on mone | se’n-night 
for India, and was left off Dunmore, Waterford, on the following 
evening, by Mr. Lee, the pilot. She made a capital run from 
the Cloch to Dunmore Lights in 23 hours, being an average of 
fully 11 knots per hour—the ship drawing over 20 ft. of water; 





pointed in a north-easterly direction; Messrs Hawkshaw and | and it was expected that when she got into proper working order, 
Abernethy propose that the structure shall lie opposite and | she would steam at an average of 12 knots per hour. 


across the harbour mouth, more in a northerly direction, thus 

venting the easterly swell from entering the harbour, while 
Loving a reasonably clear run for vessels entering. 1t is pro- 
posed to spend the very large sum of 62,8372 on improving the 
entrance channel of the harbour, and 49,178/. on the diversion 
of the Dee; making, in all, with compensation, &c., 220,0002, 
exclusive of graving dock, at 35,000/, and a bridge, at 12,000/, 
across the Dee. the scheme seems well matured, and within 
the financial capacity of the harbour commissioners, as the 
work can be pain ly gone about. 


l 
State of the Coal Trade in Wishaw and Motherwell Districts. 
—The coal trade in the Wishaw district is in a very depressed 
state at prcsent. 


Indeed, so dull is it that many of the pits are 


| 


Besides the steamer which, as mentioned last week, Messrs. 
Caird and Company have contracted to build for the Hamburg 
and American Steamship Company, they have received orders to 
build another for the North German Lloyd’s Company. These 
two vessels will each be of 3000 tons and 500 horse power, and 
will cost about 100,000 each, exclusive ofextras. The number 
of new contracts entered into byjGreenock shipbuilding firms, 
during the last month, gives promise of a better winter than 
was expected. 

Association of Assistant Engineers—The second monthly 
meeting of this association was held last week, Mr. Mor- 
timer Evans, C.E., laid before the members some very in 
teresting information regarding the architecture of bridges, more 





to the construction of oblique bridges, 


with 
sho prepared di the most a 
ing the voussoirs of bridges. Mr. Breas ex- 
hibited a very excellent model of a skew-bridge, with the 
templates from which the voussoirs were cut, which illustrated 
in a very thorough manner the peculiarities attending the con- 
— of such bridges. oC 
Philosophical Society of Glasgow.—The first meet- 
ing of this Society for the new session, was held last week. 
Dr. F. H. Thomson, the president, delivsred the opening address. 
In it he embraced a sketch of the mineral oil trade in Scotland, 
and referred to the latest experiments made with the object of 
using petroleum and heavy shale and coal oils for steam-pro- 
ducing purposes. He also gave some interesting details regard- 
ing the recent improvements in the manufacture of iron and 
steel, including the Ugo eee of Bessemer, Ri Hender- 
son, and Dowie, and referred in very complimentary terms to the 
per read by Mr. Ferdinand Kohn at the recent meeting of the 
British Association at Dundee. 


NOVEL MODE OF ADVERTISING TOOLS. 
To THe Epitor oF ENGINEERING. 

Str,—I beg, in the first place, to state that I am in no way 
connected with any firm who make machine tools, but address 
you simply for the sake of that justice which you are always so 
ready to further. 

I wish to call the attention of your readers to certain articles 
which have lately appeared in the columns of a daily contempo- 
rary, from their ‘Own Correspondent” in Paris, and which 
appear to me unfair, not to say unjust, to our other English 
tool-makers, as well as exhibitors in Paris. 

It is, indeed, very difficult to believe that the pa in 
question are not penned by the parties themselves or their agent 
in Paris. No British engineer, who has “‘ his head screwed on 
the right way,” could for a moment be lead away by the absurd 
superfluity of praise lavished on the machinery exhibited by this 
house, which, I am sure, would not for a moment bear com- 
parison with that of our greatest of tool-makers, Mr. Whit- 
worth, who has carried accuracy to such infinitesmal perfection. 

I forbear mentioning names, but I could suggest more than 
one firm in Manchester whose tools would uot only do more, 
but equally accurate, work in a given time than those of the firm 
who seem to have adopted this novel and economical mode of 
advertisement. Many of our mechanical friends must have seen 
the articles referred to, and will join me in condemning such a 
display of egotism, or, if I am wrong in imputing egotism, at 
least ignorance, I am, yours truly, 

November 9, 1867. S. 














Tue CLEVELAND Iron Traps.—The make of pig iron in 
the Cleveland district in October is computed at 76,951 tons, 
as compared with 73,690 in October, 1866, showing an advance 
in October of 3261 tons. It is further computed that stocks 
further declined during the month to the extent of 7085 tons. 
The foreign trade is at present dull. The foundries of the 
neighbourhood are not fully employed ; some of the larger ones 
especially complain of a scarcity of fresh business. Orders 
for manufactured iron are somewhat scarce. The shipments 
of rails from the Tees at present are mostly for Dutch and 
colonial railways. 

Mr. Bovrne’s TREATISE ON THE STEAM-ENGINE.—This 
standard and favourite work is about to reappear in a new 
edition, carefully revised by the pen of the author. 

AMERICAN TELEGRAPHY.—Cuba and California are now 
united telegraphically. The price of a single despatch between 
San Francisco and Havanna has been fixed at ten dollars. 

State TereGRaPHY.—The Edinburgh Chamber of Com- 
merce has—for the second time, we fancy—resolved to 
memorialise the Government to introduce a bill providing for 
the working of the er ng communication of the country 
through the medium of the Post-Office. 

Neeretti’s ANERorp.—Mr. Price Williams, the examin- 
ing engineer to the Irish Railway Commission, carries with 
him one of Negretti and Zambra’s new aneroids, corrected 
for temperature. It is of the size and form of a watch. Its 
indications are so delicate that Mr. Williams was able, by 
lowering it from the Boyne Viaduct, to estimate its height 
as 100 ft. Mr. Barton, the engineer, who was present, gave 
the actual height as 98 ft. The aneroid has t become 
the engineer’s level. 

OL v. pene eae At Ragen has made some 
interesting experiments showing the great superiority of oil 
over grease as a lubricant don sollnoeee axles. late French 
experiments, which we have re-published, show the great 
disadvantage of grease, in respect of tractive resistance, in 
cold weather, the excess of traction being 50 per cent. over that 
of oiled journals. In America only oil is atthe railway axles 

ILtyeEss.—We regret to state that Mr. Thomas Brassey is 
ill. Mr. E. J. , the Chief Constructor of the Navy, was 
a passenger in the unfortunate train, on the Northern of 
France Railway, which came in collision with an engine run- 
ning on the wrong line, a few weeks ago, and he was much 
shaken, and is now suffering from concussion upon the brain. 
We received this information, privately, shortly after the 
accident, but did not think it necessary to make it public. 
The Times has, however, given the facts this week. Mr. 
George England, the well-known locomotive engineer, is in a 
very critical state, and is hardly expected to survive for 
another week. Mr. Scott Russell has suffered from a car- 
bunele, and has not yet returned to England. Mr. Thomas 
Marr Johnson is now in America, for the benefit of his health, 
and is rapidly recovering from his recent illness. 

Biakk’s STONE-BREAKER.—For some time past a Mr. 
Archer has been advertising and selling a most impudent in- 
fringement of the well-known stone-breaking machine known 
as Blake’s, and which is made by Mr. Marsden, of Leeds. 
On Tuesday Vice-Chancellor Page Wood decided a case 
brought by the trustees of Messrs. Blake — Archer, 
giving Judgment, with costs, against the defendant. The 
sense of commercial honour appears to be at a low ebb when 
so distinctive and valuable a machine as Blake’s can be so 
boldly pirated; but, thanks to the law, the piracy is now 
stopped for good. ote 
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THE “CYCLOGRAPH” FOR SETTING OUT RAILWAY CURVES. 


DESIGNED BY MR. R. PRICE WILLIAMS, C.E. 











THE CYCLOGRAPH. 


Srvc the introduction of railways, the problem of how to set 
out the required curves in a rapid and accurate manner is one 
which has received much attention from engineers and mathe- 
maticians, and many more or less useful methods of executing 
the work have been devised. Some special instruments have 
also been designed for assisting in the laying out of railway 
curves, and amongst these the ‘‘cyclograph,” which forms the 
subject of the present notice. This highly ingenious instru- 
ment was designed, some years by Mr. R. Price Williams ; 
but, although Mr. Williams used it for some in his own 
practice, we believe that the instrument employed by him is 
the only one of the kind ever constructed—a fact decidedly due 
to the “ cyclograph” not bei angen known, as it possesses 
many advantages which would have undoubtedly led to its ex- 
tensive adoption, if it had been placed before the public. It is 
for this reason that we now publish engravings and a description 
of it, believing that these particulars will be of interest to ver 
many of our readers. Ina paper read by Mr. R. Price Wil- 
liams before the Briti-h Association some time ago, he described 
the instrument as follows: 

‘ The principle of its construction is based upon the well-known 
property common to circular curves, viz, that similar chords 
intercept similar circumferences, and have their radii propor- 
tional: thus, if two circles of different radii are tangent at the 
same point to the same straight line, a line at right angles to the 
tangent, or inclined to it at any angle, if produced so as to cnt 
both peripheries, will intercept similar circumferences, which 
with their chords will be proportioned to the radii (see Fig. 1) ; 
so that the lesser circle being divided into the same number of 
parts as the one of larger radius, a line drawn from the common 
tangent-point through any division of the one would, if pro- 
duced, intersect a similar division in the other circumference. 


A c 





FIG). 








‘‘ The instrument, to which the name of Cyclograph has beem 
given, is in fact a miniature 40-chain curve or circle. That: 
radius has been adopted as the most convenient, from its being: 
- mean or average radius of curves most commonly in use en 
railways. 

“The diameter of the plate, upon the circumference of which 
the divisions are described, is 5 in. The radius (2} in.) being 
divided into forty equal parts, the whole circumference, there-- 
fore, will be represented 1 251.328 of these divisions ; these are 
semi-divided on the _ y shorter lines (see plan), and deci- 
mally subdivided to fiftieths (or two links) by means of a vernier. 
Two levels are fixed on the plane of the vernier-limb, at right 
angles to each other, by which and the parallel plate-screws the 
instrument may be accurately levelled. A grooved limb, L (see 
plan), one extremity of which being fixed as a centre upon the 
periphery of the circle marked with the divisions, is connected 
to the vernier-limb, and when this is set in motion, communi- 
cates it the grooved limb before mentioned; the former neces- 
sarily traverses twice the angular distance described by the 
latter, the one measuring the angle at the centre, the other that 
at the circumference of the circle. On the circumference of the 

late, and over the centre, C, of the grooved limb, L (see plan 
1s fixed the telescope, supported in Y’s, having free vertical an 
horizontal motion if necessary. 

“To set out a curve with the cyclograph—the number of chains 
radius having been taken from the plan, or if such prove to be 
incorrect, calculated by a rule whic will be presently explained, 
and found, we will yr in this instance to correspond to that 
represented by the cyclograph, viz., 40 chains. The centre of 
motion of the grooved limb, over which the telescope is fixed, 
having been brought by means of a plumb-bob immediately over 
the tangent-point, C Cig. 1), and the instrument accurately 
levelled, the telescope is brought into a line with the tangent, 
CB, and the division the vernier rests upon noted, the vernier is 
then moved through one chain division of the plate; the axis of 
the telescope is now in a line with the first chain-point in the 
curve, one extremity of a chain being fixed as a centre, at C,. 
the other, to which a ranging-rod is held, is ‘ pulled taut’ in 
the direction of the tangent, CB, and moved as a radius until 
the cross-hairs of the telescope intersect the ranging-rod, which 
fixes the first chain-point in the curve; the chain having been 
shifted one length, one extremity is fixed as before at the first 
chain-point, the other moved in the same manner, until the 
cross-hairs of the telescope, which has been moved by the 
vernier-limb. through another chain division of the plate, again 
intersect the ranging-rod, which determines the second chain- 


point, and so on. 

“‘ Should the radius of the curve to be set out be greater or less 
than that represented by the instrument—we assume the former 
case for instance, in a curve of 80 chains—it will at once be 
seen that the angular space occupied by a t and a chord 
of one chain’s length, in a curve of a ius, will be 
portionally ess than that occupied by the tangent and chord of 
es came te in a curve of smaller radius, Then to find the 
division on the cyclograph answering to the first chain-point in 
the curve, divide raaius of cyclograph by radius of curve to be 
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set out, the quotient will be the division on the eyclograph | "No. of | = Chord, | eof,  °“ixs& |THE LANCEFIELD FORGE, GLASGOW. 


answering to the first chain-point in the curve. 
6 pont 1.—To find the division on the cyclograph answer- 
ing to the first chain-point in a curve of 80 chains radius: 
40+80 = 0.50 (the division required). . 
“ Example 2.—To find the same for a curve of 30 chains 


us; 
30+40=1.83 (the division ied. , 
“ Should it be necessary to determine, on the radius 
of curvature, supposing that given on the plan to be found un- 

itable; let Ac (Fig. 2) be the curve whose radius is required ; 








having fixed the instrument over the tangent-point, A, the 
telescope is traversed through the >BAC, and the number of 


divisions on the passed over by the vernier noted, the 
chord distance for such divisions is then found from the table of 
chords which accompanies the instrument, and is calculated for 
every chain division on the cyclograph. Then since similar 
chords (or chords which make the same angle with the common 
tangent) have their radii proportional : 
AE (chord distance of cyclograph) : R (radius of cyclograph). 
:: AC, Fig. 2 (chord of curve sought): r (radius sought), 


or, 
” Radius of eyclograph x chord of curve sought _ gis. 
Chord divisions on cyclograph 
The cyclograph is equally applicable to instr ts, such as the 
theodolite, which measure the central angle only ; the divisions 
can be graduated on it, so as not in any way to interfere with 
the sexagesimal divisions, at very trifling cost ; it is only necessary 
to bear in mind that the angle formed by the chord and tangent 
is measured by the central angle, and that, when the radius 
of curvatare is to be found, we must take the tabular chord, 
distance answering to ¢wice the number of divisions measured 
on this form of cyclograph. 
“ Although a curve of 40 chains radius has been adopted as 
a standard, and the application of the instrument to such 
curves has so far only been considered, the cyclograph is equally 
adapted for setting out curves of any number of feet radius, 
and where the 100-tt. chain is used; thus, if it were required to 
set out a curve of 800 ft. radius (the radius usually adopted for 
“ erossingcurves ”), the most convenient standard for the instru- 
ment will be 400, and the number of divisions on the plate an- 
swering to 100 ft. in a curve of that radius would be 10; then 
by the foregoing rules to find the division on the plate answering 
to the first 100-ft. chain distance in the 800-ft. curve, we have 


ay (the division required). 








“ Again, supposing the radius of the curve to be set out is 
5280 ft. or 1 mile, the most suitable standard to adopt in this 
case will be 4000; each of the divisions on the plate will then re- 
present 100 ft. in a curve of that radius; and the division 
answering to the first 100 ft. in the curve of 5280 ft. radius 
will be 

4000 _ 0.757 (the division required). 


5280 
f the Cyclograph from 


Tase or Caorps for Chain Divisions 





r) 
1 to 125 chains, the radius being 40, circumference 
251.328 chains. 
No. of Chord. | No. of Chord. 
Chains on links & | Losins a links & 
Cycl . Chains. decimals. Cyclograph. chains. decimals. 
manereph 1 00.00 "i : 39 23.12 
2 eve 2 00.00 42 ow & 10.00 
8 eve 3 00.00 43 wa + 96.16 
4 eee 8 99.84 44 on = 81.76 
5 eee 4 99.68 45 — = 66.72 
6 eco 5 99.52 46 —“ = 50.88 
7 oe 6 99.20 47 -~ = 84.56 
8 eee 7 98.72 48 as = 17.44 
9 ee 8 98.16 49 we 46 99.60 
10 ove 9 97.44 50 ° 46 81.04 





20 ow 19 79.86 60 4. 54 53.44 
21 ove 76.08 61 ° 55s 26.16 
22 oe 22 72.56 62 . 

23 oe 22 68.64 63 w-- 56 69.04 
24 oe 28 64,82 64 ». 57 89.20 
25 - 24 59.68 65 . 58 08,82 
26 oe 25 54.64 66 eo 58 76.72 
27 oe 26 49.20 67 we 59 24.08 
28 oe 27 48.36 68 oe 60 10.56 
29 oe «28 87.04 69 ae 28 76.08 
80 eo. 28 80.40 70 we 61 40.72 
8k «» 80 23.30 71 eo 62 0482 
82 wo S81 15.52 7 ow. 62 66.96 
83 oe 82 07.44 738 ae «668 «28.4 
34 «. 82 98.80 74 .. 63 89.28 
85 «. 383 89.60 75 «. 64 48,96 
36 oe 34 80.00 76 = 65 07.68 
387 ow. 35 69.76 7 «. 65 65,28 
88. «= 86 58.96 78 o. 66 21.92 
39 wo FT GB 79 w- 66 77.52 
40 «. 388 35.68 80 3. 67 82.08 


logra chains. decimals. |Cyclograph. chains. decimals. 
ore “ 67 85.60 "od , oo «(40 08.64 
82 . 68 38.00 105 77 85.60 
. 106 7 59°68 
84 oe 69 89.76 107 << 83.44 
E 108 a se 06.00 
86 ow. 70 37.04 109 on. Aa 27.28 
87 ws 7 84.00 110 on Ge 47.36 
88 oe oa 29.92 111 a "a 66.08 


92 ee 28 02.40 115 wo if 29.12 
93 wow 42.64 116 a 1 Gas 
94 73 81.76 117 we 2 53.20 


98 7 26.72 121 a 86.48 
99 wo 496 60.00 122 ans 91.68 
100 oo 4 92.16 123 oe 7 95.60 
101 eo 96 23.04 124 oe «(4 98,32 
102 ee 76 52.80 125 ow. 79 99.76 
103 oo 80 81.28 


“In conclusion, the advantages claimed for the cyclograph are 
these—that it affords a very rapid and accurate method of setting 
out railway curves, that it is simple in construction, and re- 
quires the use of no formule or tables, that it is ——_ 
adapted for setting out new lines, that the radius can be deter- 
mined’by it on the spot, and that, by the peculiar arrangement of 
the telescope on the circumference of the plate, the full central- 
angular distance is measured, while the tangential angle only is 
traversed in setting out the curve.” 

We should mention that our engravings have been prepared 
from the original instrument, which has been kindly lent to us 
by Mr. R. Price Williams. 














HOW TO DRAIN A WELL. 
To tHe Eprror or ENGINEERING. 


Srtr,—In passing the underground railway works near the 
Victoria Station, hearing the everlasting clanking of a chain- 
pump, I have sometimes looked in at the gate, but invariably 
been ordered out by a vulgar Cerberus of a navvy, as if some 
great secret works were being carried on, which were too valuable 
to be made known. 

By braving the threats of the polite navvy for a few seconds, 
a huge chain-pump was observe: ey water from a spring 
in the gravel, and it appears this pump has been in motion for 
many months, and, as a matter of course, the water increases 
by the effort to get rid of it. The water is probably run into 
some of the sewers. 

Now the question is, could no means be devised by some of 
the scientific engineers or contractors connected with this work 
to dispose of the water without the expense of so much pump- 
ing? It must ultimately be disposed of. Could not the water 
from the whole area of the station be collected into a well near 
the mouth of the tunnel, insert in this well a pipe of 6 in. or 8 in. 
diameter, the lower end to be perforated with holes round the 
circumference for some distance up, and let this pipe be carried 
up to a cistern, from which the engines could be supplied with 
water for steam, or for the purpose of condensation, an overflow 
pipe being carried into the sewers ? 

As the water appears to be of superior quality, the neigh- 
bourhood may be supplied with it. Indeed, there seems no valid 
reason why this mode of obtaining water may not be adopted on 
several portions of the line where it passes through gravel con- 
taining water. 

When the pipe has been inserted deeply into the spring, as 
above proposed, the pump could then be withdrawn, and the 
space which it occupies filled in with a mass of concrete sufli- 
cient to master the hydrostatic pressure, not of the spring, which 
oe known, but of the vertical pipe, which is easily ascer- 
tained. 

If the water does not rise in the pipe when properly trained 
into its lower end, and afforded no other outlet, then both water 
and the expense of pumping are disposed of; and if the water 
does rise in the pipe, it may be dis; of as suggested, and the 
—- of so much pumping will be saved. 

Vill the parties connected with the works in question say 
something on this sudject? and oblige, 

An Economic UTILiTarRIAN. 








StopPinc THE TRratn.—Recently on the Pacific Railway, 
in Kansas, between Ellsworth and Hayes, an exciting en- 
counter took place between a herd of buffaloes and a pas- 
senger train. For three miles the buffaloes pushed doen 
parallel with the train. Many shots were fired, but nothing 
stopped the tide of the stampeded beasts. Finally they 
swept across the track, ahead of the locomotive, fairly worst- 
— iron horse by bringing him to a halt. 

HE GIBRALTAR SHIELD.—A letter in the Army and Navy 
Gazette, by “ Artillerist,” believed to emanate from a reliable 
authority, in reference to the recent private.affair, states that 
the 9 in. Woolwich was used in this experiment at 
70 yards range, and with reduced charges of powder. The 


the shield, cracked the front (54 in. plate), frac’ 

the 12 in. girders in the rear, and broke every bolt in the 
vicinity of the part struck, although these were made on Pal- 
liser’s principle. The second shot, fired from the same gun, 
struck on the side of the port-hole, penetrated through the 
5tin., 5in., and lt in. plates, and broke most of the bolts 
which the first shot spared, making the shield a perfect 


wreck. It was then thought advisable to fire no more shots 
at it until new girders and bolts had been substituted for 
those broken—a precaution invariably used during the trials 





of Inglis’s shields. 


first shot struck on the lower and by far the strongest of | P 
tured eee of 


Wuen a shipbuilder on the Adriatic, or on the 
Baltic, or on the Seine or Rhone, requires a stern-frame 
for an iron vessel of 500 or 1000 tons burden, he wil] 
in either case find one or two forges in his own locality 
or country, the earn of which will pride them- 
selves on being able to make such a “large forging ;” 
but when it comes to an iron stern-frame of a 5000 or 
6000 ton ship the case is different. There are in all 
Europe, only the Government establishment of Russia, 
the forge of Messrs. Martell, in France, one or two 
forges on the Thames and on the Mersey, and some 
three or four on the Clyde, which are equal to such a 
task. But when it was required to make the stern- 
frame and the principal engine forgings of the Great 
Eastern (forgings which, at the time they were wanted 
and made, appeared still more beyond the ordinary 
sizes than they would be considered now), there was 
only one forge in the whole world prepared and read 
to execute the work, this forge being the Lancefield 
forge, Glasgow. 

The Lancefield Forge Company have at present two 
large forges in Glasgow, both carried on under the 
same name, and under the same management. The 
forge first established in Lancefield-street has existed 
since 1827, and in this the Great Eastern forgi 
were made. ‘the new forge in Scotland-street is 
greater in area and in productive power, and is just 
now about to be further enlarged by the addition of 
peddling tarnnces and rolling-mills. The works in 

ancefield-street are laid out for making scrap iron 
forgings exclusively. ‘The plant consists of the usual 
machinery for shearing scrap iron, and of the furnaces 
for heating the piles and blooms, the furnaces being 
arranged in pairs corresponding to the position of the 
cranes. The hammers, nine in number, are of different 
ages, and accordingly of very different types of con- 
struction. There is one steam-hammer bearing the 
name of Messrs. Nasmyth, Gaskell and Co., and with 
that historical piston-rod which looks like a piece 
of wire carrying the hammer-head. Mr. Nasmyth con- 
tended, and probably contends to the present day, that 
the very thin piston-rods he adopted for his steam- 
hammers are amply strong enough for the mere tensile 
strain which they have to stand in lifting the hammer- 
head; and there can be no doubt that he is right as 
far as that goes. Mr. a further used to sa 
that there ought to be no other strains upon the | 
in working the hammer, and that is very desirable, but 
not very likely to be strictly true in practice. It has 
therefore become customary to make much stronger 
piston-rods than Mr. Nasmyth first adopted, and most 
of the original Nasmyth hammers have been subse- 
quently furnished with stronger rods. The new ham- 
mers now made by Messrs. Nasmyth, Wilson, and 
Co. have piston-rods of ample thickness, so that Mr. 
Nasmyth’s original design has become a rarity by this 
time ; and the hammer at the Lancefield forge, which 
seems to have done a fair share of work with its thin 
piston-rod, is one of the few proofs which Mr. 
Nasmyth can point out in corroboration of his views. 
The largest hammer at the Lancefield forge is a 
63 ton Condie hammer, with a very strong frame- 
work, which gives a clear span of 20 ft. between the 
Standards, and about 6 or 7 ft. clear height under the 
cross-frame. This framework was designed by the 
Lancefield Forge Company, and executed by the late 
Mr. Condie, at the Govan Ironworks, to their order. 
The framework consists of two cylindrical cast-iron 
standards, connected by a horizontal cross-piece, which 
carries the guide-bars for the moving cylinder or ham- 
mer-head. The guide-bars and columns are held to- 
gether at the top by a second straight cross-piece; so 
that the whole frame has square outlines, and looks 
very strong. This is almost the same type of general 
outline which has been adopted by Krupp and several 
other Continental engineers for the largest class of 
hammers, only the material used for the framework 
of these modern hammers is wrought iron built up in 
the shape of plate-girders. Mr. Condie has derived 
his type of the largest steam-hammers from this 
design by the substitution of a semicircular crown 
instead of the square top-bracing. The cranes are 
laced at alternate and opposite sids of the hammer- 
frame, so that the two furnaces occupy the positions 
of the diagonal points in the square portion of the 
building taken up by this hammer and its appendages. 
An important department is the large shed for finish- 
ing and welding together the more or less complicated 
forms of large forgings, such as ships’ stern-frames, 
rudder-frames, &c. The space occupied in the forge 





by these large pieces is very considerable, and they 
must be heated at the spot when a welding is required 
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over an open fire placed in the centre of a large clear 
space. The forging is held by a large crane, and the 
different pieces which require to be welded together 
are held in their proper position by a temporary 
framing made of strong bars which are connected by 
screwed bolts. The welds which can be made under 
the steam-hammer are scarf welds, the surfaces being 
all planed to the proper angles at the joints, so as to 
ensure facility of welding ; but there are certain welds 
required in building up an intricate forging which must 
be made by hand. The stern-frame of a screw- 
steamer, for instance, which is welded together after 
the holes for the bearings of the propeller-shaft are 
bored out in each single portion to a diameter onl 
}in. smaller than the finished size, must be finishe 
by hand in this manner, as the steam-hammer would 
destroy the relative position of the twofinished and bored 

ortions. The mode of welding such pieces by hand 
is the so-called Y-weld, the two pieces eon | formed 
with V-shaped ends, and two wedge-pieces being in- 
serted between these ends so as to fill up the spaces 
formed by them. The temporary bracing which holds 
all parts in their proper relative position is not dis- 
turbed by the operations of the blacksmith’s hammers 
in closing the welded joints. The holes for the pro- 
peller-shaft are finally bored out when the stern-frame 
is in its place. The binding of ship-keels, ships’ bows, 
and of similar forgings is effected upon a very large 
lane-bed or surface-plate, and the work is done by 
ond to templates made of wood or sheet iron. 

The mechanical workshop, which is a recently 
erected and very well fitted place, contains the usual 
plant of very large and powerful machine tools; but 
the forge in Scotland-street is, in this respect, fitted 
out in a more remarkable style. Some of the self- 
acting tools in that shop are unique for their size and 
weight. There is a turning-lathe of 5 ft. centres and 
40 ft. length of bed, made by Messrs. Collier and Co., 
of Salford, and which was described by Mr. Fletcher at 
the Glasgow meeting of the Institution of Mechanical 
Engineers as one of the largest tools and, perhaps, 
the heaviest lathes ever made. Another monster 
tool is a slotting-machine, by Messrs. Shanks and Co., 
weighing 105 tons, and having its main pillar cast in 
one piece with the bed carrying the cross slides. 
Some multiple drilling-machines for boring a number of 
holes simultaneously, and used for making the rivet 
holes in ship-keels, are amongst the most modern 
additions, and a hollow lathe for turning crank-shafts 
similar to the one at work in Mr. Penn’s engineering 
shop, and recently described by us, was fitted up only 
afew daysago. The forge in Scotland-street contains 
nine steam hammers, most of which are of large 
size. The heaviest hammer has a 7 ton head, and 
has the steam admitted above the piston, which 
increases its effect. The span between pillars is 
20 ft. clear, and the main frame is Condie’s; improved 
design. Almost all the hammers have Condie’s moving 
cylinder, and only one large Rigby hammer has been 
added to this plant at a more recent date. The furnaces 
are arranged in pairs, and have boilers over their flues 
for utilising the waste heat. The two cranes required 
for each hammer stand on the same side close to each 
other, so as to leave the central part of the forge 
between the steam hammers perfectly clear for passage. 
There are several lines of rails laid right through the 
forge, and connected by turntables and sidings with 
the main line passing the works. The forgings have 
hitherto been made of scrap iron exclusively, and no 
puddle iron or “new” iron has been manufactured in 
the Lancefield forge. The scrap for the first-class 
forgings is made from bars cut to the proper lengths 
by shears and then piled in a very regular and uni- 
form manner. At present, however, some puddling 
furnaces are being set to work for puddling pig iron 
and finery iron, and a finery will be added very shortly. 
A fine ailing mill has also been erected, and is now 
used as a forge train for making scrap bars, but rolls 
for making bars, angles, and plates are intended to be 
added to this very shortly. The forge train has 22 in. 
rolls running at forty revolutions per minute. The 
general arrangement of this forge is very convenient, 
and an ample area of ground js provided within 
its enclosure for future extensions. The sizes of 
some of the largest forgings made by the Lance- 
field forge will “ best suited for illustrating, not 
the limit, but the extent of its power of production. 
Amongst the Great Eastern forgings were the stern- 
frame, weighing 25 tons, the crank-shaft, weighing 
31 tons, and the propeller-shaft, 47 ft. long and 35 tons 
in weight, and these have not been exceeded in more 
recent years ; but the Lancefield Forge Company have 
since then made most of the heavy forgings for several 
of the great Cunard steamers built on the Clyde. 





MANUFACTURE OF GUN-COTTON. 
(Concluded from page 431.) 

We have seen that, in the case of the mining 
charges, the pulp is, during the process of manufacture, 
subjected to very severe compression, and by this 
means a very great quantity of explosive matter is 
obtained in a small bulk. A mining charge, in 
fact, manufactured by the ‘processes now followed at 
Stowmarket possesses an amount of explosive power six 
times as great as that of a similar bulk of gunpowder, 
and this concentration—if we may term it so—of the 
explosive material is in many instances of great value. 
Thus, when hard materials have to be blasted by 
charges contained in holes bored only to a moderate 
depth, a gun-cotton charge, occupying only one-sixth 
the length of hole that would be taken up by a gun- 
powder charge of equal power, allows of a greater length 
of tamping being employed, and also concentrates 
the explosive action at greater distance from the work- 
ing face. There is also now abundant evidence that 
gun-cotton is in other respects a more effective explo- 
sive for mining and quarrying purposes than gun- 
powder. Thus, in breaking up large boulders by 
means of a charge inserted in a vertical hole bored 
from the top down to near the centre of the boulder, 
if a gunpowder charge is employed, its tendency is, 
if the block is of large size, to blow out a conical mass 
from the upper part of the boulder, the apex of this 
inverted cone being situated at the point where the 
charge was placed. With gun-cotton, however, the 
case is different, it being found that it exerts a 
powerful splitting action below as well as above the 
point where the charge was situated. This effect 
appears to be due to the extremely rapid action of the 
gun-cotton ; but, whatever may be the cause, it is an 
effect which is regularly found to occur in practice, 
and one which makes gun-cotton particularly valuable 
for quarrying purposes. 

The fact that gun-cotton, when exploded, produces 
no smoke is another fact that renders it peculiarly ap- 
plicable for tunnelling or mining work. In some in- 
stances, where gun-cotton has been used in confined 
situations insufficiently ventilated, complaints have 
been made that its employment gave rise to headaches 
amongst the men. Such a result, however, has only 
been caused by an improper and, we may add, waste- 
ful use of the gun-cotton, it being due to the employ- 
ment of charges too heavy for the work they were re- 
quired to perform, and which charges were conse- 
quently but imperfectly consumed. In addition to its 
beneficial effect upon the ventilation, the absence of 
smoke when gun-cotton is employed enables the work- 
men to return to the work sooner than they otherwise 
would do. The mining charges, manufactured by 
Messrs. Prentice, are now largely employed in mines 
and quarries both in this country and abroad, and their 
use is rapidly becoming extended as their value be- 
comes known. Besides the regular charges, the manu- 
facture of which we have described, the firm are now 
making a peculiar kind of gun-cotton yarn, specially 
adapted for splitting off slabs of slate. A hole being 
formed behind the slab to be separated, a sufficient 
length of this yarn is inserted and ignited, no tampin 
being used. e understand that this yarn is rm 
to answer its purpose i and that it is now 
being extensively used in Wales. 

Before leaving the subject of mining charges, there 
is another advantage possessed by gun-cotton to which 
we should allude, and that is that it is not injured by 
moisture. When we say it is not injured, we do not 
mean that it is not affected, and this is a point upon 
which some persons who have used gun-cotton appear 
to have fallen into error. Some users of gun-cotton, 
having been informed that the material is not injured 
by wet, have let their charges become damp, and have 
then complained that the gun-cotton did not give good 
results when fired, whereas the failure was entirely 
due to their own carelessness. Instead of saying that 
gun-cotton is not injured by moisture, it would, perhaps, 
be better to say that it is not permanently injured, or, 
in other words, that its explosive qualities, which are 
impaired when the material is damp, can be completel 
restored by simply re-drying it. The re-drying should, 
of course, be performed with great care, the tempera- 
ture not being allowed to rise above, say, 140°. In 
most cases it will be found less trouble to take the 
necessary precautions to keep the charges dry as they 
come from the manufacturer, than to allow them to 
become damp, and subsequently re-dry them; but in 
some instances the fact of gun-cotton not being per- 
manently injured by moisture is very convenient, as it 
enables the material to be stored in large quantities in 
a damp state, without incurring any danger or risk of 





explosion. Gun-cotton, when moist, is, in fact, not 
explosive, and it is for this reason that it should be in 
a thoroughly dry state when used, a thing which those 
who employ it will do well to continually in mind. 

It is, onan time that we should take leave of 
mining charges, and should proceed to the description 
of the other department of Messrs. Prentice’s wor 
that devoted to the manufacture of cartridges for 
small arms. We have already stated that in these 
cartridges the gun-cotton is used in the form of “re- 
tarded ” paper, or, in other words, of paper composed 

artly of gun-cotton and partly of plain cotton pulp. 

he paper is made by the ordinary hand process, and 
when it is received into the cartridge-making depart- 
ment, each sheet has first printed, on one'end of it, a 
series of “headings” denoting the description of 
cartridge for which it is intended. These “headings” 
are so placed that when, in the next process, the sheets 
of paper are cut up into slips, each slip bears its proper 
mark. The cutting of the paper is performed by ordi- 
nary paper-cutting machines worked by hand. The 
slips are all cut to gauge, and are, therefore, of almost 
exactly uniform size ; to secure perfect accuracy, how- 
ever, they are, before being made up into cartridges, 
carefully weighed, and all reduced to the precise 
weight required in the case of the particular class of 
cartridge for which they are intended. 

The next process consists in rolling up each slip 
into a cylindrical coil, and for performing this opera- 
tion a number of very simple Dut, nevertheless, in- 
genious machines are employed. It so happens that 
in each particular class of cartridge there is a certain 
degree of tightness of coil, which gives a better result 
than any other, and it is therefore desirable that, in 
coiling up the slips, this requisite degree of tightness 
should be maintained uniformly in every case. The 
machines employed to attain this end have been de- 
signed to imitate closely the action of the human 
hands when employed in rolling up a paper coil. If a 

artially formed coil of paper be placed between the 
inger and thumb of the Tett hand, and a further quan- 
tity of paper be wound on by turning the coil with the 
forefinger and thumb of the right hand, it will be 
found that the tightness of the coil will depend upon 
the pressure which the last mentioned thumb and 
finger exert upon it during the process of winding. In 
the machines employed at Stowmarket, the pressure of 
the finger is replaced by that of a wooden lever, which 
is loaded so as to exert—of course uniformly—the 
exact pressure required. Each machine consists of 
but very few parts. One end of the slip of paper to 
be rolled is inserted in a slit formed in a small man- 
dril revolving in suitable bearings, and this mandril 
being pata by hand, the slip is coiled on it, the 
pressure upon the coil of the end of the lever already 
mentioned ensuring an uniform degree of tightness. 
On the coil being completed, the mandril is withdrawn 
from it (the fact of the slit in the mandril extendin 
to the end of it enabling this to be done), and the | 
of the coil is then secured with shellac. Each machine 
is worked by a girl, another girl close by securing the 
ends of the coils. 

After coiling, the charges are again carefully weighed 
by an examiner, and, if of the correct weight, they are 
then ready for “waterproofing.” The waterproofing 
process consists in coating the charge with a thin skin 
of india-rubber, and the machine by which this is 
effected is of exceedingly ingenious construction. It 
consists of a simple wooden frame, carrying a small 
horizontal cylinder, or tube, in which a piston can be 
moved to and fro by means of a pedal placed so as to 
be nae rye | acted upon by the foot. The piston 
is provided with two small spikes projecting from the 
front side of it, these spikes supporting the charge 
when it is projected from the tube, as will be described 
presently. Beneath the cylinder is an india-rubber 
air-bag, which can be compressed by means of a second 
pedal, and which, when thus compressed, forces air 
into the ‘cylinder near the front end. Around the 
front end of the cylinder is a flange, or collar, which is 
kept moistened with a solution of india-rubber, and 
which is provided with a kind of ring-guard, capable 
of being brought down in front of it by the action of a 
third pedal ; whilst the pressure of the foot on a fourth 
pedal causes a pair of nippers to close just in front of 
the mouth of the cylinder. 

The manner in which this machine is used is as fol- 
lows: The piston being drawn back into the cylinder, 
one of the charges to be covered is inserted in the 
latter, and a thin disc of india-rubber is placed against 
the fi with which the end of the cylinder is pro- 
vided, The solution of india-rubber on the flange 
causes the disc to adhere to it, and the disc is then 
further secured by bringing the ring-guard down upon 
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it. The pedal connected with the air-bag is next 
pressed mn, and some air thus forced into the 
cylinder. The end of the latter being closed by the 
india-rubber disc, the air cannot escape, but the disc 
is bulged out through the ring-guard, and caused to 
assume a spherical form. By pane the pedal con- 
nected with the piston, the charge is forced out of the 
cylinder, and caused to project into this thin india- 
rubber sphere, the charge when thus projected being 
supported by the small spikes with which, as we have 
stated, the piston is provided. The nippers are then 
made to close behind the charge, the piston drawn 
back, and the neck of what we may term the india- 
rubber “ bubble” is tied round with silk by the girl in 
charge of the machine. This being done, the charge 
can be removed completely coated with a very thin 
film of india-rubber, the “ bubble” shrinking and clip- 
ping the charge closely as the air escapes from its in- 
terior. This “ waterproofing” machine, although re- 
quiring a somewhat lengthy description to explain its 
construction and mode of action, is really a very simple 
apparatus, but it is, no doubt, one which has required 
much labour to bring to its present perfection. It is 
an extremely ingenious application of simple mecha- 
nical contrivances to accomplish what at first sight 
might appear a very difficult operation, and it serves 
its purpose admirably, the charges being covered with 
india-rubber with great rapidity, and in the most per- 
fect manner. 

After being waterproofed, the charges are made up 
into cartridges, or, in other words, are placed in the 
cases containing also the shot or bullet, as the case 
may be. For placing the wads in the paper case, a 
very neat little contrivance is employed. If it was 
attempted to force the wads directly into the paper 
case, the mouth of the latter would in most instances 
be burred over and the case spoilt. To avoid this, 
each case is placed in a cylindrical mould open at both 
ends, and formed of two parts hinged together, so 
that the cartridge-case can be inserted in it and re- 
moved from it readily. This mould is bored out to 
two different diameters, a portion of its length having 
a diameter equal to the internal, and a portion a dia- 
meter equal to the external, diameter of the — 
case. The case being placed in that portion of the 
mould which is of the larger diameter, with its end 
close up against, and protected by, the shoulder 
formed a the alteration in the size of the bore, the 
smaller part of the bore of the mould is in a line with 
the interior of the cartridge-case, and the wads can 
thus be forced down through the smaller part of the 
mould into the cartridge-case without injury to the 
latter. 

After the charge, wads, &c., have been in- 
serted, each cartridge-case is closed by rolling over 
the end of the case on the end wad. Some simple 
machines are used for turning over of the ends of the 
cases, which is effected by a sort of burnishing action, 
the end of each case being pressed against a pair of 
small revolving tools, which bend the edges of the case 
inwards and roll it down smoothly upon the wad. After 
having been closed, the cartridges are ready for making 
up in parcels and packing, operations which require 
no special description. 

The small arms cartridges made by Messrs. Prentice 
and Co. have hitherto been manufactured for use in 
breech-loading guns only, and special cartridges have 
been prepared for almost every variety of these arms, 
whether used for sporting or military purposes. The 
objection to using gun-cotton cartridges for muzzle- 
loaders is that they are liable to be injured by careless 
ramming; but as muzzle-loaders are rapidly becoming 
an exceptional class of guns, the are of 
gun-cotton for use in them is a matter of but com- 
paratively little consequence. For “ee purposes 
the gun-cotton cartridges are now very largelyemployed, 
Messrs. Prentice turning them out in the busy season 
at the rate of 16,000 per day. ‘The fact of the gun- 
cotton cartridges producing no smoke is a great ad- 
vantage in the field, and it is one, amongst others, 
which sportsmen are rapidly acknowledging. : 

In concluding our account of Messrs. Prentice’s 
works, at Stowmarket, it is only just that we should 
remark upon the completeness of the arrangements for 

ing out the manufacture of gun-cotton according 
to the best known methods. During the many years 
which the manufacture has been carried on at Stow- 
market, extensive modifications have from time to time 
been madein the various processes carried out, and these 
have necessitated corresponding and in many cases 
expensive alterations of the plant. The fact of a new 
oat ingaovell process, requiring new plant for carry- 


conducting a series of expensive experiments on a 
manufacturing scale that Messrs. Prentice have brought 
their system of manufacture to its present state of per- 
fection. 








RECENT PATENTS. 


Tue following specifications of completed patents 

are all dated within the year 1867; and that year 

should be given in ordering them, at the annexed 

ne from the Great Seal Patent Office, Chancery- 
ne. 


(No. 498, 8d.) Henry Purnell, of Glasgow, patents 
an arrangement of engines or pumps, having oscillating 
cylinders the trunnions of which are provided with 
inlet and outlet passages, the oscillation of the cylin- 
ders governing the admission of the steam or water to, 
or its exit from them. These engines and pumps 
are single acting, and the peculiarity of the ar- 
rangement consists in placing the inlet and outlet 
openings on one side of the trunnions, so that the 
working surfaces are kept tightly pressed together by 
the strain put upon them during the working of the 
engine or pump. 

No. 499, 10d.) Arthur Kinder and William Barns 
Kinsey, of 92, Cannon-street, nen improvements in 
gas-engines. According to these plans, the crank- 
shaft of the engine is placed between the cylinder and 
the crosshead, to which latter a return connecting-rod 
is coupled. The crosshead just mentioned is connec- 
ted with another crosshead on the main piston-rod by 
double rods passing above and below the crank-shaft. 
The cylinder also is placed in an open water-tank, and 
water is caused to circulate through the piston, piston- 
rod, and slide-valve. The patent also includes making 
the cylinder with short ports, as well as a particular 
form of slide inlet valve, and a method of regulating 
the speed of the engine by means of a perforate 
Seen, with which the valve just mentioned is 

tted. 

ie 500, 10d.) William Deakin, of Great Barr, 

and John Bagnall Johnson, of Tettenhall, patent a 
method of making “caps” for spinning, and similar 
articles, from seamless steel tubes, these tubes being 
gathered or thickened into a close dome shape at one 
end. Ifa thickness greater than can be obtained b 
gathering in the tube is required, a plug is inserted, 
this plug being welded in by the subsequent shaping 
process. The “caps” are finished by placing them on 
a vertical mandril or support, and subjecting them to a 
few end blows froma suitable stamp hammer. 
(No. 511, 1s. 6d.) John Marshall, of Trafalgar, 
road East, Greenwich, patents fitting glass water- 
gauges for steam-boilers, &c., with valves so arranged 
that, although they do not interfere with the ordinary 
working of the gauge, they will, in the event of the 
glass breaking, be forced against their seats and 
so prevent the escape of steam and water. The gauge 
is fitted with two cocks only, instead of three, as 
usual, and the arrangements adopted to enable these 
cocks to be used for “blowing through” are very 
ingenious. 

(No. 516, 10d.) John Alison, of Brightlands, 
Reigate, patents a form of vertical boiler in which the 
inside firebox is provided with a number of curved water- 
tubes extending from the roof to the sides. A fire- 
clay plug is placed on the central space between the 
tubes, so as to cause the heated gases to pass round 
amongst the tubes on their way to the central flue, 
extending from the roof of the firebox to the smoke- 
box. We have strong doubts about the newness of 
this arrangement. 

(No. 518, 8d.) George Daws, of Penge, patents 
an arrangement of self-acting railway signals, designed 
to maintain the signal on any given post at danger 
until the train by which that post was last passed has 
passed two signals in advance. An arrangement for 
calling the engine-driver’s attention by sounding a 
gong and shutting off the steam, in the event of the 
signal in advance being at danger, is also included in 
the patent. The apparatus is altogether complicated, 
and, we fear, quite unreliable. 

(No. 523, 1s. 2d.) Edward Funnell, of 54, Dast- 
street, ne. patents a complicated combined 
alarum and railway signal, of more than doubtful 
ey, A description of the apparatus would be im- 
possible without the aid of drawings. 

(No. 527,10d.) Clement Martin, of Hammersmith, 
patents a peculiar arrangement of steam-engine, in 
which the cylinder, as well as the piston, reciprocates. 
The crank-shaft has three cranks, each having a throw 
equal to one-fourth the total stroke, anu the central 





ing it out, has never been allowed to interfere with its 
edoption at Stowmarket, and it is, in fact, only by 


crank is placed = the other two. The central 
crank is connected to the piston by a connecting and 


piston rod in the ordinary way, whilst the other two 
cranks are connected to the cylinder, the effect of the 
arrangement being that the piston and cylinder reci- 
procate in opposite directions. This arrangement 
possesses no practical value, and the objections to it 
are numerous and obvious. 

(No. 530, 6d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of John Ashton 
Greene, of Brooklyn, U.S., a neat method of joining 
the ends of belts by turning up these ends and con- 
necting them by I-sha ieces of metal passed 
through slits formed in the belt, and then turned one- 
— round, so that the T-shaped ends lay across the 
slits. 

(No. 535, 10d.) Andrew Howat, of Farnworth, 
near Bolton, oe an arrangement of coal-cutting 
machine, in which one or more cutters, propelled direct 
by a piston working in a cylinder supplied with steam 
or compressed air, are employed. The cylinder is 
oe on a truck, in such a manner as to be adjust- 
able to various angles. The details of the machine 
could scarcely be described without reference to 
drawings. 

(No. 538, 5s. 2d.) John Saxby and John Stimson 
Farmer, of the Patent Railway Signal Works, Kilburn, 

atent numerous improvements in apparatus for work- 
ing railway signals, points, and switches. As might be 
expected from Messrs. Saxby and Farmer’s experience 
as manufacturers of railway signals, this patent 
includes many improvements of considerable value, 
and which merit a more full description than it would 
be possible to give of them here. We shall, therefore, 
for the present postpone any description of them. 

(No. 539, 8d.) Henri Adrien Bonneville, of 38, 
Porchester-terrace, Bayswater, patents, as the agent 
of Joseph Grosley and Louis Albert Merckens, of 
Kremlin, an arrangement of dredging - machine, 
specially intended for removing silt, &c., from the beds 
of rivers or other watercourses, in which a current 
exists. In this machine the dredging is performed by 
a series of teeth and buckets fixed to the periphery of 
a large vertical wheel, the axis of this wheel being 
carried by a pair of boats, one on each side of the 
wheel, and means being provided for varying the 
“ dip” of the wheel according to the depth of water. 
The boats are secured to an anchor, so that they can 
be allowed to float down the stream gradually, and 
they are furnished with dam-boards, against which the 
stream may exert its force, it being intended that the 
down-stream motion of the boats should actuate the 
wheel, which, in its turn, should raise the silt asit re- 
volves and discharge it into a shoot. It is also 
stated that where no current exists the wheel may be 
turned by any convenient motive power. We much 
doubt the efficiency of the apparatus. 

(No. 547, 1s.) James Livesey and John Edwards, 

of 9, Victoria-chambers, Westminster, and William 
Jeffreys, of 43, Cooper’s-road, Old Kent-road, patent 
applying to railway-signalling apparatus a “ back lock” 
in such a manner that one lever is caused to lock 
another by its direct communication with the back lock. 
Another part of the patent refers to fitting switches 
with an apparatus so arranged that when a train passes 
over the points the switches are locked, and kept 
locked until the train is clear. 
- (No. 550, Sd.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of William 
Gorham Angell, of Providence, U.S., making wood 
screws with a central circular hole in the head instead 
of with a nick, as usual. It is stated that screws so 
made can be readily driven by the aid of a tapered 
round or square plug or driver inserted in the central 
hole. 

(No. 551, 4d.) Alexander McDougall, of Man- 
chester, patents methods of utilising the substance 
termed by miners “blue clay” or “chanel.” This 
“ blue clay,” Mr. McDougall states, is mainly a mix- 
ture of clay and crystals of iron pyrites, or bisul- 
phide of iron, there being, however, sometimes a cer- 
tain proportion of spar; and these substances he pro- 
poses to separate by a mechanical washing process, 80 
that the bisulphide can be employed for the mawufac- 
ture of sulphuric acid or other preparations of sulphur, 
and the clay for the manufacture of sulphate of alumina, 
which may afterwards be used for the production 
of alum or other purposes, The clay may also be 
used as a fireclay, or for the manufacture of bricks. 

(No. 556, 1s.) Adolphe Gilbert Chalus, of Rue 
Sainte Appoline, Paris, patents various forms of gas- 
burners, in so me of which the gas is heated before being 
consumed. The patent also includes some forms of 





-regulators, and other details, which could not 
C deecthed without the aid of drawings. 
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PRUDENCE AND STEEL RAILS. 


Every railway shareholder in the kingdom is inte- 
rested in the adoption of steel rails, inasmuch as it 
concerns his personal profit. And every railway pas- 
senger—and thus, practically, everybody—is interested 
in their use, inso far as it concerns his personal safety. 
It is now about fifteen years ago since steel was 
adopted in place of iron by some of the leading rail- 
way engineers on the Continent, at first chiefly for 
axles and tyres. Until then, or before Krupp had 
shown the way, it had been believed to be impossible 
to make steel in masses sufficiently large even for rail- 
way tyres. More than this, steel had, till then, been 
thought to be wholly unfit for such purposes, because 
of the well-known brittleness of those qualities of steel 
used for cutlery, files, &c., where great hardness, as 
distinguished from great strength, was required. It 
is now, of course, well understood that any desired 

uality of metal can be made, which, while retaining 
the characteristic and distinctive quality of steel—viz., 
that of being hardened by being plunged, red-hot, into 
water, shall be at the same time either hard and com- 
paratively brittle, or “mild” and tough, according to 
the proportion of carbon present, and which is under 
the complete control of the manufacturer. It was an 
important question, too, whether the tough strong 
steel suitable for tyres and axles, and which is of 
much the same quality as that now so largely used for 
rails, underwent any change while in service, so as to 
finally render it brittle. ‘This point was long ago com- 
pletely settled in favour of steel. Thus a 6 ft. engine tyre, 
made of steel, and loaded with, say, 5 tons or 6 tons, will 
run about 150,000 miles, in which service every point 
on its wearing face will have met the rails 42,000,000 
times. Such tyres, at the final turning, are reduced 
to a thickness of 14 in., and afterwards wear down to 
Zin., and yet they do not break, and, as old steel, 
they will work into fine wire of great toughness and 
pliability. These are facts within the knowledge of 
nearly all locomotive superintendents, and they clearly 
prove, that with many millions of applications of pres- 
sure or, as some choose to call them “blows,” upon 
each point of the circumference, the steel undergoes no 
molecular change whatever, but remains tough and 
strong to the very-last. We should observe that 
there was never any reasonable presumption that steel 
would thus change in quality during service, but there 
is a class of objections founded upon conjectural pos- 
sibilities which every engineer is nevertheless bound 
to heed. He may be said to hold the lives of us all 
in his hands, and if he hastily assumes what requires 
settled experience and absolute proof, he may make 
mistakes which even the whole nation would have 
cause to repent, as would be the case were her 
Majesty killed on a railway because of a broken tyre, 
a broken axle, or a broken rail, due to the dashing ex- 
perimenting of some “ fast” or high-pressure engineer. 
At the same time there may be such a thing as an 
excess of prudence, and it is to be remembered that 
prudence is not wisdom, although the wise man is 
ever prudent. Wisdom has been defined to be “the 
“use of the best means for attaining the best ends,” 
and in this sense implies the union of high mental and 
moral excellence. Prudence is of a more negative 
character ; it rather consists in avoiding danger than 
in taking decisive measures for the accomplishment 
of an object. Burke has remarked that prudence, 
when carried too far, degenerates into a “reptile 
virtue,” which is the more dangerous for the plausible 
appearance it wears. The man who, under the pre- 
tence of wisdom or prudence, holds things, already 
settled, sub judice, ond that for years and years after 
everybody else has made up his mind, only Goines his 
own ignorance or indecision. 

It need hardly be remarked that before the London 
and North-Western Railway Company invested 
100,000/., more or less, in large Bessemer steel works 
of their own, their engineers had taken every care to 
satisfy themselves as to the real qualities and capabilities 
of steel. That it certainly did xoé alter its qualities by 
use, or, in other words, undergo any molecular change 
resulting in brittleness, was already certain from the 
comparatively long experience of steel tyres, with which 
Mr. Ramsbottom, the eminent superintendent of the 
company’s locomotive ng largest of 
any railway in the world—was already familiar ; 
and at his new works at Crewe he has made great 
numbers of Bessemer steel tyres for both his passenger 
and goods engines, and which are wearing remarkably 
well. Mr. Ramsbottom, in 1861, procured some steel 
ingots made by Messrs. Henry Bessemer and Co., of 
Sheffield, and rolled them into rails at his own rolling 
mill at Crewe. These rails were tested in every way ; 
some under a heavy ram falling from a considerable 


height, and striking the rail midway between 3 ft. 
bearings ; and any steel rail will 4. bear, with- 
out breaking, the blow of a ram weighing one ton, 
falling through 25 ft., or even 30 ft., a test very far 
beyond anything which the very best iron rail could 
possibly withstand. Mr. Ramsbottom first proceeded 
very cautiously in putting down steel rails, laying 
them, at first, at Crewe station, through which about 
300 time-table trains pass daily, all stopping however, 
so that even a broken rail would cause no serious 
accident. The rails then put down (in November, 
1861) are still in good order, and have not yet been 
turned, and such a thing as a broken steel rail, except 
when broken by accidental violence, is unknown. To 
test their resistance in frosty weather, Mr. Rams- 
bottom took up a rail on one of the coldest mornings 
in the winter of 1861-62, and immediately put it under 
the steam-hammer, but no blows could break it. In 
May, 1862, fifty-two steel rails, rolled, at Crewe, from 
ingots made by Messrs. Henry Bessemer and Co., 
were put down in various parts of the great 
station-yard at Camden-town, where all but two 
or three of them yet remain, one having been taken up 
as a sort of trophy, after having worn out (not sixteen 
iron rails, but) sixteen faces of double-headed iron rails 
laid next to it in the same line, the steel rail never 
having been turned. Another steel rail had completely 
worn out i a and nearly twenty-three faces of 
iron up to March 21st last, when it was broken by 
_— violence in a manner which we shall presently 

escribe, and which showed more than anything else 
the almost immeasurable superiority of steel over iron. 

We should observe here that in August, 1861, Sir 
John Brown and Mr. Bessemer brought the whole 
subject of steel rails before the Instit:.tion of Mechani- 
cal Engineers, that Mr. Bessemer exhibited samples of 
his steel of remarkably good quality at the Interna- 
tional Exhibition of 1862, that he again brought the 
subject before the British Association, at their mect- 
ing at Birmingham in 1865, and that the whole ques- 
tion of steel v. iron rails was fully discussed at the 
Institution of Civil Engineers on the occasion of the 
reading of Mr. Price Williams’s important paper “ On 
the Maintenance and Renewal of Permanent Way,” 
in March, 1866. The concurrent testimony of the lead- 
ing members of our profession was then given unmis- 
takably in favour of steel, the only objections brought 
against it being based upon its greater first cost per 
ton, as compared with iron. 

The London and North-Western Railway now has 
nearly one hundred miles of steel-laid line, and it is, 
we believe, settled beyond question that the whole of 
the company’s vast system, comprising upwards of 
2500 miles of single line, will be renewed with steel. 
Other English companies have taken up the matter 
with equal success. On the Continent large quantities 
of steel rails are in use, and many thousands of tons 
have been sent to America, Among other railway 
companies there, the Hudson River Railroad Com- 

any, having first put down 5000 tons of steel rails, 

ave now decided, as stated in Mr. James Shaw’s 
letter to the Zimes of Friday last, to relay their whole 
line in steel, equal to nearly 30,000 tons more. Mr. 
Brydges, the managing director of the Grand Trunk 
Railway of Canada, has strongly recommended that 
only steel rails should be now put down on that line, 
and Mr. Berkley, of the Great Indian Peninsula Rail- 
way, has sent 22,000 tons of steel rails to Bombay. 
The only objection now urged against steel is its 
higher first cost as compared with iron, but this is an 
objection made rather \ managers of companies in 
difficulties, inasmuch as, Peony os money can be ob- 
tained for steel, it is now well known to be much the 
cheapest in the end—a fact which is but a part of the 
ordinary knowledge of our profession, as well as of 
experienced railway managers. We believe that a few 
companies have delayed the purchase of steel rails 
from a belief that, upon the expiration of Mr. Besse- 
mer’s principal patent, two years hence, the price will 
be lessened by the amount of the royalty, say 1/. per 
ton. So far from this, however, it is well known by 
all ironmasters and steelmasters that Bessemer rails 
are now at the very lowest price at which it is at all 
likely that they can be supplied for years to come, and 
that, from the present stagnation of our markets, the 
tendency to an increase in the price of labour, and the 
steady rise in the prices of the materials requisite for 
the Bessemer process, steel rails are likely to be very 
considerably dearer than now, even after the royalt 
has been lessened ; for it will not be wholly taken o 
for perhaps another ten or twelve years, because of the 
many supplementary patents based upon the original 
process. 

We shall here reprint our account of the steel rails 








at Camden, as given in Encingenive of March 8th! 


last, and based upon the results of our examination of 
these rails on the 5th of the same month. We may 
add that on the very night following our visit a new 
iron rail broke under a down train, in the Watford 
tunnel, and that, although no lives were lost, eleven 
wee oy carriages were thrown off the line. The 

reaking of iron rails is, indeed, somewhat common, as 
every permanent-way engineer well knows, although, 
from reasons which are capable of ready comprehen- 
sion, he does not care to parade his experience, in this 
respect, upon his own nor even upon his neighbour’s 
line with two much publicity. en life is lost be- 
cause of a broken riil, as was the case with the rail 
which cost the Great Northern Company 13,000/. in 
damages, on the occasion of such an accident at Hat- 
field, we all hear of it, but the fatal casualties happily 
bear but a small — to the more frequent non- 
fatal accidents of the kind in question. 

On _ 2nd, 1862, the day after pote jer | of the Inter- 
national Exhibition, fifty-two rails, rolled at Crewe from steel 
ingots cast at the works of Messrs. Henry Bessemer and Co., 
of Sheffield, were put down in various parts of the t 
station-yard, at Camden-town, where are the metropolitan 

oods station and the rome, A ticket platform of the 
po and North-Western Railway. ese rails were 
placed in different lines of the series diverging from near the 
southern end of the Prim: —— tunnel, — of — lines 
<—ee a traffic hard] own upon any other railway in 
the world, while pr can subject to much less wear, and 
others still are hardly more t sidings. Beneath the 
Chalk Farm bridge two steel rails, laid end to end, bore 
upwards of 8000 trucks and 400 engines daily, and under 
this traffic ordinary iron rails were and still are worn com- 
pletely out, on both faces, in four months on an average, each 
face wearing two months. In August, 1866, one of these 
steel rails was taken up after having completely worn out 
sixteen faces of iron rails laid next to and opposite to it in 
the same line. The steel rail had never been turned, and 
showed only an even wear of about one-fourth of an inch 
along its top table. 

On Tuesday last, we visited the Camden station-yard, in 
company with the Honourable William J. McAlpine, an 
eminent American engineer, and Mr. John Bourne, whose 
name is sufficiently known to all our readers. The rail taken 
up in August, 1865, is already historical. One half of it was 
shown in that year, by Mr. Bessemer, to the British Associa- 
tion at Birmingham, and the other half has been drawn into 
excellent steel wire. We found its fellow rail, on Tuesda 
morning last, still unturned and in good condition, althou 
it had outworn twenty-two faces of adjoining rails. e 
number of trucks over it every twenty-four hours was 8082, 
and the number of engines 416. It will be panes 

ive the dates at which the contiguous iron rails were lai 
eon and turned. They are as follows: 

New iron rail put down May 2nd, 1862, turned July 7th; 
second iron rail put down September 9th, turned November 
5th; third iron rail put down January 6th, 1863, turned 
March 11th ; fourth iron rail put down April 29th, turned July . 
3rd; fifth iron rail put down September 29th, turned Decem- 
ber 16th; sixth iron rail put down February 16th, 1864, 
turned April 12th; seventh iron rail put down A t 6th, 
turned November 7th; eighth iron put down h 8th, 
1865, turned June 7th; ninth iron rail put down August 
11th, turned October 13th ; tenth iron rail put down January 
20th, 1866, turned July 6th; eleventh iron rail put down 
November 19th, turned January 7th, 1867; twelfth iron rail 
put down Feb 19th, and still in use on its upper face. 
And still the steel rail, which has never been t over to 
wear upon its bottom table, is in very fair order. 

In no other of the Camden station-yard is the traffic 
so constant, and the other iron rails have not worn out so 
rapidly. The fact does not affect the absolute superiority of 
steel, as compared with iron, and this is to be borne in mind 
when we say that, in another of the yer, one steel rail 
has, thus far, worn out but fifteen faces of iron, another steel 
rail but ten faces, five other steel rails have worn out each 
nine faces of iron, three other steel rails eight faces of iron, 
two other steel rails seven faces of iron, five other steel rails 
six faces of iron, six other steel rails five faces of iron, twelve 
other steel rails fowr faces of iron, five other steel rails three 
faces of iron, &. It will be distinctly understood that, 
although only four, six, eight, or ten faces of iron rails have 
been thus worn out in less than five years, the steel rails 
adjoining these respective rails have also been far less worn 
than those under Chalk Farm bridge, and the steel rails 
which have thus worn out but the lesser number of inun rails 
are still in excellent order, and, judging from their present 
condition, are likely to outlast mn, twenty, and possibly 
forty faces of iron. 

As already stated, on the “—e following the day 
on which these rails were visited, and the above obser- 
vations made, a new iron rail snapped suddenly under 
a down train in the Watford tunnel, and, although no 
lives were lost, eleven passenger carriages were thrown 
off the line. And about a fortnight afterwards, viz., on 
the 21st of March, the steel rail under Chalk Farm 
bridge was en pt Dg in consequence of a col- 
lision which took place upon it between two engines, 
or rather between an engine and a brake attached to 
another engine. The first was thrown off the line, 
and the famous old rail was found bent sideways into the 
shape shown in the subjoined sketch, and broken at a 
and 4 into three pieces. 

Some of the chairs were torn from the sleepers, and 
altogether the broken rail bore evidence of a very 
great side strain brought upon it by the wheels of the 
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engine off the line, and which strain the rail could 
not, of course, resist with even one-half the strength 
which it possessed vertically. No one who saw the 
old rail could deny that it died gloriously, game to the 
last, and we believe that the pieces were carried off as 
a trophy, and that Mr. Bessemer has them now in his 
possession. 


. 5 


The rail was never tested for carbon, but its pre- 
vious extraordinary wear makes it probable that it was 
of a harder quality than is now commonly specified 
for steel rails. With 0.4 per cent. of carbon, Besse- 
mer steel hasa tensile strength of about 40 tons, and is 
tough when made into rails, yet sufficiently hard to be 
far more durable than iron. With from 0.5 to 0.6 per 
cent. of carbon or more, its tensile strength becomes 
45 to 50 tons, and its hardness to resist wear is greater, 
but so, unfortunately, is its brittleness. It is now 
considered by steel-makers that the rails first made in 
that material were rather harder than was consistent 
with sufficient toughness, and it is probable that those 
of the present manufacture would not be quite as 


hard, and therefore as durable, as that under Chalk | by 


Farm bridge, but, on the other hand, that they would 
have witlistood before breaking an even greater strain 
when forced sideways from the sleepers by a heavy en- 
gine off the line. Itis certain, however, that the steel, 
whatever its original quality, was not affected by use or 
time. Those who saw the fractured ends, when new 
and bright, saw the same closeness and uniformity of 
in as would be shown by a new rail, and we have 
no doubt that if the question should be raised by any 
rson sufficiently interested to make it worth while, 
Mir. Bessemer would have one of the broken pieces 
broken again, and the fracture examined and pro- 
nounced upon by the best authorities in such matters. 
That any molecular change had taken place in the 
steel rail, which had outworn nearly twenty-three 
faces of iron, and was still in good order and yet un- 
turned, was, even without this positive evidence, im- 
probable, not to say impossible, when the experience 
with steel tyres is cuunboned and which preserve their 
original toughness when worn from 2}in. down to 
pin. in thickness, and every portion of the circum- 
erence of which has withstood from thirty to sixty 
millions of applications to, or, if the term be liked 
better, blows upon, the rails. And although more 
crucible steel tyres than Bessemer tyres are in use, 
the same fact is found to hold good with both alike. 
To the better informed classes of engineers, all that 
has been said above respecting steel rails will come as 
a twice-told tale. Much of it is formed of truths 
within their own knowledge, and almost all the rest is 
matter of wide repute, resting upon facts which can 
be confirmed by the highest gees 
A contemporary, however, which has for a long 
time endeavoured to spread doubts as to the advantages 
of steel, has asserted that the Chalk Farnr rail “ has 
** behaved as we might have expected (iron) bars cost- 
“ing 5/. a ton to behave,” that its constitution had 
been completely altered, and that it must in any case 
be four or five years before we can know whether steel 
rails can be used with safety! In April last the same 
journal published the absolutely groundless assertion 
that the fine arched bridge of Bessemer steel, carry- 
ing the Quai d’Orsay over a depression in the Champ 
de Mars, Paris, had gone down three inches at the 
crown. This was published, not as a rumour, but as 
a matter of actual observation by a correspondent of 
the journal, who was then in Paris, and this person 
no other than the well-known Mr. Mallet. We repeat 
that the statement was entirely groundless, and yet it 
has never been corrected in the journal in which it 
appeared. Just as groundless are the recent state- 
ments in the same publication respecting the Chalk 
Farm steel rail, aad which are made to support an 
elaborate ment that we even yet ‘know no- 
thing of steel, and that we cannot know much of 
it until 1871 or 1872, when it will probabl 
he found that many of the steel rails now soun 
and good will have broken in consequence of “ mole- 
cular deterioration”! There are now not far from 
half a million tons of steel rails in actual use, or more 
than two million individual bars. They are in various 
stages of wear, but we think we may say with safety 
that no one of these two million rails is as yet one 
half worn out, although some hundreds, yet unturned 
themselves, have worn out from six to twenty faces of 


iron rails laid near them in the same line, and bearing only 
the same traffic. The places where it has been possible 
to wear out from six to twenty faces of iron rails since 
1861, when steel rails began to be used, are of course 
few ; yet they are to be found, and it is of steel rails 
in such situations that we now speak. Were there 
any doubt as to their perfect safety, it would be 
an easy matter to take up a few, here and there, and 
try them under a falling weight or ram, just as test 
rails are tried when new. Although very strong, the 
strongest steel can be broken by sufficient force, and 
thus the amount of resistance shown by the half- 
worn steel rail and the appearance of its fracture 
‘would at once prove whether any “ molecular deteri- 
oration” had been going on. For anything we know, 
so easy a test may Sun been already made, but had 
the rail broken we should have been nearly certain to 
have heard of it. The Chalk Farm rail withstood a 
greater wear, as measured by the number and weight 
of the vehicles which passed over it, than any other 
rail, steel or iron, ever made, and this rail when broken, 
not in the direction of its depth, but sideways, and 
by great although not exactly measurable violence, 
was greatly bent, as shown in our sketch above, and 
showed the same fracture as good new steel, and we 
presume that Mr. Bessemer will have one of the 
pieces broken again, or, which would be as well, have 
it agg at Mr. Kirkaldy’s, and the result certified 
lim. 

We wish to impute no motives, but the opposition 
of our contemporary to the use of steel, based as it is 
wholly upon systematic misrepresentation of its use, 
is otherwise difficult of explanation. These misstate- 
ments cannot be the result of misinformation, for the 
success of steel is notorious, and acknowledged by all 
fair and competent engineers. We have done our 
best to keep ourselves fully informed upon a question 
of such great professional and commercial importance, 
and we have hand the evidence in favour of steel to 
be overwhelming. It has thus become our duty to 
encourage its adoption by every proper means, and we 
need not add that we have done so irrespective of all 
trade considerations. We already find, what, per- 
haps, was to have been foreseen, although we 
confess we did not foresee it, that, as upon almost 
every other question, there is now a steel party 
and an iron party, and that arguments based upon 
considerations of interest are freely used, at least 
by the latter. Whether our contemporary has 
espoused their cause as a trade question we will not 
say, but its professed statements of facts are clear! 
groundless, and are, indeed, disgraceful to the intelli- 
gence of journalists whose especial business and duty 
it is to keep themselves and their readers correctly in- 
formed. Its reasoning upon pretended facts, which 
are not facts but fabrications, is pro ¢axfo groundless 
also, and it is furthermore capable of ready disproof 
by the simple testing of half-worn (for, as yet, there 
are no wholly worn) steel rails, and by the conclusive 
analogy afforded by the experience of almost every 
locomotive superintendent with steel tyres. 








LE CREUSOT. 

Or all the exhibitions comprised in the late Exhi- 
bition of Paris, none attracted more attention, both 
from its magnitude and its real excellence, than that 
of Messrs. Schneider and Co., of Le Creusot. In 
whatever way it was examined, whether in reference 
to the excellent qualities of iron represented, and the 
systematic classification of them with reference to the 
purposes to which they were to be applied, and the 

rice to be paid for them, or to the steam machinery, 
ocomotive, marine, and stationary, exhibiting at once 
excellence of design and a high degree of perfection 
of workmanship, or to the machine tools, showing a 
thorough acquaintance with the requirements of this 
class of machinery, as well as an ability to meet them, 
or, finally, to the excellent system of instruction pro- 
vided for the children of the workmen, entitling the 
originators to the name of philanthropists as well as to 
that of successful manufacturers, one could not but 
feel that there was a grandeur in this particular exhi- 
bition, which raised it quite above the rank of most of 
its competitors, 

A visit to the town and works themselves tends 
rather to increase than to diminish this feeling, 
especially when one reflects that thirty years ago, 
when the works came into the possession of their 
present proprietors, there was nothing either in 
respect of extent or system to distinguish them from 
many other ironworks in France, while they were far 
behind those existing in England at that period. In 
1836 the amount of pig and wrought iron produced 





was but 6000 tons, and the quantity of coal mined 





40,000 tons. At present the production of pig iron is 
130,000 tons, and of wrought iron 110,000 tons per 
annum, while the coal mines are worked to the extent 
of 250,000 tons, and the iron mines to 300,000 tons, 
yearly. This does not, however, represent the full 
quantity of coal used. 

The increase of population in the same period has 
kept pace with the growth of the manufactures, havi 
risen from 2600 to 24,000, of whom 9500 are enighived 
in the works, and of this latter number only 250 are 
women. A visitor, familiar with the habits of the 
French workmen, and the appearance of their habita- 
tions in the other iron-making districts, is at once 
struck with the superior order and cleanliness which 
exist at Le Creusot, and which appears to result from 
the abundance of space that has been allowed in laying 
out the streets of the town, making each individual 
feel that he is living in the daylight, and under the 
eye of others besides himself, and thence leading ver 
naturally to greater neatness than is to be found 
where families are crowded together irregularly in 
confined localities. 

The education provided by the schools of Le Creusot, 
about which we have heard so much since the opening 
of the Exhibition, is neither compulsory nor gratuitous; 
but an inducement is held out to parents to send their 
children to them, in the fact that no child is admitted 
to the works unless he be able to read and write, while, 
in addition to this, children that have distinguished 
themselves in the schools by their proficiency and 
good conduct are placed in positions in the works 
affording greater opportunities for advancement than 
those who have maintained only a medium rank or 
who have not attended at all. The price of instruction, 
moreover, is merely nominal, being at the rate of 75 
centimes per month, and is useful as leading the 
parents to value the benefits of the course more highly 
than they would if they were thrown open perfectly 
freely to them. The number of pupils of both sexes 
last year was 4065, the boys being in the majority by 
about 400. No boys are admitted to the works till 
they have completed their fourteenth year. 

In the laying out of the works there is an amplitude 
and freedom from crowding, combined with systematic 
arrangement and facility of communication, that are not 
surpassed by any other establishment in the world. 
Indeed, this absence of cramping is the most striking 
feature which impresses itself upon the visitor as dis- 
tinguishing these works from others which, like them, 
have grown from a small nucleus, 

The first of the machine-shops, on entering that 
portion of the works, are the locomotive erecting and 
fitting shops. These form a building about 330 ft. 
long by 130 ft. wide, but divided transversely into two 
erecting-shops, one at each end, about 85 ft. in width, 
and between these the machine and fitting shop, which 
accordingly is about 130 ft. by 160 ft., and is covered by 
a roof of five bays supported on columns of boiler plate. 
The first of the erecting-shops contains eighteen pits, 
nine on each side, and over each of these is a separate 
traversing crane worked by hand, and running on 
wrought-iron lattice girders, which span the shop 
between each pit. This, of course, gives the greatest 
possible facility for erecting work with dispatch, as 
each locomotive is entirely independent of all the 
others, and work may be pushed ahead on it to any 
extent without interfering with or delaying the others. 
The other erecting-shop contains the same number of 
pits ; but as it is generally used only for the erection 
of tenders, it is not provided with such a large number 
of independent cranes, two, traversing the entire shop, 
being sufficient for the demands of this work. 

The end walls and each of the intervening rows of 
columns are made available to support a line of 
shafting, of which accordingly there are six. 
At the middle of the length of the second of these 
from each%end is a pair of vertical engines connected 
directly to the shafting, a fly-wheel of moderate 
dimensions being placed on the line shafting at each 
side of the engine. These engines are controlled by 
Porter’s governors. The power is transmitted to the 
two adjacent lines of shafting on each side by a belt 
at the ends of the lines. The main lines of shaling, 
are supported by tong henaets projecting downw 
several feet from the at the top of the columns, 
while the countershafts are placed at the level of this 
beam, and supported by it. 

The tools in this shop are of the usual type for 
locomotive work, such as triple drilling and slotting 
machines for the frame-plates, long planing-machines 
for the same, meing noms for cylinders, and the 
usual variety of smaller tools. There are many tools 
by well-known English firms, but those of Continental 


makers prevail, 
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Directly opposite this line of buildings, and running 
arallel with it, is another turning-shop, of, say, 350 ft. 
y 65 ft., also devoted to locomotive work, but more 

especially to the heavier parts, such as crank-axles and 
driving-wheels. The boiler and smith shops are on 
the opposite side of the first-mentioned row of build- 
ings from the latter, and not directly opposite to them. 
The space that separates them is not less than 150 ft., in 
width, and extends the whole length of this portion of 
the works, affording room not only for the lines of rail- 
way which connect the various shops, but a large 
amount of yard room, without, at the same time, ob- 
structing communication or necessitating crowding 
things together in inaccessible heaps. The capacity 
for production of the locomotive works is stated to be 
100 engines per year. ; : 

Passing on in a line with the locomotive erecting- 
shops, we come next in order to the marine turning- 
shop, which, in its equipment, feng a nothing very 
remarkable. The most noticeable tool perhaps is a 
large-face lathe, capable of taking a piece 23 ft. i 
diameter, and provided with a powerful hoist in the 
story above for assisting in the handling of the work. 
A large propeller-shaft in the lathe testifled by the 
length of the turnings taken from it to the good 
quality of the iron produced at these works. Next 
in order we find the marine erecting-shop—a building 
admirably arranged for its purpose, having a height 
of roof sufficient to allow any engine of ordinary type 
or dimensions being erected without difficulty, and 
provided with powerful traversing cranes capable of 
reachivg every part of the floor. Here at present are 
in course of erection a large pumping-engine for one 
of their own mines—a three-cylinder engine of the 
same type as that exhibited by these works in the 
Exhibition, but of smaller dimensions, and the mate 
to the pair of engines of 265 horse power that was 
also in the Exhibition. 

Next in order comes the marine-boiler shop, another 
roomy building, but presenting nothing remarkable 
either in itself or the character of the work done in 
it. A pair of Garforth’s riveting machines form part 
of its equipment. ; : 

Opposite these marine-engine shops, and about in 
line with the locomotive turnery above alluded to, 
stand the blast furnaces, behind which again, but 
on rising ground, are the coking ovens. These 
furnaces yield about 210 tons per week. The ore 
used is chiefly brought from Elba and Algeria, that 
mined by the company being used only for mixing. 
The = mined at Le Creusot is a semi-anthracite, 
and not fit for coking. The company is obliged, 
therefore, to buy a considerable amount of bituminous 
coal, which is brought from the basin of St. Etienne at 
a price of 11 franes per ton. As the concession under 
which the company holds the coal mines requires that 
they should sell a portion to the public, the amount 
left for their own use is not more than half that re- 
quired for the iron-works. 

By far the most imposing structure at LeCreusot, and 
one which, in its way, has no rival in the world, is the 
new rolling-mill, which is covered by a roof in five 
spans, and 1350 ft. long, supported on cast-iron 
columns, but enclosed at the sides by continuous 
glass windows. The first span of the roof covers the 
portion devoted to a the = of puddle bars 
as they come from the puddle-mill at the side of the 
new building. The next portion contains the heating 
furnaces, in the chimney of each of which is placed a 
vertical cylindrical boiler without flues, 3 ft. 6 in. in 
diameter, and extending a short distance above the 
roof, the heat passing around the outside of the boiler 
and issuing from the brickwork casing by means of 
iron chimneys by the side of the steam room. This 
form of boiler is very common at the French iron- 
works, and gives good satisfaction. Next, under the 
centre roof, which has the widest span, are the trains 
of rolls of all sizes, from such as are suitable for rails 
or girders, down to the rapid guide-rolls for } in. 
squares. Following this is the straightening-shed, 
and, lastly, the despatching shed, into which the lines 
of railway enter to receive the finished product. The 
appearance of symmetry presented by this mill, with 
its long row of vertical boilers and its succession of 
trains of rolls, is very striking, and makes even the 
largest of our English mills seem diminutive in com- 


= 


on. 

Near one end of the furnace-shed are some 
Siemens puddling-furnaces. These have as yet 
not been very successful here, but it is expected that 
the difficulties will soon be overcome, and ‘pudding 

larly conducted in them. 
The gas-generators, seven in number, burn a mixture 
of the anthracite from the mines and bituminous coal, 





and require for this purpose a forced draught, which 
is supplied by means of a large blower. 

In a new building behind the generators two gas- 
furnaces for the manufacture of steel by the Martin 
process, now being very largely introduced on the 
Continent, are in process of erection. 

At Le Creusot there is comparatively little to see in 
the way of novel machinery or processes; but for 
adaptation to the requirements of the manufacture, 
and to the comfort of the workmen, probably no works 
in existence can claim to surpass them, if, indeed, 
there are any which equal them in excellence of ar- 
rangement. As to the financial success of the esta- 
blishment, we are inclined to speak with more reserve. 
Published documents distributed in ‘connexion with 
thé Exhibition speak of dividends of 8 per cent. to 
the owners, but information gathered from various 
sources makes it certain that this is a more or less 
fictitious figure, and there is room for doubt whether 
the real net profits of the manufactures amount to any 
considerable sum. And even the earnings that are 
actually made are to no small extent dependent upon 
extremely low prices of transportation which these 
works have been able to secure from the railway com- 
panies, which, in view of the large quantities of ore 
and coal which have to be brought to the works, forms 
no small item in the expensé account. The ability of 
these French works to produce iron at a lower cost 
than ourselves has, we think, been considerably over- 
rated, and it will be found that where they have been 
able to offer lower price for work it has been by an 
unsound system of management, which, in the end, 
cannot lead to profitable results. 








RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 
prices from the Great Seal Patent Office, Chancety- 
ane. ' 

(No. 558, 10d.) Andrew McCallum, of Greenock, 
patents engines to be worked by carbonie acid or other 
gas, which, after being expanded by heat and ‘passed 
through the cylinders, is condensed, so that it’ean be 
re-used. In these engines the gas is maintained in a 
receiver at a constant pressure, constant volume, and 
constant temperature, all heating and cooling of the 
gas being performed whilst the latter is on its way 
from the receiver to the cylinders, or vice versa. 

(No. 559, 10d.) Andrew Betts Brown,’ of the 
Vauxhall Iron Works, Wandsworth-road, patents an 
apparatus for steering or for reversing large engines 
by steam power. In this apparatus thé motion of the 
piston working the steering or reversing gear is con- 
trolled by another piston working in a cylinder filled 
with water, which flows from one side of the piston 
to another through a narrow passage, the opening of 
which can be regulated by a cock. 

(No. 560, 8d.) Stillman Boyd Allen and Jairus 
Handy Winsor, of the state of Massachusetts, U.S., 
patent an arrangement of burners, &c., for consuming 
a mixture of a hydrocarbon vapour, air, and the gaseous 
components of steam. The apparatus, which it would 
require the aid of drawings to describe, is intended to 
be applied to steam-boilers. 

(No. 562, 10d.) Jacob Buhrer, of Munich and Kep- 
pene patents an arrangement of brick ovens and 
silns. According to these plans, the ovens consist of 
a series of rectangular compartments, arranged in two 
rows, placed back to back ; and these’ compartments 
are divided into, say, sets of five, No. 1, of each set, 
being emptied and refilled, and No. 2 being cooling ; 
whilst No. 3 will contain bricks almost dry, No. 4 
half dried bricks, and No. 5 wet bricks. The com- 
partments are connected by flues, so that the hot air 
first enters the No. 1 compartment, and then passes 
into Nos. 2 and 3 successively. On the drying of the 
bricks in No. 3 compartment, the dampers will be 
altered so that No. 2 becomes No. 1, No. 3 becomes 
No. 2, andsoon. The same principle has been pre- 
viously worked out by other babeuibens in 4 slightly 
different manner. 

(No. 563, 4d.) Alexander Angus Croll, of Coleman- 
street, patents a method of obtaining a permanent ‘gas 
from liquid hydrocarbons, by boiling the latter in ‘a 
chamber surrounded by a steam-jacket, and then con- 
ducting the vapour thus generated into a closed cham- 
ber or retort, where it is exposed to surfaces heated to 
a dull red heat. . eet 

(No. 565, 10d.) James Harbert atid Frederick 

dman, of Kidderminster, patent an apparatus for 
getting rid of firedamp in mines, by ejecting it by means 
of electricity. The idea of the patentees is that by ex- 


ploding the firedamp in remote workings “ the foul air 
“and gases will be driven out towards the main shaft or 
“entrance into the mine, after which the passage of 
“atmospheric air into the workings will soon render 
‘the same safe for the miner to enter!” What do 
our mining friends think of this P 

(No. 870, 8d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents as the agent of John Burns 
Wilson, of New York, U.S., a method of cutting 
veneers, so as to obtain an increased variety of “ figure.” 
According to this plan, the veneers are cut from the 
log by a knife which is corrugated longitudinally, and 


which consequently cuts‘a corrugated shaving or veneer 


which intersects a number of layers of fibre. This cor- 
rugated veneer is subsequently flattened, and used in 
the ordinary way. 

(No. 571, 1s.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of Charles E, 
Emery, of Brooklyn, U.S., lining the interior of steam 
or gas engine cylinders, the steam-passages, &c., with 
material of small conducting power, the object being 
to prevent the communication of heat from the steam 
to the metal of the cylinder, &c. The protecti 
substances which it is proposed to employ are o} 
various kinds, such as enamel, marble, asbestos, &c. ; 
and various methods of securing them to the cylinder, 
and of providing good rubbing surfaces for the piston 
are described. The whole object of the patent, and 
the methods of carrying it out, are very clearly set 
forth in the specification. 

(No. 573, 6d.) Jubal Charlton Broadbent, of 
Rochdale, patents a form of compound disengaging 
hook for preventing the skips or cages used in raisi 
materials from mines from being drawn over the head 

ulley. This safety-hook consists of two complete 
oks hinged to one fulerum-pin. The open sides of 
these hooks face each other, and each hook is 
furnished with a horn projecting laterally above the 
fulcrum-pin, aud on the opposite side of the latter to 
the hook itself. The effect of this arrangement is that, 
if the cage is overwound, the horns of the hooks come 
in contact with suitable stop-bars, and the hooks are 
then separated so as to release the cage. Provision 
is made for supporting the cage when thus liberated. 

(No. 575, 1s.) Theophilus Berrens, of 60, Boule- 
vart de Strasbourg, Paris, srry the tunnelling-ma- 
chine of which we gave a description on page 98 of 
our present volume. From the wording of his speci- 
fication, we are led to believe that the inventor thinks 
far more of his ‘invention than we do. 

(No. 578, 10d.) Benjamin Sieard, of Elmwood 
House, Batley, patents fitting boiler and other furnaces 
with jointed firebars, to which an undulating motion 
is imparted by a somewhat complicated arrangement 
of gearing. The fuel is fed from a hopper, and the 
object of the arrangement is stated to be to keep the 
fire broken up, and to thus prevent the formation of 
clinkers, and cleanse the fire of ashes. We much 
doubt the practical efficiency of the arrangement. 

(No. 580, 8d.) Frederic Angetus Peter Vandeputte, 
of Ghent, patents an ingenious governor or speed re- 
gulator for steam-engines, &c. In this regulator, as 
applied to a steam-engine, the throttle-valve rod is 
connected to a weighted pulley, which hangs in the 
bight” of an endless chain supported by a pair of 
chain-wheels. ‘These wheels revolve in the ‘same 
direction, so that one takes up the chain which is 
paid off from the other ; and if both wheels revolve at 
the same speed, the length of the “ bight” of the chain 
between them of course remains unaltered, and the 
weighted pulley is neither raised nor lowered. One of 
the wheels (that which takes up the chain) is driven 
by gearing from the crank-shaft, whilst the other is 
driven by the pull of the chain upon it, its speed being 
regulated by a pendulum and escapement-wheel. 
Under these circumstances this second wheel always 
revolves at a fixed speed corresponding to that at 
which it is desired the engine should be maintained ; 
and'if the engine exceeds this speed, the wheel driven 
by it takes up more chain than is given off by the 
other wheel, thus shortening the “ bight” raising the 
weighted pulley, and partially closing the throttle- 
valve. If the engine runs too slow, the opposite action 
of course takes place. We may notice one objection- 
able pout in this arrangement, and that is, that as 
the governing chain-wheel has its speed regulated by 
a pendulum and escapement-wheel, its motion is inter- 
mittent, and this will give rise to a constant rising and 
falling of the weighted pulley, with a corresponding 
variation in the opening of the throttle-valve. This 
objection might be got over by governing the motion 
of the chain-wheel by a fan or other rotary regulator, 





instead of by yt ulum. , 
(No. 582, 10d:) James, George Stidder and Robert 

















a - 
ee 





472 


ENGINEERING. 





(Nov. 22, 1867. 








Morris, of Palace-road, patent making axles or shafts 
hollow throughout their length, and causing water or 
air to circulate through them to keep the bearings 
cool. Special arrangements suitable for railway axles 
are included in the patent. 

(No. 591, 6d.) John Ambrose Coffey, of 32, Great 
Saint Helen’s, patents a method of fitting the plugs of 
water-gauge cocks with valves, so that, in the event 
of the glass breaking, the water or steam is not allowed 
to escape. According to this plan, the plugs of the 
cocks are placed vertically, and each has two holes 
formed partially through it, one above the other. The 
lower of these openings communicates with the boiler, 
and the other with the gauge-glass, and on the under 
side of the diaphragm between them the valve seat is 
formed. The valve is a light conical valve, arranged 
so that it would be raised, and close the opening by 
the rush of steam or water which would take place on 
the glass being broken. 

(No. 596, 8d.) William Edward Gedge, of 11, 
Wellington-street, Strand, patents, as the agent of 
Pareydt de Bergues, of 39, Faubourg St. Martin, 
Paris, an arrangement of flax-stripping or peeling 
machine. In this machine the flax is struck by a 
number of blades which are connected to the rotating 
wheel by which they are carried, by springs in such a 
manner that they can yield laterally, and thus depart 
from their plane of rotation to some extent. The 
object of the arrangement is to imitate as closely as 
possible the effect of striking the flax by hand. 

(No. 601, 1s. 4d.) James Marchent and John Parker, 
of the Prospect Foundry, Bowling,near Bradford, patent 
various methods of arranging boiler and other furnaces, 
as well as apparatus for condensing and superheating 
steam, and heating feed-water. The points claimed in 
this specification are too numerous for us to give an 
account of them here. 

(No. 604, 2s. 6d.) Robert Thompson, of New 
Charlton, patents various arrangements of stone- 
cutting and moulding machines, which could scarcely 
be described without reference to drawings. 

(No. 609, 10d.) Thomas Beeley, of Newton Moor, 

tents making steam boilers with two cylindrical 
internal flues, reaching from the front or furnace end 
to an internal combustion-chamber of elliptical sec- 
tion, this chamber being connected to the back of the 
boiler by a number of tubes. The flues and combus- 
tion-chamber are to be made with Adamson’s flanged 
joints, and are to be further strengthened by vertical 
or inclined water-tubes led through them. The patentee 
also claims making the lower row of tubes larger than 
the others. This boiler is but a combination of forms 
of construction long in use. 

(No. 613, 8d.) George Haseltine, of 8, South- 
ampton-buildings, patents, as the agent of Morris 
Botticher, of Newark, U.S., a mixture to be used as 
packing in the stuffing-boxes of steam-engines, &c. 
This packing consists of a mixture of about nine parts 
of soapstone with one part of asbestos, the ag 
thus produced being well worked into cotton, hemp, 
or flax fibre, or “ gasket,” and the stuffing-boxes then 
packed in the usual way. It is stated by the patentee 
that plumbago and whiting may be substituted for the 
soapstone and asbestos, and that the packing does not 
burn out, and does not require lubricating with oil. 

(No. 614, 8d.) George Haseltine, of 8, South- 
ampton-buildings, patents, as the agent of John Wesley 
Doughty and Benjamin Franklin Olmsted, of New- 
burgh, U.S., an arrangement of feed-water regulator 
for steam boilers, which it would require the aid of 
drawings to describe. 








Rartway Brus oF Tus Sesston.—Among the captains 
to be made in the approaching session of Parliament for rail and 
tramways, one of the most important seems to be one by the 
Metropolitan Tramway Company, for constructing lines to be 
worked exclusively by animal power through the principal 
thoroughfares north and south of the Thames. The bill is to 
be deposited on or before the 23rd of December, and the plan 
to be adopted will doubtless be totally different from that 
employed in the abortive experiment of five years back, which 
qonted & prejudice that has ever since prevented the public 
from acquiring the advantages to be d»rived from the system, 
and which are enjoyed in many foreign cities. Notice has 
likewise been given for the incorporation of a company to 
make a railway from Islington-green to the Moorgate-street 
station of the Metropolitan line, and the Metropolitan 
Company have announced an application for the construction 
of a spur line into the meat market at Smithfield. 

Tus Atitantic aNd Great Western Rartway.—Mr. 
Trevithick, in his recent report made to the committee of in- 
vestigation of the Atlantic and Great Western Railway, says, 
with regard to the future prospects of that line, that “The 
railway, I am persuaded, only wants taking care of, and it 
will in return take care of its bond debt and more.” An 
estimate of its probable earnings and working expenses 
during the next ten years gives a ual increase of annual 


es 
net profits from $1,726,000 in 1867-8 to $3,724,000 in 1876-7. 








APPARATUS FOR MAKING BESSEMER STEEL. 


DESIGNED BY MR. HENRY SHARP AND MR. FRANCIS W. WEBB, OF THE BOLTON IRON AND 
STEEL COMPANY, BOLTON. 
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Mr. Henry Smarpand Mr. Francis',W. Webb, of the 
Bolton Iron and Steel Company, Bolton, have recently 
patented a system of apparatus for working the converters 
employed in the Bessemer process, ladle-crane, &., by 
steam power directly oe instead of by hydraulic 

wer, as is now usua ly the case, and they have also 
designed some other modifications in the construction of 
the various details. We give, above, engravings showing the 
arrangements proposed, Fig. 1 being an elevation, and Fig. 
2 aplan, showing the converters and ladle-crane, together 
with the gearing for working them ; and Figs. 3 and 4 being 
enlarged views of a system of levers and locking-plate, the 
use of whieh will be explained rey In Figs. land 2, 
a aare the converting vessels of the ordinary construction ; 
6 b, the chimneys, which are built in the angle of the walls 
forming the shed or moulding-pit; ¢ is the ladle supported 
in the arms of the crane, d, the peculiar construction of which 
will be explained hereafter ; ¢ is the pillar of the crane, and 


Ff is a platform — by the beam, g, resting on the 
ill 


pillars, hh. It will be seen from these figures that the spouts 
of the converting vessels, instead of being placed in opposite 
directions, as is now usually the case, are placed at an angle to 
each other, as shown in Fig. 2, by which arrangement the 
chimneys from the ground of the moulding-pit may be dis- 
pensed with, and when the vessels are turned over the splashes 
or sparks are thrown off clear of the attendants working the 
machinery, who may stand on the platform, f, with the 
handles of the starting levers within their reach. The 
splashes and sparks are aiso prevented from flying about by 
means of the hoods, 5', projecting from the chimneys, 5, the 
ed spe of which rest upon diagonal beams supported by 
the walls of the moulding-pit. 

For swivelling the converting vessels on their axes, it has, 
as we have call, been customary to employ hydrostatic or 
hydraulic power, and Messrs. Sharp and Webb urge that, in 
the event of a pipe bursting during the process, the convert- 
ing vessels in some positions would swivel suddenly round 
and their contents be spilt, thus causing loss and damage. 
To avoid this, they propose swivelling the said converting 
vessels by means of steam power and suitable gearing. 
They prefer to employ —_ of steam-engines, as shown at i 
in Fig. 2, placed aan ly and coupled to a crank fixed to 
a shaft, 7, on which is a pinion gearing into the wheel, k, 
fixed to the shaft, k', the latter carrying a worm gearing into a 
worm-wheel, a', fixed to one of the trunnions of the convert- 
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ing vessel,a. The engines are placed at such an angle that 
they can be reversed by two eccentrics, and as the crank is 
never on a dead centre with both cylinders at the same time, 
no fly-wheel is required, and the engine can be stopped 
almost instantaneously; a self-acting stop motion may be 
applied for throwing the engines out of gear when the con- 
verting vessel has assumed the desired position. In case of 
accident to the steam-engines, the converting vessel may be 
turned partly round by hand by a second worm and worm- 
wheel or other suitable gearing. 

The arrangement of ladle-crane is which, shown in our en- 
gravings, is such as to render a weight unnecessary to 
counterbalance the ladle and its contents, this being found 
inconvenient in practice when large ingot moulds are being 
used. For this se the pillar, e, of the crane is made of 
cast iron, wrought iron, or steel, and is passed through the 
beam or girder, g, which carries the platform, f, over part of 
the casting-pit. In order to effect the raising and lowerin 
of the crane, the upper portion of the pillar, e, is provid 
with a thread ae through a nut formed in the boss of 
the wheel, 7, which may be supported upon the beam, g, on 
antifriction rollers or balls; a pinion, driven by steam or other 
power, gears into the wheel, /, and raises or lowers the crane 
as required, or the nut may be turned by a worm gearing 
into a worm-wheel. The lower end of the pillar, e, fits in a 
socket, and is provided with a key to prevent its turning 
round ; or, where it is convenient, hydrostatic power may be 
— by means of a cylinder placed on the Seem through 
which the upper end of the crane pillar passes; or the 
hydraulic cylinder may be placed below and act on the lower 
end of the pillar, as in the cranes now in use. The arm of 
the crane has a worm-wheel fixed to it, and is made to swivel 
round the pillar by means of a worm actuated by steam or 
manual power, or the worm-wheel may be fixed to the pillar 
and the worm carried by the revolving arm of the crane. 

The ane shown in Figs. 3 and 4 consists in the 
application of a locking-plate or lever, similar to that now in 
use for railway points and signals, to the gearing for turning 
the converting vessels and itting air to the tuyere-box, in 
order to prevent the converting vessel when charged bei 
turned into position for blowing before the air-valve is opened. 
In Figs. 3 and 4, o is the reversing lever for the steam-engine ; 
and i and p is the lever for the air-valve. When the air- 
valve is shut, the locking-lever, g, is in the ition shown in 
the full lines over the end of the lever, o; the lever, g, is con- 
nected by the rod, r, to the lever, s, in the lower end of the 
lever, p. When the lever, p, is in ——— shown in 
dotted lines, the locking lever, qg, is raised, and the — 
lever, o, is liberated. e working of the arrangements wi 
be readily understood from an inspection of the engravings. 








THE QUALITY OF IRON AS NOW USED. 
To THe EpiTor oF ENGINEERING. 

Srzr,—Your journal, of last week, contained a letter 
referring to the paper on the above subject which I read at the 
Soeiety of Engineers a few weeks ago. To those who are 
interested in this question, it may be worth while to mention 
that those samples referred to in my paper, which gave such 
high results in testing, were cast by Messrs. Handyside and 
Co., of the Britannia Works, Derby, yy | from Derby- 
shire pig iron. Some of the ore obtained in the county, and 
smelted at the different furnaces there, is the toughest in 
Great Britain. Fifty years ago, the Britannia Foundry was 
noted for the peculiar quality of what were then known as 
“ Derby Castings,” onl the ‘same iron is now used for both 
foundry and es purposes by the different manufacturers 


in the neighbourh 
Your obedient Servant, 
Ewine MatTHEson. 
82, Wailbrook, E.C., Nov. 19, 1867. 
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7 CARRIAGES FOR THE NEW SOUTH WALES RAILWAYS. 
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WE give, above, engravings of some first and second class 
carriages recently constructed from the de signs of Mr. John 
Fowler, for the New South Wales railways, lines of which 
he is the engincer. The carriages which have, until re- 
cently, formed the passenger-carrying stock of the New 

South Wales lines, are of two kinds—one kind being com- 
po site carriages with first and second class accommodation, 
and the other third-class carriages. The composite carriages 
have at the centre of their length a first-class saloon compart- 
ment, 12 ft. 6in. long, and capable of accommodating four- 
teen passengers; and at each end a second-class half-com- 
partment capable of accommodating five passengers. The 
composite carriages are each 20 ft. long by 7 ft. 9in. wide, 
and they are each carried on two pairs of 3 ft. 6in. wheels 
Placed i2 ft. apart from centre to centre. The third-class 
carriages are of the same general dimensions as the compo- 
sites, and are each capable of accommodating forty pas- 


sen, 

~ Then snew carriages, of which we publish engravings, are of 
entirely different construction. They are of two classes— 
first and second—as shown in our illustrations, third-class 
being dispensed with. Each first-class carriage has a body 
35 ft. 2in. long by 7 ft. 9 in. wide outside, and 7 ft. lin. wide 
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inside. This body is divided into a central saloon compart- 
ment 21 ft. long, and capable of accommodating twenty 
passengers, and two end compartments having seats for six 
passengers each. The seats and backs are comfortably stuffed 
and trimmed, and both they and the backs are made inde- 
pendent of the sides and partitions, so that they can be 
readily taken out for the purpose of cleaning or repair, and 
are at the same time convenient for packing. The cushions 
of the seats and backs are covered with claret-coloured mo- 
rocco leather, and the partitions above the “ squabs,” as well 
as the roofs, are covere J with oil-cloth, relieved by gilt mould- 
ings. All the woodwork inside the carriage is polished teak. 
The framing of the body is of teak, and the panels are of 
Honduras mahogany. The door-sashes are balanced, and the 
doors are also fitted with sliding louvres inside the eashe 8, as 
shown in the transverse section. 

The under frames are 30 ft. long by 7 ft. 04 in. wide, and are 
of iron, the sole-plates being 9 in. “9 The carriages are 
carried on four pairs of wheels places at equal distances of 
7 ft. 10in. apart from centre to centre of axles. The end 
pairs of wheels have 2} in. of lateral play on either side —— 
them, their motion being controlled by radius bars, 5 ft. 25 
long, which connect the axle-boxes to pins on the centre line 
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of the carriage, as shown in the engravings. ‘This plan o 
attaching the he axles of an eight- wheeled carriage to 
radiating frames was first carried out in its present form by 
Mr. Burnett, the locomotive superintendent of the Metro- 
— Railway, in a carriage constructed by him for that 

ne about a year ago. The results of the trials of this car- 
riage have proved so satisfactory that fifty carriages are now 
being made on the same plan for the ang ge line, and 
it has, as we have seen, been adopted b ry Mr. Fowler for the 
new carriages for the New South Wales railways. We 
should mention, however, that one of the second-class car- 
riages for the last- mentioned lines has been fitted with Mr. 
W. Bridges Adams’s radial axle-boxes. The carriages will 
have to pass round curves of 74 chains radius. 

The springs belonging to the end pairs of wheels are made 
stronger than the others, on account of the extra strain 
thrown upon them when the carriages are turning a curve, 
and they are hung so as not to interfere with the free lateral 
traverse of the wheels. The buffers have india-rubber 
springs, and each pair are coupled by a compensating beam, 
so that they are exposed to equal compression when the car- 
riages are traversing curves 





he principal dimensions of the second-class carriages are 








ee 
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the same as those of the first class, and the general construc- 
tion of the frames, mt of the wheels, &c., is also 
similar. The bodies, however, are each divided into a guard’ 
compartment, four second-class compartments, and two 
second-class half-compartments, these latter being situated 
at the ends. The guard’s compartment has a raised or 
lantern roof, as shown in the side elevation, and the guard is 
enabled to inspect the other ¢o nents of the i 

through sliding -windo ends of 
compartment a@¥@ : be 
see into the further ba, thi 
titions are i énia : : In-the 
case of nee ee the two centre pairs of wheels 
are fitted with brake-blocks, the pins by which the hangers 
of these blocks are, connected to the carriage-frame pass 
through oval holes containing india-rubber above and below 
the pins. This plan es the brake-blocks to accom- 
modate themselves to the wheels without being influenced 
by the play of the springs, and it does away with the disagree- 
able jar sometimes felt under ordinary circumstances when 
the brake is applied. Each second-class carriage accommo- 
dates fifty passengers in the proper compartments, and the 
guard's compartment is also fitted with folding seats, which 
can be used for passengers in cases.of necessity, and whi 
are also available for the accommodation of the gold’ escort. 
The materials of the bodies are the same as in the case of the 
first-class carriages, but the interior is graimed in oak. The seats 
are like those of English third-clas§ carriages, there being no 
cushions. The first-class’ carriages:weigh’ wbout 15} and the 
second-class carriages 15 tons each.” The gauge of the lines 
for which these carriages are intended is the ordinary one of 
4 ft. 8hin. In conclusion, we should state that our engravings 
of the carriages for the New South Wales lines have been 
prepared from drawings kindly lent to us by Mr. Fowler. 























GRAVING DOCK; MILLWALL DOCKS. 

In the course of the. deseription of the Miflwall Docks, 
which appeared in this journal in August last (oide page 102 
of the present volume), we stated that we should postpone 
giving a detailed account of the graving dock connected with 
the main basin until we eould publish engravings ‘showing 
its construction. These engravings we now give on pages 
476 and 471, our illustrations having been prepared from 
working drawings kindly lent to us a the engineers of the 
work, Mr. John Fowler and Mr. William Wilson. », 

The dock, which is of the form shown in the general plan, 
Fig. 1, is 427 ft. long by 65 ft. wide at the level of the floor, 
and 77 ft. 6 in. wide between copings. The entrance is 6654t, 
wide in the clear, and the centre of the cill is 26 ft. below 
Trinity high-water mark. The sectional plan, Fig. 2, the 
transverse sections, Figs. 3 and-4, and the longitudinal sec- 
tion of the head of the dock, Fig. 5, show very clearly the 
system of construction adopted. The floor of the dock is 
formed by a brick invert, 3 ft. thick below the keel-blocks, 
resting on a bed of concrete 3 ft. 6 in. thick in the centre, as 
shown in Figs. 3, 4, and 6. The floor. is faced with paviors 
set.on edge, and it has a fall of 9 in. from the centre towards 
each side, and one of 2 in. in every 100 ft. longitudinally to- 
wards the head of the dock. The Keel-blocks are of Bramley 
Fall stone, and are 4 ft. by 3 ft., by 2 ft. 6 in. thick. 

The side walls of the dock are of brickwork backed with 
concrete, as shown in the transverse sections ; the for the 





bilge-block carriages being forrtied.. ditars, as 
shown on the right-hand side of Fig. 4, and im the éertional 
plan, Fig. 5. These recesses are 13 ft~dee 7h. high, and 
6 ft. wide, and t are arched over with bridkwork three 
rings thick. The timber-slides are of hard stone set to a slope 
of 1 to 1, and the steps}on each side of them are of Bramley 
Fall blocks cut as shown to an — scale in Fig. 7, The 
steps are each 10 in. high, and the faces are undercut 2in., 
as shown in the figure just referred to. In the transverse 
section, Fig. 3, the left-hand half is taken through the steps, 
and the right-hand half through one of the timber-slides. 
The altars are of brickwork, the steps being faced with York 
flags 6 in. thick, as shown in Fig. 4. 

‘he invert at the entrance to the dock is curved to a radius 
of 162 ft. 6in., and both the invert quoins and those at the 
side of the entrance against whieh the caisson fits are of 
Bramley Fall stone. The cill stones are also of Bramley Fall. 
Beyond the cill is a paved apron 16ft. Lin. wide, the toe of 
this apron being protected by Gin. sheet piling, The two 
filling culverts are each 6ft. by 4ft., and are arranged as 
shown in the sectional , Pig. 5. 

At the head of the dock there are two emptying culverts, 
placed at different levels, ss shown in Figs. 3 and 5. Of 
these the upper culvert, 3 ft. 6in. in diameter, is the low- 
water discharge culvert, and through it a considerable pro- 
portion of the contents of the dock can, at low water, be dis- 
charged direct into the river. This culvert communicates 
with an opening in the river wall at the main entrance of the 
docks, as explained in our former article. The lower culvert 
at the head of the dock communicates with the wells, from 
which the water will be raised by pumping. This latter cul- 
vert is 6 ft. 3in. high by 6 ft. wide, and is of the section shown 
in the enlarged view, Fig. 6. The culverts are all provided 
with the necessary sluices; but of these, as well as of the 
pumping machinery and of the ca.sson by which the entrance 
is closed, we shall speak on some future occasion. The con- 
tractors by whom the graving dock, as well as the rest of the 
Millwall Docks, has been constructed are Messrs. Kelk and 
Aird, the caisson, &c., having been made by Sir W, Arm- 
strong and Co. 








Borter Exptosions.—Mr. Fletcher, chief engineer of the 
Manchester Association for the Prevention of Steam Boiler 
Explosions, reports :—During the last two months, 481 visits 
of inspection have been made, and 1100 boilers examined, 
77 externally, 26 internally; 15 in the flues, and 282 en- 

tirely, while in addition 10 have been tested by hydraulic 
ressure. In these boilers 318 defects have been discovered, 
5 of them being dangerous. 


THE GLASGOW LOCOMOTIVE WORKS. 

Aw engineering establishment which in its own 
locality enjoys the reputation of being the best ar- 
ranged locomotive works in this country is entered 
with no ordinary expectations by a professional visitor. 
As we pass its threshold, there are rising to our 
recollection Mr. Beyer’s model.design of the Gortor 
Foundry, Mr, bottem’s. wonderful ingenuity. in 
the construction of all the numberless details which 
rave ar Crewe Works the admiration of every 
practical engineer, the excellently planned works of 
the Yorkshire Engine Company,.and ‘the systematic 
recision prevailing in every department of Messrs. 
Neilson and Company’s locomotive works. We re- 
collect these and a host of other excellent locomotive 
works, all challenging and several of them, indeed, 
defying comparison; and we come to the conclusion 
that it is only by combining most of the principal ad- 
vantages of all those -works, by imitating each toa 


hieh | certain. extent, and yet.copying none exactly, that a 


modern locomotive factory may be designed — to 
the best, and superior to the majority, of works laid 
out at an earlier date. The past professional career 
of Mr. Henry Dubs, who has in succession man 

and designed several of the first-class works in this 
country, has given him more than usual facilities for 
adopting such a course. How far he has succeeded 
in laying out a model workshop for himself, as the head 
of the firm Dubs and Co., we will endeavour to show 
by describing, rather than criticising, the Glasgow 
Locomotive Works, 

»» The firm of Messrs, Dubs and Co. commenced 
teehnical. operations in November, 1863.; but. the 
ground on the. site-of the works was not broken till 
April, 1864, the: whole time of about six months 
having beeu occupied with the planning of the shops 
and making the working drawings. These drawings 
were made so complete, and so fully contained every 
detail of arrangement and construction, that no altera- 
tion has been required or made since they passed into 
the hands of the contractor, and the shops now, after 
two years’ working contain no fixture, no machine, no 
engine-shaft, and no bracket, in a different position 
from that originally assigned to each and marked 


on the dtawings. The only exception is the machinery” 
for drilling the rivet holes in boiler plates, the intoduc-’ 


tion of which forms a recent change of system, adopted 
by Mr. Dubs in due recognition of the just tendency 
of modern locomotive engineering to avoid punched 
boiler plates. “The existence of complete working 
drawings enabled the contractor to commence opera- 
tions all over the area of ground simultaneously, and 
the choice of the Whitworth:Company as the makers 
of almost the entire plant of \e1 ?-tools required 
was the second: element for accomplishing the extra- 
ordinary feat of a new locomotive works finishing and 
delivering the first locomotive engine in. s¢arcely more 
than twelve months after breaking the ground. Messrs. 
Dubs and Co.’s first engine left the works on the lst 
May,.1865. Since that date to that of a few days back, 
200 locomotives have been sent out of these works. 
The area on which the factory stands’ has a trian- 
gular shape, one side being bordered»: by the railway, 
the second at aright angle to the first, adjoined by 
ground available for future,extensions, and the third— 
the hypothenuse of the, triangle—sided by the main 
road. This latterdine gives the site of the offices and 
stores, all disposed in one long and comparatively 
narrow building facing the street on one side and the 
triangular yatd Of the works in the opposite direction. 
The workshegs are arenes in three distinct “~ of 
uildings, ed, the, triangular space in the form 
of the letter L. The two blocks which stand at right 
angles to each other are each 200 ft. wide by 240 ft. in 
length, consisting of six parallel spans of 40 ft. The 
roots are supported upon rows of cast-iron columns of 
an I section, a very convenient form for fixing ma- 
chinery. Each span has a clear central passage all 
through its length, and this communicates with the 
lines of railway laid all over the yard in different direc- 
tions. The two central spans of each block of build- 
ings, é.e. the two nearest to the corner of the L, are 
higher than the rest, to allow room for overhead 
travelling cranes, on Mr. Ramsbottom’s system, 
worked by the “ flying rope.” These sheds form the 
erecting-shops for a and engines. The former is 
adjoined by the boiler-makers’ shop, the smithy, and 
the forge; the latter has at its side the shop for slot- 
ting and drilling frames, for turning and_ finishing 
wheels and axles, and further off the machinery for 
finishing the smaller and lighter pieces. The remain- 
ing space at the corner, towards which these two lines 
of buildings converge, is a square block occupied b 
the foundry, pattern-makers’ shop, case-hardening an 





grinding department, and some other shops for special 


portions of boiler-makers’ work. By this arrang 
ment, the different raw materials, “ihe pass through 
their different stages of progress and finish, draw 
closer and closer towards the two erecting-sheds, and 
finally, into the one where the engines are completely 
finished. The triangular shape of the ground is not 
the most favourable for accomplishing this very desir. 
able end, but it,has been made use.of with much skill, 
and ample means. CO on th h the central 
yard compensate for'any shortcomi ‘in that direction, 
At one end we.commence with the forge, which draws 
its coal and iron from the central yard, and discharges 
all refuse alongside the railway outside the works for 
immediate removal, whilst at the other end the mecha- 
nical workshops take the rough forgings from the 
stores, the heavier articles entering nearest to the 
erecting-shop which ultimately receives them. The 
castings come from the third corner of the triangle, 
where the foundry is situated. A large derrick-crane 
occupies one part of the yard, but this is to be replaced 
very shortly by a very Cleverly designed locomotive 
crane now in course of manufacture at these works for 
their own use, and of which we hope to publish com- 
plete drawings at an early date. 

The forge contains several steam-hammers of 
moderate sizes. The manufacture of heav forgings, 
such as crank-axles, &c., is not entered into. The 
application of dies is carried as far as possible, and 
the erection of a hydraulic forging-press is at present 
in contemplation. There is one of Ryder’s forging- 
machines, of the Whitworth Company’s make, used 
for forging bolts and other small articles with great 
advantage; but hand.smithing is avoided as far as 
possible. Mr. Dubs considers all smiths’ work as over- 
expensive = to. its absolute value, and he pre- 
fers to shape the work from a rough forging, taking 
off heavy shavings by, the machine tools, instead of 
smithing the articles very near to their finished sizes 
and forms before the application of the engineer’s 
tools. The introduction of steel may probably modify 
this opinion at a future time, smce heavy steel 
shavings are more expensive as a material, and more 
difficult to remove than iron; but all changes will 
eventually go in the direction of substituting machine 
labour, and particularly hydraulic’ pressure, for the 
ry hand-labour in the smithy. 

n the boiler-makers’,shop the most important fea- 
ture is the drilling of rivet-holes. The boilers are 
made with their circular seams covered over by rings 
of boiler plate shrunk over the ends of plates at a 
moderate heat, and then rivetted with double seams 
of rivets to each plate. The longitudinal seams are 
formed by bending the plate to a correct circle, bring- 
ing the two planed butt ends together, and covering 
the joint, both~internally and externally, by a parallel 
strip of plate, the rivets goimg through the three thick- 
nesses of plates ‘in ‘two: double tows: “The longitudinal 
rows of rivet-holes, are drilled by)nntultiple drilling- 
machine ing about/a dozen of drills on a horizontal 
slide attached to a pair.of the cast-iron — = 
support the roof. The plate or plates, bent toa circle, 
me 4 attached to a,drum or hollow cylindrical frame, of 
a size corresponding to the inn ‘diameter of the boiler, 
and cartied.on a.spindle which allows this drum to be 
turned round its axis by'means of a simple gearing 
worked by. hand, This ong a easy adjustment 
for placing, the lines. of holes im their proper positions, 
and the transverse movement of the drill-frame upon 
the horizontal slide reaches over the entire length of 
the plates. ‘The outer covering-strip of the seam is 
drilled tim from a template, and it is afterwards used 
as a template through which the two other thicknesses 
are drilléd in; their proper relative position. 

The circular seams are somewhat more troublesome, 
as each of the plates and covering-rings is drilled 
singly. To insure accuracy, the holes are marked off 
by means of templates made in = and drilled 
through simultaneously. ‘The templates are carefully 
tanned and squared, and they fit the planed edges of 
the plates, gauging the position of the holes by a 
shoulder which bears against the plate-edge. The 
template of larger diameter serves for the inner plates, 
and is applied from the outside, while the smaller 
template is used for the outer plate or covering-ring, 
and applied from the inside. The holes of these 
covering-rings must therefore all be drilled from the 
inside, and require special drilling-machines for doing 
this. The drilling-machines are short verticals fixed 
to the shop pillars. They have pairs of rolls in place 
of the usual tables for supporting the work, the two 
rolls being horizontal, parallel, and close to each other, 
so as to allow the rings of boiler plate to be suspended 
over them, and easily turned by hand for boring each 





hole in succession. ‘For boring from the inside, a pair 
of pee 8 is placed at an adjustible height above the drill, 
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anda second pair is fixed below. The ringis thereby 
well supported, and still free to be turned by hand, as 
required. An ingeniously designed drilling-niachine 
serves for those irregular shapes of flanged plates, 
which combine the barrel and firebox, and a large 
multiple drill, with a straight table, is used for the 
square parts of the firebox and its rectangular seams. 
By means of this set of machinery the operation of 
drilling all rivet-holes of a locomotive boiler is effected 
with great precision and speed, and at an expense 
scarcely exceeding that of punching. 

The next step in advance just now about to be 
taken by Mr. Dubs is the welding of longitudinal 
seams: there has been no plant fixed for this process as 
yet. The boiler work and all parts of the locomo- 
tive engines are interchangeable, and{the system for 
ensuring the necessary accuracy is the same as that 
we have recently described in connexion with the 
Hyde Park Locomotive Works. The boilers, after 
being completely put together in their respective 
erecting-shops, are transported into a testing-how e 
standing in the centre of the yard, and thenee, after. 
testing, into the locomotive erecting-shop, ‘The. tran- 
sport must take place on two lines of rails.crossing 
each other at right angles; and, to avoid the use.of 
turntables, Mr. Dubs has constructed a, peculiar a 
with four pairs of wheels, the two pairs of axles stand- 
ing at right angles to each other. Hither set of wheels 
can be used for supporting the truck, the other ‘set 
being lifted off the rails, and when arrived at the 
crossing the suspended set is brought down on. the 
rails, and the first lifted off the ground by means.of 
a screw, which shifts the relative, positions of the 
bearings. This arrangement works yery well, and is 
only apparently, but not really, complicated; but we 
hope, by an illustration, to show its,construction more 
clearly at some future date, pian 

The engine erecting-shop contains a double row. of 
erecting pits or stands for locomotives, arranged longi- 
tudinally, so that the engines stand one behind. the 
other on the rails facing the door, by, which they are 
ultimately passed out into,the yard. Each pit is 
reached over by a simple wrought-iron.erane carrying 
a set of Weston’s pulley hates, which difting: tackle 
s particularly convenient for fitters, sinee.it keeps. the 
suspended articles balancedin any required position. 
The travelling-crane commanding the whole length. of 
the shop is used for the heavier work, independent of 
these small cranes. A second. double. row,. of tenders 
and engine-frames occupies the adjoining shed. 

The mechanical workshop proper is: one of the finest 
in existence. It has an area of 200ft. by 160 ft., open 
from end to end in either direetion, and’ completely 
covered with a set of Mrs Whitworth’s most ‘modern 
tools, many, indeed, specially designed for Mr. Dubsiac: 
cording to his orders. ‘The tools are arranged in straight 
parallel rows, the larger and -heavier machines close to 
the erecting-shop, and within. reach of the cranes, the: 
smallermachines further off; and each kind of todls putto- 
gether into one group. There is, forinstanes, a double 
row of slide-lathes, a double row of planing and slot- 
ting machines, a row -of drills, &e.\Lhe: symmetrical 
arrangement, the harmony:and beauty of all; the out- 
lines and proportions in, each single machine, and the 
uniformity of style prevailing throughout the while 
very extensive plant make an: extraordinary impres- 
sion, and one to which # is diffieult:to find:an equal 
within the scope of ourreeeliection.:. The question of 
policy or practical advantage of such: an arrangement 
of machinery has a somewhat antagonistic bearing to 
that of mere beauty of appearance. . As each article 
must pass over several machines forbeing finished, it 
follows that the clustering togéther:of ali planing: 
machines in one spot, of all. lathes inanother:phace, &., 
will necessitate a greater.amountof: transport and in- 
ternal locomotion in the;shep.:. Mri Dubs ‘has coun: 
teracted this toa certaisabinaliy se toels which ' 
operate upon heavy articles in immediate, proximity’ 
to the erecting-shop;; ,and: ‘with! regard''td smaller 
pieces, the transport to the surface plate after ‘each con- 
secutive operation, whieh is unavoidable for insuring 
the required age ag itrimmaterial: 
in what particular orderythe diffexent: kinds of. tools 
are placed. Mr. Dubs finds, moreover, ia great.ad-: 
vantage in the fact that; a jal féreman or skilled 
attendant can be emmployell ;for each class of tools, 
which he can easily averigek.., All cutting tools are 
ground by a set af men-ispecially appointed for this 
purpose. The grinding @pparatus is the same as that 
employed in the Whitwerth works, and mentioned in 
our description of «thé Jatter establishment on page 
445 of vol. ii..of Eyetnerrine. We, on that, oc- 
casion, so fully described the grinding apparatus and 
the advantages derived from the appointment of 


special men for grinding the tools for a mechanical 


workshop, that we, now only refer to our previous 
article: -It‘is a most-astomshing fact that this ob- 
viously advantageous division of labour has not as yet 
been more largely adopted in the great mechanical 
workshops in this country, now that the experience of 
many years’ practice at the Whitworth’s Company 
works, and in Messrs. Dubs and Co.’s establishment 
have proved its eminent success. 
(To be continued.) 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig Iron Market.—This day week the price ot pig 
iron had come down to 54s. 3d., although there was little or no 
business done even at that price. On the following day there 
was a further depression to 54s. 14d. cash, and since then 
business has been very flat, prices falling to 53s. 44d. cash and 
53s. 6d. one month; until yesterday, when the market became 
firm, and prices advanced generally 43d. perton. The following 
statement shows the pig iron shipments from all Scotch ports: 
For the week ending 16th November, 1867. 








tons. 
This year ade aon on 11,905 
. Last year ase oe 11,378 
Increase “ 527 
Total since 25th December, 1866 556,643 
For corresponding period in 1865-66 520,283 
Increase 86,360 


Railway A ffairs.—Unfortunately the excitement in reference 
to railway matters still continues. Caledonian stock has been 
showin inge vagaries during the last week, coming down 
frorh 804. to.717. 15s., the lowest point yet reached on this otea-~ 
sion. -S8dine improvement has taken place, and now the shares 
are cl at 741. 15s.; still there are some persons who! are 
either so dissatisfied with the directors or maliciously disposed 
that they look forward to a further depression, it is said to 602, 
if not ‘evéti ‘to 507. The Glasgow and South-Western shares 
have also béetintch affected during the week. On Monday last 
they came down from 99/. to 927. North British stock has not 
been permittéd'to pass without some change sufficient to indicate 
that there is a’ pfevalence of distrust and dissatisfaction. Il! 
fate seems to be thé lot of the North British Company, especially 
since thé absorption of the Edinburgh and Glasgow Company 
into it under the régime of Mr. Hodgson, the chairman who 
cooked the accttunts. Mr. Wilkinson, the solicitor who acted as 
the chief ostensible opponent of the North British Finance Bill, 
last session, is again at work. He las signed a parliamentary 
notice in which‘an intention is announced of seeking a repeal’ of 
the Edinburgh and Glasgow Amalgamation Act, and putting the 
Edinburgh and ‘Glasgow section of the North British system on 
the same footing ag it had. previous to the amalgamation. It is 
believed ‘that Mr. ‘Wilkinson is only acting as the agent of some 

arties Who have’ an ‘object in + denon. Jom the company, and 
ence, an'excuse for the depressed state of the North 
British shares during the last few days. 

New ts Machine for Dressing Millstones.—The ex-+ 
cellent practical invention of M. Samuel Golay, of Paris, for 
dressing millstones, which was exhibited at the Paris Exhibi- 
tion, has beéh Hitrodticéd by Messrs. John Herdman and Sons 
into their flour-mits at the Haymarket, Edinburgh. Numerous 
attempts have from time to time been made to substitute 
mechanical processes for the difficult handwork of picking mili- 
stones, but none‘of these efforts have been attended with any 
decided sue ‘the retention of the hammer proving the 
general cause Of failure. In the present invention the pick is 
altogether dietarded, the ‘substitute being a simple diamond 
tooth, which, by being passed along the ribs of the stone brie 
rotary motion, dresses them with a neatness and precision that 
far surpass the result of the tedious hand-system. The machine 
is constructed with a central socket, supported by radiating 
arms, having 'sctews set at their ends for levelling the appara- 
tus. This socket is placed ‘on the end of the millstone axle, so 
as to centre the machine by the aid of set screws. If the run- 
ning stone is ‘ie Mi sree’, the centering is effected by means of 
a pivot of wood, which is fixed in the socket with its end in the 
eye of the stone. The tool consists of a disc armed on its cir- 
euinference with @ tooth of diamond, either in the rough or cut 
condition. It hag a rapid rotary motion imparted to it by means 
of an endless cord passing between a small grooved pulley keyed 
onthe axle of the tool, and a large pulley keyed on the driving- 
shaft, which latter ip verte, and is supported on a column 
screwed ‘to the “top of the central socket. The machine can 
easily be worked’ by an unskilled workman so as to dress a stone 
ina couple of ‘liouts. ' The advantages attending the invention 


embrace not only aigreat saving of time and labour in the dress~ | 


ing, but, a ma 
that it.is a do 
‘Appotthadet 
Jessorship in fast Queen's College.—The Civil Engineering 
and General Scientific Department of Queen's College, Belfast, 
will doubtless reesive a decided impetus by the appointment of 
Dr, J.. D. Everett to, the chair mentioned above. Professor 
Everett has for some.yeurs been assistant to the Professor of 
Mathematics in fs une University, having formerly been a 
Aistinguished alunmus of the same university, and graduating 
in 1856-7 “with highest honours in mathematics and natural 
roam a ‘He subsequently was secretary to the Scottish 
leteorological Society, and Professor of Mathematics in King’s 
College, Windsor, Nova Scotia. Professor Everett has on a 
number of occasipnis contributed papers to the learned societies 
on mathematical and physical subjects, his most recent, I think, 
being one on “‘ The Results of Observation of Atmospheric Elec- 
tricity at Kew, and Windsor, Nova Scotia,” and one on “ The 
Rigidity of Glass, Steel, and Brass,” both of which were read 
at the British Association meeting at Dundee. Dr. Everett 
succeeds Dr. Stevelly, who retires on account of advancing 
years. ¢ 


Amproyement in the quality of the work; so 
mproy 4 y 


our-making. 
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uble.aid to the process of 
g Dr. Everett to the Natural Philosophy Pro- | y 


The Clyde Trust Elections—A considerable amount of ex- 
citement has prevailed in Glasgow during the last two or three 
weeks on account of the annual election of members to fill 
vacancies in the Clyde Trust. The Act of Parliament now re- 
gulating the affairs of the trust was obtained eight or ten years 
ago, and unforturately left a loophole for the origination of 
party feeling among the trustees. The town council supplies 
the majority of the trust, and the Lord Provost is the chair- 
man in virtue of his office. _ Amengrt the shipowners and others 
who have the right a neting the ronal ér of the members, 
there are many ines who think ki ee news “rr on 
fluence is natorally opposed to t jinfluence, and that 
it is already too get pork ter tein spirit was displayed 
last week with the « ‘pf electing a shipowner, instead of a 
merchant, so as to curb the domipent influengs somewhat. The 


















effort did‘nut Wholly succéed, and-the whose motto was 
Red a pack rad ( ti ated, Yesterday 
irmanship df |¥ the tapis at the 

g ‘The tewneoun Was again) success- 

jn: this. instanog, Maan ettiinent iron merchant, 

for nly a member 4 @’ Gartsherrie firm, who was ap- 
poistted,” AS tiguinst: a hip net ‘Plite and simple, I may 
meption, that Mr. /Rané of -known, shipbuilding 


engineering firm; is one sf the pron: nb ‘thembers of the 
trust. He ig eS ee ! ; 


Tedourgh Wateroorks.The waterwotké:for this town are 

,| now in.an ant ceibaiek ot is Cetera kburn is 'com- 

ch with the exception of the pipe track: is 
fin 


. "The tunnel through the old Sandstone seaur 
above Allar’s Mill was competed folly, @ weeky ago, ‘and the 
distributing reservoir at the top of Custlegate is\being proceeded 
with. The only dtawback now is the Ga Munnel, whith 
has all alorig bedi & source of great ansiety to, the!'contractors, 

to 











Slip after slip hdsitaken place here, owing, sence of 50 
much sand and water; and, although the ti was near] 

finished—tliere Being only about 12 to he wor 

had to be given up on Sa week. the:an ig unable to 
make any further progress. Lhe contractors now deter- 
mined to ppen the remhaining, portion of the tuanglfrem the top, 
but, as the rad at that place ig. very, narrow,,.thig: will be .no 


eas) taille iii nabs vp deh. cet bay 

p pasasil and the Sugar Trade,—-As an evihutis of the en- 
terprisd of the,Greenock | sugan-refiners, it is sthted that three 
of Messrs, George and Smith, and. Son’s well-kyi6Wh East India 
fleet of olippete, namely, the Cay of Vienna, Qity of Athens, 
and City ‘of Florence, have been chartered to bing round from 
London cargdésof raw sugar for Mr. John!'Kerr, Greenock 
This sugar isitobe refined; in Greenock ‘and then returned to 
London, the method of refining on the Olyde beitg iso far ahead 
of the London system: that, the; sugar; can. yeybought in the 
London market, refined in Greenock, and sent:back and sold at 
a profit. Lam informed that the Greenock ws can under- 
sell the Lond to the extent. of ‘from 1s, dd: to 2s. 6u. per 
ewt. The City of Vieiina, 1000 tons, artived! ‘in Greenock two 
or three days ago, carrying the sugar, ‘I suppoge;more for ballast 
than for freight. Nineteen years-ago the totaly 
refined,in Greenock did not exceed, if it act jHeached, 1100 
tons per week ;\it has now reached 4000 tons per week, or 192,000 
tons yearly, caleulating the working yea'to embtice forty-eight 
weeks only. (This, at 16 cwt. of for: poet ko of sugar re+ 
fined, would give a consumption of 153,000 of coal annually ; 








tity of sugar 


but in practice it does not exceed: ve a8 water power 
is used in some of the refineries. While, on thi bject 1 may 
mention that Mr., Robert. Nicol, a peaaticnl. | reenock sugar 
refiner, is prepating a second edition of his ‘* Treatise on Sugar 


Refining,” to be largely Hlustrated by plans coer eatin 


and the machinery used in themy and for the making of which 
Greenock, and more.especially the firm.of, Blake, Barclay and 
Co., has attained a world-wide distingtion, «lf may possibly 
interest the “ Great Nicholas” of your contemporary to know 
that Mr, Niccol’s book is ix geeat demand both by practical men 
all the world joyer,’ and by publishers/at home broad. 


Shipbuilding News,—The liuneh, on Thursday afternoon last, 
of ascrew er from Messrs. William Denny and Brothers’ 
new establishment, the Leven Ship, Yard, isis noteworthy 
as. being the first of what it. is hoped may be'a jong series of 
launches from the same premisés. ‘The vessel in question was 
named tlie Cerés, and is owned by the Austrian Lloyds Steam 
Navigation Cotipany. Her aimehsidns ‘ure ab follows: length, 
274 ft.; breadth, 34 4t.;° depthy 26:ft.; tonnage; 1700 tons, B.m. 
The Ceres is) as to size, &c., af 9 gern ms as each of the 
five steamers previously built, for her owners by the Messrs. 
Denny, and as another which they have on the stocks for the 
same company. The engines, ot 250 horse :power, are to be 
supplied by Messrs. Denny and Co., and the Ceres is to take out 
with her a pair of engines by:the same firm for a vessel being 
built at: Trieste by the Austrian Jjlpyds Company, 

The Kinfauns Castle, the,fine new Pasay 0 of 800 tons, 
belonging to Messrs. T. Skinner ant Co,’s Glagzow and Asiatic 
line of ships, was towed down from Glasgow a few days ago to 
the Taillof the Bank, whened she will’'sail for Singapore. The 
Kinfauns | Castle was built-by Messra.| Connell and Co., who 
have built seven ships for the, Castle,Line duxing the last four 

ears. , We 2AM 

On Thursday last, Messrs. er Stephen and Sons 
launched from their works at Kelvinhaugh the fine new iron 
barque Limari, of 650 tons, and the highest @fass at Lioyd’s in 
Liverpool Book. ‘This: fine:Barque /hasiveen=built for Captain 
Thomas Connell and others, aud hasbeen gonstryeted with every 
requisite for the American West Coast trade, 'in which she is to 
be employed. Piaitie Gh du Bedale E 

Messrs. Robertson and Co. have concindéd a@ eontract with 
Mr. D. Bruce, Southampton, to build «| fitst-chies double saloon 









addle-wheel steamer, withwngines; by Mr. Rowan, Glasgow. 
‘ The screw~steamer Ating, formerly mentioned as having been 
built by Messrs. Donald and McFarlane, irou shipbuilders, Pais- 
ley, made ber trial. trip week. : | | attained was 
over nine miles an hour,. ve full satisfa to her owners. 
The Atlas is intended for ting Betweett verpoo! and the 
Iske of Man. DL ee att 
A new: paddle-wheel By er, of 300; tons, built by Messrs. 

Dobbie and Co., Glasgow, for. iriffiths and Co., Liver- 
pool, passed down the.river ona trigh trip, op Friday, last, 

j priciest Bang Ata. xs : 

y i Ph:., fk as PMY “ ‘a 

Rt ee ee i aM 
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YOUNG'S PARAFFINE WORKS. 

Ly the year 1830, Baron Reichenbach, a scientific 
chemist, living in the neighbourhood of Vienna, dis- 
covered a substance amongst the ingredients of tar 
obtained by dry distillation of wood, to which he gave 
the name of paraffine, on account of the remarkably 
small affinity which this new product showed for most 
of the chemical agents. That paraffine was the same 
white, translucent, and wax-like,solid, which, by the 
exertions and i of more practical 
and. more celebrated chemist, Mr, James Young, | 
has' tore recently been made an article of general com- 
meree and ordinary use. It is, moreover, as far as is 
known at present to analytical chemists, the same 
chemical combination of carbon and hydrogen, which, 
in another form of molecular aggregation, forms the 
loug ‘and varied series of mineral oils now very exten- 
sively used for different practical purposes, as lubri- 
cating oil, burning oil, naphtha, &c., and which in its 
gasedus state is the common hydrocarbon or olefiant 
gas used for illumination. ‘The three forms—viz., 
solid, liquid, \an@ gaseous hydrocarbon—seém to be 
allotropie modifica of the same chemical, ¢om- 
pound, the same a graphite, and diamond are 
different forms ofthe’ same element, i.c., carbon ; and 
the three kinds, af\parafline are convertible in one 
direction, viz., from the solid to the liquid and gaseous 
state; but there is mat as yet .any process known by 
which the reconve in ithe opposite. sense, say 
from the gas to the liqiid} dr’ fromthe latter. to the 
solid paratline, can be effected. In this respect the re- 
semblance with the three modifications of carbon is 
very complete. We can convert a diamond into char- 
coal by burning it in a current of oxygen, and decom- 
posing the carbonic acid thus formed; we can further 





convert that carbon into prephite by dissolving it in 
liquid a or” liquid “laid o ge on alain a 
quantity of tip..to. the id mass. This will drive 
one the Saetrle fee it rise to the surface in 
the shape of fine flakes of graphite; but no process 
as yet known tophemists w — either charcoal 
or graphite into ‘a diamondy:although that seems to 
be only the revatsing"of an’ easily effected operation. 
With respect to the Medrocarbiag the solid or crystal- 
line state represents the position of the diamond in the 
allotropic group of carbon. It can be converted into 
a liquid mass by dissolution in naphtha, or by distil- 
lation under pressure. The liquid parafline or parafline 
oil can, by the same process of distillation under 
pressure (an importaut,process recently invented and 
patented by Mr. James Young, jun.), be converted into 
an oil of less density, or, ultimately into hydrocarbon 
gas, if the temperature rises above certain limits ; but 
no step backwards from the to a light oil, or from 
a light oil to a heavier kind, has ever been effected, 
still less the conversion of a liquid into solid paraffine. 
The different kinds of solids and liquids mix, however, 
very readily with each other, the compound taking the 
properties duc to the proportion of its parts. In 


every possible temperature of inflammability can be 
obtained without difficulty by. mixtures of different 
oils. The oil, for instance, which has attained a world- 
wide celebrity, under the name ‘of * Young’s paraffine 
oil,” is guaranteed not to inflame below 130° Fahr., 
and all its fluctuations are above that point, so that in 
reality the parliamentary act has no practical existence 
for Mr. Young and his works. So much for the 
theory of parafline-making, which, to-say.the truth, is. 
nothing but a register of facts which chemical science 
has hitherto failed to explain... : ; 
The practice of pavafline-making stands upon a far 
more solid and su tial basis than the theory of 
all the processes connected with it. This practice 
exists since 1850, when Mr. James Young took out 
his first patent for distilling paraffine oil. Mr. James 
Young is one of those meg of whom this country is 
justly proud, and whose name will be handed down by 
1istory to future generations,» Mr. Young, we have 
no doubt, is eid of his country too; but we leave 
it to posterity to jndge whether he has an equally 
ood reason; for let it’ be: remembered, that James 
oung, the son of a: plain tradesman at Calton, when 
desirous, at an early age, of pursuing the study of 
chemistry, found no college or school ready to te- 
ceive him, or accessible to him, all over this country, 
and he had to accept the position of a laboratory 
assistant, or, to give the right name to that position, 
of a laboratory servant, to Professor Graham, then at 
the Andersonian University in Glasgow. What. Mr. 
Young, by his own exertions, succeeded in making of 
himself in his later years has nothing to do with this 
one fact, and we maintain that there is not another 
country all over Europe in which a young man, ina 
similar position, would find an equal degree of 
difficulty in acquiring knowledge and scientific educa- 
tion. A public college open to all comers, practically 
without fees, a community and a body of professors, 
attentive to youthful talents occasionally oppressed by 
a humble position in life, and a true spirit of bene- 
volence amougst the intellectual classes—these are 
things to which a nation ought to be able to point in 
the nineteenth century, before it can justly claim the 
pride of its own members and the admiration of 
strangers. 
But this is not all. When Mr. Young had obtained 
patents, and founded an industry which is now by far 
the largest and most important chemical manufacture 
in this country, he had to claim the protection of the 
laws. No better illustration for the present state of 
the pateut law exists than that great case of Young 
v. Fernie. The question was whether or not Mr. 
Young had founded a new industry, when, previous to 
his patent, parafline and parafline oil was known only 
to a few scientific men as a curiosity, and when at 
the time of the trial these substances were articles in 
everybody’s use, and forming an extensive commerce 
spreading its branches all over the world. Mr. Vice- 
Chancellor Stuart succeeded in seeing that there was 





this manner some of the heavy oils may be looked at 
as solutions of solid parafline in naphtha or light oil, 
aud the different liquids ean be made and graduated to 
any required degree of density within the extreme 
limits given by the heaviest and by’ the lightest 
qualities produced, by mixing heavier and lighter oils 
in any desired proportion ; but this is all that science 
and practice have been able to discover up to the pre- 
sent day, and much remains still to be explained. 
There is, for instance, solid parafline made from 
Boghead coal, which melts at temperatures from 108° 
to lide Fahr., while Rangoon petroleum contains 
porafine melting at 142°. Mr, Young, at the Paris 
Uxhivition, has shown samples of 110° Fahr. and 
others of 176° Fahr. melting-point, the latter being the 
highest ever reached with solid paraffine.. This very 
remarkable difference in the melting-points of sub- 
stances of the same chemical composition and of 
similar physical, propertics allows of no explanation, 
except by the supposition of several, or at least two, 
different modifications of solid paraffine, taking ail 
intermediate stages as mixtures of the two extremes. 
‘The same supposition of two differ :nt\liquid paraflines, 
or ne oils, we are forced to make, in order;te 
explain the differences of their specific weights 
aud of the temperatures of their evolving inflam- 
mable vapours, or, which is yery;ncarly the same, 
their boiling-points. There are gil. which inflame 
below 100¢ Pahr., and a parliamentary act has 
fixed this precise degree as the limit which is admis- 
sible in commercial practice for the sale of burn- 
ing oil, on account of the danger of explosion which 
the more volatile oils uce when used in house- 
holds for sae ps of illumination. On the other 
hand, parafline oil can be made which does not inflame 
until heated to 178°, and between these extreme limits 





something new in that great accomplished fact, but it 
required an expenditure approaching 100,000/. to make 
this visible in an English court of law. The — 
sional expenses claimed on behalf of Mr. Young 
amounted, by themselves, to 15,000/., and the short- 
hand writers’ bill was said to have been nearly 10004. 
The report of the trial, printed verbatim in the Oil 
Trade Review, occupied no less than 190 columns. 
Facts like these require no comment. 

In 1850, Mr. Young started the parafline works at 
Bathgate. He had before that tume experimente 
with more or less practical success with some natural 
yetroleum found im Derbyshire, and. had gradually 
om led to the selection of Boghead coal as the most 
suitable raw material for his new manufacture. . The 
Bathgate works were carried on by Messrs. Young, 
Meldrum, and Bennie, and ually increased. to 
their present size. In 1864 Mr. Young’s patent, and 
with it the original partnership, expired, and a new 
establishment was founded at Addiewell, near West 
Caider. Both works combiued are now in the hands 
of a limited company, bearing the. title, “ Young’s 
Paraffine Light and Mineral Oil Company ‘Liimited),” 
and form one of the largest and most powerful manu- 
facturing concerns in this country. The raw material 
for the manufacture of parafline has been changed at 
these works at a recent date, on account of the scarcity 
and high price of the Boghead coal, and the two 
works are now exclusively supplied with a bituminous 





shale containing about 40 per cent. of combustible 
matter, and drawn from several pits close to the 
locality of the Addiewell Works, the site of which has 
been selected as near as possible to the shale mines, 
The two works are in communication by railway and 
telegraph, and exchange materials in different stages 
of progress; but it is intended to make the Addiewell 


Works entirely self-contained, and extensive buildings 
aud fittings, with plant and machinery, are now in 

rogress for attaining that end. The Addiewell- 
Works being at the same time more modern, and laid 
out entirely to one harmonious and carefully designed 
plan, we select the latter for a more detailed descrip- 
tion of the mode of working; and we shall refer to 
the Bathgate Works only with regard to those opera- 
tious which ape not as yet completely organised and 
carried out im the new works. 

‘Lhe-hjtaminous shale is brought from the pit’s mouth 
to, the-warks upon:a railway worked by three or four 
smalbtank locomotives, and in wagons constructed so 
as totip to one side when required to discharge their 
contents: The shale is discharged upon an inclined 
plane which forms the upper platform for a large pair 
oftcrashing rolls worked by steam power. The rollers 
are ¢ast-irow cylinders furnished with projections and 
grooves Tesembling the clod-crushing machines made 
by agricultural engineers, only larger in size. The 
shale is thrown between the rolls, which revolve at a 
slow rate, and it is crushed, or rather split and broken, 
into Jaminar fragments, according to its natural dis- 
position to separate into parallel flat pieces, care being 
taken to avoid the disintegration of the material into 
dust, since the latter is liable to choke the retorts. 
The crushing rolls at Adiewell Works were made 
by Messrs. John Scott and Son; of Inverkeithing, from 
the designs of Mr, Kirk, whé then was enyineer of 
Mr. ¥oung’s works. The “broken shale drops into 
small trucks running on a narrow-gauge line, along a 
slope which descends from the bottom of the crush- 
ing rolls to the platform surrounding the charging 
hoppers of the retorts. The natural position of the 
ground has been taken advantage of to effect the trans- 
port of the shale in this manner by its own gravitation, 
the rolls stand some 10ft. "higher than the charging 
platform oftheretorts, and this again is about 10 ft.above 
the ground level of thé lower portion of the works. 
The retorts are arratiged in two independent groups 
of about 150 each.’ Mr. Yo eniploys exclusively 
vertical retorts. “These are castaron cylinders of about 
2 ft. diameter and 9'ft. length, open at both ends, and 
provided at the top with a conical charging-hopper, 
which is closed by & conical lid’ or cover, similar to 
those adopted for élosing thé! tops of blast furnaces, 
and counterbalanced by a weighted lever in the same 
way. At the bottom, the ‘retort is provided with a 
shoe, which dips into a trough filled with waer, abouta 
2in. or 3in. below the water-level, and 5 in. or6 in. clear 
ofthe bottom of thetrough. The shale fills the entire 
depth of the retort, and rests upon the bottom of 
the trough, the lowest portion of its column standing 
inthe water. From time to time this lowest portion 
is raked out by the attendant, and fresh shale is charged 
at the top to fill up the retort. In this manner the 
operation of the: vertical retort is continuous, tle 
fresh material being charged at the upper end, and 
the refuse, or extracted shale, withdrawn at the bottom, 
after having descended through the entire height of 
the column. The retort is closed gas-tight at the top 
by a small quantity of moist sand maintained in the 
charging-hopper, so as to cover the periphery of the 
conical cover, and at the bottom the head of water 
maintained in the trough prevents all escape of gases 
or vapours. The retorts are grouped in sets of three, 
surrounded by a flue and heated to a dull red heat by 
means of an external fire, coal being used as the fuel. 
In the most modern arrangement one coal fire is used 


d | for working two flues branching out in opposite direc- 


tions, aud. heating six retorts set in two groups of 
three. With this arrangement the consumption of 
coal has. been considerably reduced, and it is now 3 
ewt, of goal per ton of West Calder shale distilled. 
The most modern form of retort has an elliptical section, 
which affords better. facility for a uniform distribution 
of heat,|as it) has more surface for the same sectional 
area or cubical contents than the retort of circular 
section.. The first and second retort in each group is 
protected up to a certain height by fire-bricks to pre- 
vent.overheating; the last retort is not protected. 
The durability these cast-iron retorts is very great, 
and their destruction entirely accidental. Most of the 
retorts at the Addiewell Works have been in their 
places since the first erection of these works, now nearly 
three years ago, and at the Bathgate Works there are 












retorts some nine or ten years old. The vertical re- 
tort waspet fie. first type arrived at by Mr. Young, 
and it the only one now in existence. Mr. 
Youn bn. was a horizontal cylindrical re- 
tort w medean screw in its centre for gra- 
dually solid matter from one end to the 
other. Mt matter at that time, however, was 


Boghead oat; Which swells during distillation, and in- 





creases so much in bulk as.to choke and clog the screw, 
igs Maia 
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and prevent its being turned with facility. Other 
parafline-makers use closed horizontal retorts, like those 
used in gasworks. These are charged once every twenty- 
four hours, and afterwards opened and cleaned for re- 
ceiving a fresh charge—a process which at first sight 
appears more expensive and complicated than the 
continuous action of the vertical retort. The retorts 
at Addiewell Works, we are informed by Mr. Young, 
distil 1} tons of shale in twenty-four hours each, and 
the shale yields from 36 to 40 gallons of crude oil per 
ton. The temperature of distillation is about 1000 
degrees Fahrenheit,and at this degree the hydrocarbons 
contained in the shale are all volatile; they escape 
from the retort-trough, the only opening provided for 
that purpose, viz., a branch pipe passing from the 
upper part ofthe retort to a large cast-lron main run- 
ning along thezentire row of retorts in a slightly in- 
clined positionjs@°as to allow the liquids formed by 
condensation to'wun off into a reservoir. ‘The retorts 
are arrange@int’ two parallel straight rows, having the 
main pipe between them, and discharge all their 
gaseous contents\into the latter, which acts as the first 
aud simplesteondenser for tie least volatile com- 
pounds. A surplus of solid carbon, varying in its per- 
centage withim very (wide limits, is lett in the shale 
after the extrdetion of all volatile matter; it is not 
sufficient in quantity. to.allow the extracted shale 
(amixture of elayvand carbon) to be used asa fuel, and 
the only applieation made of this shale refuse is the 
manufacturé of bricks. The volatile products which 
leave the retorts are mixtures of all possible forms of 
hydrocarbons of the solid, liquid, and gaseous kind, all 
converted into vapour by the heat, but ready to assume 
their natural state of aggregation successively as each 
is cooled down to its point of liquefaction. ‘he great 
bulk of the heavy oil condenses iu the main pipe itself ; 
the lighter or more volatile portions come to the 
liquid state at a later period, when the gases have 
passeda series of vertical pipes similar to those used 
in gasworks for condensing the tar. These pipes are 
about 4 in. diameter, and are placed in rows, each 
row allowing the condensed liquid to colléet separately, 
and by these means a succession of mre aud more 
volatile kinds of oil is obtained in the suceessive posi- 
tions. The length of piping forming his’ condenser 
we understand to be about 12,000 ft. ‘*fhere is still 
a certain proportion of pernianent gas‘remaining after 
this condensation, “and this,” after’: bemg~deprived 
of adhereitt naphtha—earried. with it by a kind of 
priming like that of the; water in a ssteam_ boiler 
—and after being »purified: from ammonia, 38 u 
asa fuel in the steamboilers, of the works, being 
carried into the centre of each flue'by a pipe about 3 in. 
in diameter, ending just over the grate, and projecting 
a long brilliant flame in a horizontal direction right 
along the centre of eacli flue. ‘The firedoor end of 
the flue trough which the gas-pipe enters is built up 
with brickwork, having a number of interspaces for the 
admission of air. Another portion of the gas, still 
further purified, is used, for illuminating the works and 
neighbouring houses, and at Bathgate the parafline 
works supply the town, itself with gas. 
(To be,eoutinued.) “i, 
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PARIS EXHIBITION: 
Awards of Prizes'td Grdip'8, Olasg 74, Agricultural 
‘Behibition a the Istand of Bitlancourt. 

We have copiedithd@ ‘following correspondence respecting 
the above awards; whieh probably may be int eresting to our 
readers, from some of fhe London papers :., 

“Paris Exhibition—The following special awards have 
been made to Bg lish and American firms who took part in 
the great agriewltur#lexhibition at the islind.of Billancourt : 
Ist grand prize-to. Messrs. Ransome ang Sins,,of Ipswich ; 
2nd ditto, to Messrs. J. and F. Howard, df Bedfo: L. 8rd ditto, 
to Mr. M‘Cormick; 4th ditto, to Mr. C. R. Mar’ 
successful introduction of ‘the cultivation’ of quinine into 
British India. Second class prizes, consisting of a gold medal 
and an objet @art, have beem awarded to, Messrs. Walter 
Wood and Co., Messrs. Smyth and Sons, of Peasenhall; and 
Messrs. Garrett and Sons, of Leiston. English subjects not 
being permitted to receive foreign decorations, a special silver 
medal has been awarded t6 Mr, John Head, ¢neof the part- 
ners of Msssrs. Ransome and Sims, who ate the only' English 
manufacturers thus honoured at Billancourt.” 

In relation to this, Messrs. Howard addressed the following 
letter to the papers: FT 

“* Sir,—In the paragraph under, the above head, inserted in 
your impression of this morning, Wé obserye a notice of the 
awards at the agricultural exhibitién at Billancourt. As 
the statement is incorrect, and calculated to @onvey an erro- 
neous impression, perhaps you will allow us spaee-to state the 
facta. Siti ab fui SP eco teal! sip Naren ategns it 

“The edt ana oily «dian pels “has Been awarded, not 
to Messrs.” é, as sta in your, notice, .but to M. 
Decrombecque, of Lens, in the north of Frame’. In 1866 a 
portion of the island of Billancourt was! allotted to this 
gentleman to afford him an opportunity @fishowing a new 


He 


system of cultivation, and the implements used therein. 
The latter were designed and constructed by ourselves. ‘For 
this exhibition the grand prize of 10,000 franés was awarded 
to M. Decrombeeque. Nine ‘grand gold medals’ have been 
awarded. First on this list stands the Emperor of Austria, 
fourth and fifth are the names of Messrs: Ransome and our- 
selves, the medals to each being precisely of the same value, 
viz., 407. Mr. M‘Cormick stands next for. hia). " 
reaping-machine. cee pee 

“The awards of prizes at Billangourt from time) to time 
during the summer have causeda@hé public:to confound them 
with those of the Expositiom Wniverselle. We think it well, 
therefore, to say that thes@yBillanedurt awards have nothin 
whatever to do with the Grand Exhibition in Paris, at whic 
our names stood at-the-head of the lists of ewards for agri- 
cultural machinery; M. Albaret, the eminent French manu- 


facturer, being —_ second... 
“The special silver medakia ier having been 
awarded to Mr. Héad, ‘in Tieu@f" eoFation, has been well 
isi he only English manus 


earned by that -gentlemani. 

facturer of agricultural machinery who’ hag ‘resided in Parig 
throughout the Exhibition ; anid he has rendered considerable 
service to the jury and exec ive, well as; to his brother 
manufacturers from England!) , 

“One word in conclusion on we peg of foreign decora- 
tions. Our names, as well a§!thosé) of some other English 
exhibitors at the Paris Exhibition, were recommended for the 
Grand Cross of the Legion of Honour ; but owing to the 
regulations adopted by Great: Britain such honours were 
withheld, while they were bestowed on rival manufacturers 
from other countries. So long ‘as: members of our Royal 
Family and our nobility recei¥é! orders and decorations from 
foreign courts, is it consistent)or just to debar private English- 
men from similar marks of rééognition and distinction from 
the French and other Governments ?, 

“ Your faithful Servaiits, |. 
(Signed) “ JaMES AND FREDERICK Howarp.” 

Messrs. Ransome have re as follows : 

“Srr,—We request you kindly to-insert the following re- 
marks on a letter from Messrayiiy atid F. Howard which ap- 
peared in your last issue, jmust have been written by 









those gentlemen under a misconception of the position conferred 
by the awards of the juries t6 otirselves others who took 


part in the Paris Exhibition. “*4 ‘i 
“We have before us official déeumbits which prove— 
“1st. That the Billancourt annexe ‘was an ine ) f 

the Exposition Universelle, and under the dire¢ 7 “the 

same commission which had the direction of the agricultural 

part in the Champ de Mars. . 
“2nd. That the Grand Prizes referred to in the disputed 

paragraph have been awarded by the same juries (Groups 8 

and 9) who sat in the Champ de Mars. apy 
“3rd. That all the awards made by those juries camty the 

same value as those which have been awarded by the ther 
juries of the Exposition Universelle. iby, 
“4th. That the nine gold medals mentioned by ‘Messrs 

Howard:are styled ‘ Grand Prix’ in the official. awards ; 

that they are gold medals of 1000 francs each, and ane of the 

same importance as those awarded on the Ist of July#to Mes- 
sieurs Penn, Napier, Whitworth, Siemens, and otherdj; ‘That 


the 10,000 franes prize awarded to Decrombecque is beyond 
these—is of an exceptional character, and does not t! 
question as to which manufacturer of agricultural ery 
stands first on the list of Grand Prizés. ‘ 


“5th. That ——- the Grand Prizes are of the same 
value throughout the Exhibition, and, when awarded for dis- 
similar manufactures or produets, are of the same importance, 


. | against it until the edge of the piston passes the openin 


JUSTICE’S ROTARY ENGINE. 

A Few wecks ago we mentioned, in our “ Notes from the 
North,” a new form of rotary engine, designed by Mr. 
William Justice, of Dundee, and constructed for him by 
Messrs. Low and Duff, engineers, of that town. Since then 
Mr. Justice has given a description of his engine to the 
Institution of Engineers in Scotland, and we now publish 

i@s,of it on the next page, these having been pre- 

tzacing with which we have been supp ied 
ic@4Our illustrations comprise a side eleva- 
and transverse section through 
e 
Before doing this, however, we 
jitavings show one form of the 
engine only ; the lattep yy hgwever, capable of being dif- 
ferently arranged, as we 8H@ih explain presently. 

‘In the engine shown in Oygillustrations, the steam is led 
the steam-pipe to a valvéaghamiber situated at one end of 
e cylinder, this chamber béiig furnished with a port or 
passage which, during a certaim,portion of the revolution of 
the. piston, communicates with: a radial port, by which the 
steam is ied into the hollow aile by which the piston is 
carried. From .the central..p in this axle the steam 
passes into the cylinder through thé radial port shown in the 
transverse section, this porto delivering» the steam imme- 
diately behind the piston. _ When ‘the piston is in the posi- 
tion shondet fa the section, no steam is passing through the 














by r y 4 
tion, and “eleva 
the eylinder, anththese wie 
construction of thesgiip: 
may. remark that Oi 


-port, the whole of the interior of t: linder being in 
communication with theexhaust, and the supply of 
steam being shut off from the hollow axle by the solid por- 


tion of the valve-chamber covering’ the .axle-port leading to 
that chamber. At the same time, it will be seen that the 
piston is just on the point of passing what is termed the 
*steam-abutment,” this being!a solid cylinder turned so as 
to fit accurately against thetaxle carrying the piston, and 
having a recess cut out of if'to an involute curve, so as to 
allow the piston to pass fretly when it arrives near the posi- 
tion shown in the section. The abutment and piston-axle 
are of the same diametety‘and they are geared together so 
that they revolve at) tle same speed. Their surface speeds 
being thus the sameythey are merely in rolling contact, and 
the wear whichwWould be caused by one rubbing on the other 
is avoidedsn gi » 
] ring tothe section, it will be seen that where the 
has moved past the recess in the abutment (the motion 
of.the piston being in a direction contrary to that of the 
hands of a watch), the latter will shut off the communication 
between the radial port and the exhaust-passage. When this is 
the case, the other axle-port comesinto communication with the 
port inthe valve-chamber, and steam is thus admitted between 
the piston and the abutment cylinder. The admission of steam 
is continued during any required ‘portion of the revolution, 
according to the arrangement in the valve-chamber, and the 
piston is of course driven round 'by the pressure of the steam 
to 
the exhaust-pipe; when the eseape of the steam takes place. 
The action of the engine is thus. very simple, and the dis- 
tribution of the steam is effeeted without the employment of 
any reciprocating parts whatever. The axles of the piston 
and abutment are led through stufling-boxes, which can be 


he | readily packed when required, and provision is made for 


taking up the end wear of the piston. No adjustment is pro- 
vided for taking up the wear between the abutment cylinder 
and its casing, but the surfaces in contact are so large, and the 
pressure to which they are cance so slight. in proportion to 
their ‘area, that it i probable that the engine would run 


yet where two or more Grand) Prizes have been for | for a very long time before any perceptible wear took place. 
the same speciality, the jury awarding them, has, always | Altogether the engine is very simply constructed, and it is 
elassed the recipients in the order of their merit. ' 


“6th. That our firm was plated before Messrs. Howard, and 
before every other British or ee manufacturer of Agricul- 
tural machinery —— art\in- the Wxhibition, begause the 
jury for Group 8 found that @ur suceesses in the experiments 
made by the jury for Class 74were more numerous; and our 
merit consequently greater. 

“7th. That the list in whidh’Messts/Howard’s nameistands 
first, M. Albaret’s second, Messts. Garrett’s fifth, amd ours 
seventh, is the list of awardsjéf “ Médailles d’Or,” whieh are 
the next inferior awards to the’ * Grand Prix,” and were eon- 
ferred very soon after the opéning of the Exhibition, without 
any trials whatever. pa} 

“We therefore claim that the first’ placeson;the: list of 
awards, and the highest hokour given, to ‘any Fg or 
foreign manufacturer of agricultural Paehtass r who" took 
part in the Exposition Universelle de ri: 480, has* been 
bestowed on us. ae ‘ " 

“Tt is the second place whith has been given to Messrs. 
Howard. Fath i 

“The special award of a silyér medal to our partner, ‘Mr. 
Head, a distinction conferred on'no other British or foréign 
manufaéturer of agricultural gnachinery, adds further honour 
to our position. 

“We think that Messrs. Heward are’mistaken as to their 
or any other firm having been, recommended for the Grand 
Cross of the Legion of Honawr, That, which is the highest 
dignity of the Order, is neyer bestowed on manufacturers, 
however eminent they may be. 

“We have only to add that the officig 








which we rely will lie at our London @ff 9, Grace- 
church-street, for fourteen days, commeneimgyon’ 1) y 
next, and that any one who will do us the dgygux to; all may 
freely examine them. ay ye yr 
“We are yours faithfaliyy  :)'. | 
“ Ransomes AND Sits. 


“The Orwell Works, Ipswich, Nov. 16, 1867.” i Pt) 
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docks and Bai :* fn 1776 the 


burthen of the vessels frequenting the harbotir was ipso 
tons; after the — of 91 years—that is, in 1866—t tal 
oe 








had grown to 1,343,819 tons. a 
. 


stated that the cost of a 5-horse engine on this plan, with 
steel shafts and gun-metal bearings, does not exceed 40/. The 
engine that has been set to work at Dundee has, we believe, 
given great satisfaction. 

We stated at the early part of the present notice that the 
engine can be constructed in other forms than that shown in 
our engravings. In one arrangement two piston axles with 
their pistons are employed, the abutment cylinder being 
placed between them. In another form the central abut- 
ment is dispensed with, and the two piston axles are made to 
roll on eachother, thus causing them to form a mutual 


abutment. Igthis arrangement of engine (which is reversible) 
the steam admitted through one of the axles to both 
cylinders by same means as already described, the two 


pistons being propelled in opposite directions by the action 
of the steam on their respective blades or teeth. When it is 
desirable to reverse the engine, this is accomplished by 
shutting off the steam from the one axle, and admitting it 
through the other, the same thing being attended to with 
the proper exhgust port. There is still another arrangement 
on the doublé-acting principle, which may be considered as 
the most important of all those yet described. This arrange- 
ment consists of one revolving piston, provided with two blades 
diametrically opposite to each other, placed between two re- 
volving abutments with two involute recesses in each, also 
diametrically opposite to each other, and the abutments being 
geared outside, as formerly described for the first arrangement. 
1t will be observed that, in this arrangement of the engine, 
all the various parts are truly and thoroughly balanced both 
in mechanism and also in the admission and action of the 
steam, thus producing perfect equilibrium of action and 
g wear. 








Tur Cirvetand Iron Trapr.—The tone of the Cleve- 
land pig-iron trade is slightly weaker; the stock in store at 
ne is about 71,500 —_ Deliveries are about an 
2! e, and show no decrease. “Whe foreign shipments have 
Aiden eiarotly ov active as usual, aaithave Sonn puissheatty 
‘for Antwerp, Dunkirk, and Stettin. The foundries of the 
neighbourhood are only moderately supplied at present. 
The manufactured iron trade of the Cleveland group does 
not improve. 
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JUSTICE’S ROTARY ENGINE. ° 
CONSTRUCTED BY MESSRS. LOW AND DUFF, ENGINEERS, DUNDEE. 
(For Description, see preceding Page.) 
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rent week later than 5 p.M.on Thursday. The charge for ad- 
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The price of ENGINEERING t annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
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ENGINEERING is registered for transmission abroad, 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau d@ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Cénie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the Nouveau PorRTEFEUILLE DE L’INGENIEUR 
pis CHEMINS DE Fer may be obtained, price 91. 


MEETING NEXT WEEK. 

Tuer Institution or Crvit ENGiIngERs.—Tuesday, No- 
vember 26, at 8 P.M. Continued Discussion upon Mr. Byrne’s 
paper, “ Experiments on the Removal of Organic and In- 
organic Substances in Water.” 


ENGINEERING. 
FRIDAY, NOVEMBER 22, 1867. 
THE TITLE OF THIS JOURNAL. 

THE ungrammatical and hardly explicable habit of 
some of our correspondents of speaking and writing of 
this journal as “THE Encinerrine” causes constant 
confusion of its title with that of another paper, called 
“ The Engineer.” We may best illustrate this by the 
following instance: An eminent firm, whom we need 
not name, offered us, a few months ago, and unsoli- 
cited, drawings of the largest and finest example of 
marine-engineering yet constructed. These drawings, 
when completed, were sent, nearly a fortnight ago, and 
by error, to the Zhe Engineer, the set intended for 
that journal having been received only this week, and 
with an explanation of the mistake, by ourselves. It 
is not unlikely that the engravings from these draw- 
ings will appear, this week, in our contemporary. If 
they do, our readers will know that they were engraved 
from materials especially prepared for us. We shall 
not, in that case, engrave from the drawings now in our 
hands ; but should our contemporary be unable to pro- 
duce its engravings before next week, we shall then 
give engravings also of the same subject. With one 
or two exceptions, where we have acceded to special 
requests, we have never allowed engravings to appear 
in our pages after their appearance elsewhere in the 
newspapers, it being the fact that all subjects of real 
importance to our profession appear first in En- 
GINEERING. We make no objection, however, to their 
reproduction afterwards in other journals. 























THE ENGINES OF THE HERCULES. 

TuE engines made for the ironclad frigate Hercules 
hold a place, among all other marine machinery, cor- 
responding to that of St. Peter’s among cathedrals. 
They are the very largest pair of screw-engines ever 
made, and will work to the highest actual power, 
although they are nominally of 50 less horse power 
than the Warrior’s and 150 less than the Minotaur’s. 
In finish they are, as they now stand in the factory 
of Mr. Penn, equal to the best of his admirable work- 
— and this is so well known, and has been so 
long admired, that especial praise in this case would 
be needless, if not out of place. 

The effective diameter of the cylinders of the Her- 
cules’s engines is 118 in., which is 2 in. less than that 
of a single pair of screw-engines already made by 
another maker; but the former have 47 in. trunks, as 
in all Mr. Penn’s screw -engines, and their actual 
diameter is 127 in., with a stroke of 4 ft. 6 in. 


The general design of these, as of all other screw- 
engines by the same maker, is nearly the same as that 
of his first trunk engines, those made many years ago 
for the Arrogant and the Encounter, of 350 horse 
power, 55 in. cylinders, and 3 ft. stroke. We might 
actually republish the drawings of the Bellerophon’s 
engines, which appeared in Enerneerine of March 
16th, 1866, affixing a different scale, and making but 
very slight alterations, and they would faithfully repre- 
sent the twin Titans of the Hercules. Since the time, 
however, when the engines of the Arrogant and En- 
counter created such a stir in the world of marine 
engineering, with their double-acting, full-stroke, 
quick-going air-pumps, and . india-rubber air-pum 
valves, Mr. Penn has led all his competitors in the mare 
towards fast piston speeds and a high ratio of actual 
to nominal power. The great pistons of the Hercules’s 
engines are to make 65 double strokes or 585 ft. per 
minute, and it is not improbable that they may be 
worked on trial even faster, just as the Bellerophon’s 
pistons made 75 double strokes of 4 ft. or 600 ft. per 
minute. The ratio of indicated to nominal power, 
too, in Mr. Penn’s later engines is six, and even this 
is had with a fair rate of expansion, When these 
high speeds were first attempted, the valves of the 
double-acting air-pumps were quickly knocked to 
pieces. Canvas backed with metal, aud finally with 
india-rubber, were tried; and eventually discs of 
plain india-rubber were found to be perfect in 
their action, the only difficulty, at first, being that 
Mr. Macintosh could not then make the thick sheets 
of rubber which he and other makers now produce 
with so much facility. Like the famous wood 
bearings, the rubber air-pump valves were first prac- 
tically tested, and their success established by Mr. 
Penn. But for the former, we should now be com- 
pelled to employ excessively large, slow-moving air- 
pumps, reducing the speed by gearing or levers, or 
employing separate engines to work them. But for 
the wood bearings, we may say that it would have 
been impossible to work screw-engines, especially 
with large and heavy screws, with success for 
any length of time. The adoption of counter- 
weights, too, first in Mr. Penn’s engines for the 
Himalaya, greatly smoothed the way to high speeds. 
And during all this progress Mr. Penn has retained the 
characteristically light proportions of his engines, and 
that with success. As an instance of this lightness of 
design, if we may employ such a term, we may refer to 
his engines in the late Paris Exhibition, and which 
weighed as they stood, in working order, but without 
boilers, only 74 tons, although they were of 350 
nominal horse power. 

The ponent arrangement of the engines of the 
Hercules closely resembles that of the engines of the 
Bellerophon, of which we published engravings in 
March last year (vide page 166 of the first volume of 
this journal) ; but several important alterations have 
been made in the constructive details. What these 
alterations are we shall explain presently. The engines 
of the Hercules, like those of the Bellerophon, are 
trunk engines, with the two cylinders placed together 
on one side of the screw-shaft, the condensers, air- 
pumps, &c., being arranged opposite them. The 
diameter of the cylinder, as already stated, is 127 in., the 
trunks being 47 in. ; and the annular area of each piston 
is thus equal to that of a circle 118 in. in diameter. 
The stroke of the pistons is 4 ft. 6in. The engines 
are rated by Messrs. Penn at 1200 horse power 
nominal, but as it is intended to run them at 65 revo- 
lutions per minute (giving a piston speed of 585 ft. 
per minute), it is estimated that they will develop. at 
least 7200 indicated horse power when the steam is 
being cut off at one-third of the stroke. Judging, 
however, from the excellent performances of the en- 
gines of the Bellerophon, and of other engines turned 
out by Messrs. Penn, it is very probable that the 
power actually given out will be found on the trials. 
to be considerably over that just mentioned, the speed 
very likely reaching 70 revolutions per minute. 
Although, however, such a result as this is extremely 
probable, it is only just to the makers to say that they 
themselves have in no way held out any expectations 
that a speed of 65 revolutions per minute and an 
indicated power of 7200 horses will be to any extent 
exceeded. 

As in all Messrs. Penn’s later engines, except those 
of very small size, the cylinders and cylinder-covers are 
thoroughly steam-jacketed, and care is taken that the 
jackets are kept properly supplied with steam. The 
supply of steam to the jackets is perfectly independent 
of that to the ecylindérs, and from the lowest points of 
the jackets drain-pipes are led and connected to a pipe 
leading to the hot well. On this last-mentioned pipe 





is a cock which is kept constantly open, to such an 





extent that, in addition to discharging all the con- 
densed water from the jackets into the hot well, it 
allows a constant but very slight leakage of steam to 
take place. The fact of this leakage of steam taking 
place indicates that the jackets are 7 full of 
steam; and if it should cease, then it is merely neces- 
sary to open the cock to a greater extent to ensure the 
discharge of the water from the jackets. : 

The steam on its way from the boilers to the engines 
is led through a separator, in which by far the greater 
part of the water carried by the steam (owing to 
priming or condensation) is deposited, and from which 
it is blown off at intervals. This separator is arranged 
on a simple plan, which has long been adopted by 
Messrs. Penn. It consists merely of a kind of deep 
box, with the opposite sides of which the steam-pipe 
from the boiler and its continuation to the engine are 
connected. Across the box, between the inlet and 
outlet pipes, is carried an inclined plate extending 
from the top of the box to below the level of the 
steam-pipes, and all the steam passing through the 
separator has to dip under this plate. The effect of 
thus suddenly diverting the current of the steam is 
found to be that it is made to deposit the greater 
part of the water carried by it in the separator, from 
which, as we have said, it is periodically blown off. 

The distribution of the steam is effected by double- 
“ge slide-valves driven by ordinary link motion, and 

y separate expansion valves worked by separate 
eccentrics. The slide-valves are placed vertically at 
the sides of the cylinders, and they are fitted with 
square rings at the back for taking off the back 
an mes The gridiron expansion-valves work in a 
1orizontal position on faces cast on the top of the 
main valve-chests, and their stroke can be varied so 
that they shall cut off the steam at from one-third to 
pean the stroke. As it sometimes happens, when 
the engines are stopped, that a partial vacuum may 
form in the main valve-chest when the expansion valves 
are closed—in which cases it would be difficult to 
move the latter—means are provided for admitting 
steam, when necessary, direct to the main valve-chests 
without passing through the expansion valves. For 
this purpose the casing above each expansion valve is 
connected with the corresponding main valve-chest by 
a curved pipe furnished with a throttle valve, this valve 
being of course kept closed during the ordinary work- 
ing of the engines. 

In addition to the main slides, the cylinders are 
fiited with small auxiliary or starting slides, which 
can be readily worked by one man, and by their aid 
the engines can be kept slowly moving, when neces- 
sary, with the main links in mid-gear. These auxiliary 
slides each merely consist of a small ordinary  slide- 
valve placed ina valve-chest at the top of each cylinder, 
this valve covering ports communicating with the two 
ends of the cylinder and with the condenser in the ordi- 
nary way. These auxiliary slides, which have been long 
used by Messrs. Penn, enable engines of the very 
largest size to be handled with perfect facility, and they 
form an infinitely more simple and perfect arrange- 
ment than the complicated steam and hydraulic re- 
versing gears, which in some cases have been applied 
to effect the same purpose. 

Another detail which forms a special feature of 
Messrs. Penn’s engines is the arrangement of the 
cylinder relief-valves, In addition to the ordinary 
escape-valves fixed to each cylinder-cover, each end of 
each cylinder is provided with a relief-valve, arranged 
in a manner patented by Messrs. Penn. These valves 
are fitted to the passages leading from the ends of the 
cylinders to the auxiliary slide-valves, and they open 
into chambers connected by pipes with the separator. 
Each valve is an ordinary conical valve, pressed down 
on its seat by a light brass spring exerting a pressure 
of about 2 lb. per square inch of the area of the valve. 
As the valve-chambers are connected with the sepa- 
rator, however, there is at all times—unless the stop- 
valves on the boilers are shut—the full pressure of 
steam in the boilers exerted on the upper sides of the 
relief-valves, the gridiron stop-valve by which, as we 
should have before stated, the supply of steam can be 
instantly shut off from the engines, Solnee situated be- 
tween the latter and the separator. ‘The pressure per 
square inch on the top of these relief-valves is Ps 
that due to the pressure of the steam in the boiler 

lus, say, about 2 lb. ; and if the pressure in the cylinder 
ecomes greater than this amount owing to the pre- 
sence of water or to compression, the valves lift and 
relieve it, any water discharged by them flowing back 
into the separator, from which it is blown off, as 
already mentioned. It will be seen that the relief- 
valves arranged in this way are much more sensitive 
than those ordinarily fitted, as the latter have to be 
loaded to from 10 lb. to 12 1b. per square inch above 
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the maximum boiler pressure in order to ensure their 
being kept tight. In fact, in engines fitted with Messrs. 
Penn’s valves, the latter are, when the engines are run- 
ning with the links near mid-gear, frequently heard to 
lift at each stroke, gi that they are relieving the 
compression which the early closing of the slide-valves 
to the exhaust would otherwise cause to take place 
near the end of each stroke. Another advantage of 
Messrs. Penn’s valves is, that if, from any dirt getting 
on their seats, they do leak, they only leak steam, an 
not air, like ordinary relief-valves, and therefore do but 
comparatively little injury to the vacuum. Ordinary 
relief-valves are, as we have said, also provided, but 
are intended only to come into action on extraordinary 
occasions, and it would certainly be preferred by the 
makers that they should never come into action at all. 
They are provided with small supplementary valves 
which can be opened by the pressure of the foot on a 
lever conveniently placed on the main platform, and 
they are so fixed on the cylinder-covers that, when re- 
moved, they uncover an opening or manhole through 
which the condition of the pistons and cylinders can 
be inspected. 

We must now say a few words about the surface 
condensers. They are cylindrical in form, and each 
contains 7052 solid drawn copper tubes, } in. in dia- 
meter outside, and 7 ft. 6 in. long between tube-plates. 
The total number of tubes is thus 14,104, and the 
surface exposed by them amounts to 20,768 square 
feet. The tubes are fixed in the tube-plates with 
compressed wooden ferrules, these ferrules surround- 
ing the ends of the tubes, and being interposed be- 
tween the latter and the holes in the tube-plates. 
The steam is allowed to circulate amongst the tubes, 
and the condensing water is forced through them, 
being supplied by a pair of Appold’s centrifugal pumps, 
one to each condenser. These pumps are driven by 
an independent pair of engines, similar in design to 
those made for the “Sappho” (now re-named the 
* Eclipse”), and exhibited by Messrs. Penn at the 
Jate Paris Exhibition. ‘The centrifugal pumps are ar- 
ranged so that they can be made to draw from the 
bilge, and they are capable of delivering 120 tons of 
water per minute. The condensers are also fitted 
with injection pipes, and are arranged so that they 
may be used as ordinary injection condensers, if occa- 
sion should require it. 

It is in the constructive details of the condensers 
that some of the main points of difference between the 
engines of the Hercules and those of the Bellerophon 
occur. Inthe case of the latter engines the casing 
of each condenser consists of three parts, there being 
a central barrel and the top and bottom castings. The 
two tube-plates were secured between the flanges of 
the upper and lower castings and the corresponding 
flanges of the barrel. There was thus at the level of 
each tube-plate a double joint, and it was possible— 
although, considering the splendid workmanship turned 
out at Messrs. Penn’s factory, highly improbable— 
that air might leak in through two of the joints into 
the condenser. ‘To avoid this, each tube-plate is, in 
the case of the Hercules engines, jointed to an internal 
flange cast in the condenser-casing, and if these joints 
do leak, they can only leak water. Each condenser- 
casing is made in but two pieces, a base piece and an 
upper portion, and although the joint between the two 
parts comes above the lower tube-plate, and is thus an 
air joint, there is but very little danger of its leaking, 
as it is but a single joint very conveniently situated 
for facing and making. ‘The steam, we should men- 
tion, enters the condensers, and the condensing water 
is forced in at the bottom of the tubes, the currents of 
steam and water thus passing in opposite directions. 

The air-pumps, bilge and feed pups, are all arranged 
very much as in the Bellerophon, and are worked by 
rods direct from the pistons. The air-pumps are 
double-acting, and are fitted with india-rubber valves. 
In the case of the Bellerophon’s engines, the water 
was lifted into the air-pumps through the foot-valves ; 
but, in the engines for the Hercules, the lower tube- 
plates of the condensers have been kept above the 
level of the air-pumps, so that the water flows into the 
latter by gravity, hanging valves being employed. This 
is decidedly an improvement. ; 

Steam will be supplied to the engines L eight 
boilers placed in two boiler-rooms, four in each. Th 
boilers are to be placed in the wings of the ship, the 
stoke-hole being amidship, The boilers will be pro- 
vided with forty furnaces, each vers | a grate 8 ft. 
long by 2 ft. 10 in, broad, and the total area of grate 


surface will thus be 907 square feet, equal to about 
.75 square foot per nominal horse power, whatever 
that term may mean, or say about .125 square foot for 
each estimated actual horse power. The total heating 





surface amounts to about 23,100 square feet, equal to 
194 square feet per nominal or, say, 3.2 square feet 
per indicated horse power, as estimated. Ofthis total 
surface, 19,792 square feet are tube surface, the 
boilers containing altogether 3600 tubes, each 7 ft. 
long and 3 in. in diameter. The boilers are to be fitted 
with superheaters, these being placed in the upper 
part of the boilers, so as not to interfere in any way 
with the ventilation of the stoke-hole. Each of the 
eight superheaters will contain 140 tubes Sin. in 
diameter and 2 ft. 8 in. long, and the total amount of 
superheating surface will thus be 3908 square feet, 
equal to about 34 square feet per nominal or about 
.54 square foot per estimated indicated horse power. 

The engines will drive a two-bladed Griffiths screw 
23 ft. 6 in. in diameter. The screw is not fitted with 
lifting-gear, but the screw-shafting is provided with 
disconnecting and brake gear. Of the mechanical 
finish of the engines it is scarcely necessary to speak. 
The fact of their being made by Messrs. John Penn 
and Son is of itself the very best guarantee for the 
quality both of the workmanship and materials. In 
concluding our account of the engines of the Hercules, 
it will be interesting to mention the weights of a few of 
the principal parts. ‘The crank-shaft weighed in the 
rough 34 tons 16 ewt. ; the screw-shaft, 24 tons ; each 
cylinder, 32 tons 17 ewt.; and the screw-propeller, 
23 tons 10ewt. The total weight of the engines, 
hoilers, water, and spare gear will not exceed 
1090 tons, or less than 3 ewt. per estimated indi- 
cated horse power. 








TURRET SHIPS. 

Captain Sugzrarp Ossorn has fired another shot, 
in the shape of a letter to the Zimes, at the Controller’s 
department of the Admiralty, wherein, he states, the 
design of the turret ship Monarch, now building at 
Chatham, “was born of an attack of indigestion.” 
She is, he goes on to say, “neither hog, dog, nor 
* devil,” and “ her turrets might as well be mounted 
* upon the top of the First Lord’s old hat” as where 
they are, with 14ft. or 15 ft. of freeboard beneath 
them. This is good sailor lingo, and will be relished 
by thousands who, having no very definite notions of 
their own, further than that the Admiralty officials 
must he wrong in nearly everything, like to see them 
roasted with such fun as the gallant captain thus 
pokes at them. But gallant captains are not always 
(nor often) naval architects nor engineers, and how- 
ever they may incline to ridicule professional opinion, 
it must, if well founded, prevail in the end. Captain 
Osborn believes in the low freeboard of the monitor type 
of vessel, and he pitches his shot at the Monarch 
because she has four or five times as high a freeboard. 
We fully enjoy and laugh at his fun; but the richest 
fun is that which is tempered with the best reasons, 
and there are reasons which he altogether overlooks. 
We will not discuss the precise design of the Monarch, 
but we can, without going into the calculi, or into the 
metapliors of sailor’s rhetoric, show the respective ad- 
vantages of, and objections to, high and low freeboards, 
as given to fighting-ships. 

No man-of-war’s man need, of course, be told that 
considerations of mere comfort should not be allowed 
to interfere in any way with the fighting qualities of a 
war-vessel. But if, with a practically irresistible ar- 
mament and a practically invulnerable hull, the com- 
fort of the men caz at the same time be secured, so 
much the better. We have to remember that, al- 
though it is of the last importance that our ships of 
war should be the most perfect fighting-machines for 
their purpose in existence, they are but seldom actually 
engaged in fighting, and we must all hope that they 
will be as little engaged in fighting in the future. We 
may be building ships of war which, however formid- 
able and shot-proof, may never fire a gun in the whole 
course of their future existence, except at practice or 
as a salute ; and of those that may go into action—and 
blow the enemy out of the water, too—they may not 
fight for, in all, more than twenty-four hours out of, 
perhaps, as many years, during which they may be 
flying the flag. And yet during their twenty-three 
years and three hundred and sixty-four days of inac- 
tion, or in steaming at half-boiler power from station 


e|to station, these ships must be the homes each of 


hundreds of officers and men. Amphibious as the 
sailor is, he does like, after all, to live above water, 
and had much rather mess and hang his hammock 
*tween decks than in the hold. No engineering or 
ee architecture is ever likely to cure him of this 
iking. 

So we find that a war vessel must be more than a 
fighting-machine, although it must not be less, and 


must be oneof the very first order at that. Itis from 
this point that we can properly examine the question 
of freeboard. If the ship shows a high broadside out 
of water, she presents a corresponding mark to the 
enemy, who can hit a three-decker nine times out of 
ten, where he might not hit a bumboat once. And 
if we have two ships which have the same displace- 
ment, or, which sailors can understand better, which 
would, if placed in a huge pair of scales, weigh ex- 
actly alike, and if one of these ships is nearly all 
under water, and the other shows her whole length for 
a height of 15 ft. or 20 ft. out of water, and if both 
are to be covered with armour of the same weight or 
tonnage for each, it is plain enough that the ship 
which shows the least out of water can carry thicker 
plates than the other, which must have her iron spread 
over three, four, or five times the same exposed sur- 
face. So far the comparison is against high-sided 
armoured ships, because, with a given thickness of 
plates, they must carry the increased weight of armour 
corresponding to their greater exposed surface, and the 
weight of 5 in. iron on the sides of a ship 300 ft. long, 
and rising 20 ft. out of water, is more than 1200 tons; 
whereas with the same dead weight of iron the same 
ship, if cut down to a freeboard of 4ft., might be 
plated 2 ft. thick, dismissing, for the moment, the 
consideration of the plating below water, or rather 
supposing this to be the same in both ships. The 
ship with the low freeboard thus not only has less 
surface exposed to fire, but that surface may be, in 
the inverse proportion, covered with thicker plates, 
thus constituting a double advantage. This is a very 
great double advantage ; but it is the ozly double or 
single advautage which a low freeboard can give to an 
armour-plated war ship. 

But the monitors carry but two, four, or, at most, 
eight guns, and fire from but one, two, or four turrets 
along their length, each turret being but about 24 ft. 
in diameter. Now these turrets present almost the 
only mark for an enemy’s fire, and they must, there- 
fore, be very heavily plated if the gunners inside are 
not to be knocked out of time by pointed chilled shot. 
If, however, and just for the sake of supposing such a 
thing, a vast screen of coal-tarred canvas were to be 
stretched for the full length of the turret ship, and to 
a height, along each side, of 15 ft. or 20 ft., the enemy 
might be rather puzzled to know what part of the ship 
to fire at, and would probably pop his shot as often 
through the drapery of the fictitious forecastle and 
poop as against the more substantial turrets. 

ow we are where we can get a step further. Sup- 
pose, instead of such a canvas sham-broadside, our 
ship had an. iron skin, no thicker than that of a mer- 
chant steamer, but covering the same area, and let her 
still be a turret ship, or, at any rate, let her guns be 
protected by one, two, or four thoroughly armoured 
turrets, or “ boxes,” or “ central batteries,” or what- 
ever they might be called, and let her be protected, 
near the water-line, by as heavy armour as even Captain 
Ericsson or Mr. Bourne would propose for any monitor. 
And, even, to g° further, let the turrets be mounted, 
as Captain Osborn puts it, “on the top of the First 
‘* Lord’s old hat,” or, in other words, above the whole 
breadth and height of the iron skin just supposed. It 
needs no long-winded explanation to show that such a 
ship would present a large’ amount of out-of-water 
accomunodation for her officers and men when on a 
station, or when cruising, and that, so far, she would 
be more habitable, and probably more seaworthy, than 
a monitor. When the hour of action did arrive, let 
the officers and men go, according to their respective 
duties, into the turrets and below, and leave the 
more habitable portion of the ship to be fired at 
and through, as if its sides were no more than so 
much painted sail-cloth. Practically, this is how 
the Monarch is being built. She will be comfortably 
habitable for the ninety-nine hundredths of her pro- 
bable future existence; and when the tug of war 
does come she will, even if neither “hog, dog, nor 
devil,” prove a very ugly customer indeed for the 
enemy. He will probably expend three-fourths of his 
powder and shot upon her freeboard, to the damage 
of no one, while she is pounding back from her 
heavy rifled guns, which are so protected that they 
cannot be silenced. We recommend Captain Sherard 
Osborn, who is a gallant officer and a jolly sailor, 
to overhaul his reckoning before he again writes so 
confidently to the Zimes, opening fire upon a ques- 
tion which he does not understand quite so well as 
he should. 


A Brow at Trapss’ Ustons.—The South-Eastern Rail- 
way Company have given notice of an intended application 
to Parliament for powers to establish savings banks and other 











provident institutions for the benefit of their workmen. 
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THE “ CHALK FARM RAILS.” 


Tue steel rails put down, in May, 1862, in the 
station-yard of the London and North-Western Rail- 
way, at Chalk Farm, have become famous by their ex- 
traordinary durability and toughness. At one point 
where the goods traffic is almost incessant, sixteen 
“faces,” or eight entire rails, of wrought iron had 
been worn out between May, 1862, and August, 1865 ; 
whereas two Bessemer steel rails, laid in the same line, 
and sustaining the same traffic, had worn down, at 
the last named date, but } in. on one face only, never 
having been turned. One of these rails was then 
taken up and presented to Mr. Bessemer, at his re- 
quest, as a memorial of the extraordinary service it 
had withstood. It was naturally a most interesting 
ry to ascertain whether the steel of which this rail 
1ad been made had suffered any molecular dete- 
rioration under the passage of nearly one hun- 
dred millions of tons of traffic. To settle this 
point, the rail was cut in two, and a portion of it 
drawn into fine wire of excellent quality. The other 
half of the rail, 8 ft. in length, was tested at Mr. 
Kirkaldy’s Experimenting Works, the tests being 
made at the instance of Mr. Price Williams. It was 
tested along with six other steel rails by various 
makers, and all of which, with one other exception, 
were new. Nine iron rails were also tried, all of 
them, with one exception, new; and three rails, 
having iron stems and steel tops, were also tried. 

The results of these tests are given in Mr. Price 
Williams’s well-known paper as follows: 

The rails were subjected to a bending strain, in the 
direction of their depth, the strain being applied mid- 
way between 5 ft. bearings. As the rails were of diffe- 
rent sectional areas, the strains given in the following 
table are in pounds per square inch of the sectional 
area : 


























Sg 
Bas : 
, Aaa | § 
KIND OF RAIL. 341-3 Result. 
84s | 8 
€§ Ss =| 
aze| a 
STEEL. Ib. | in 
Crewe, 1866, new eee e-| 10,453 | 7} Broke. 
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The tests of these rails, taken at random, fully 
roved the great superiority of steel over iron. And 
it deserves special remark that the steel rail which had 
then withstood the heaviest traffic ever known upon a 
single rail was the toughest of all. After withstand- 
ing a load of more than 30 tons applied midway 
between 5 ft. bearings, and deflecting nearly 5 in., it 
canted, and could not be further tested, except it had 
been first heated and straightened. There was evi- 
dently no molecular deterioration or change of 
structure in the steel of this rail, nowithstandiug the 
unprecedented service which it had borne. 

Its fellow rail remained in service, as we have 
elsewhere described, till March last, or until nearly 
five years after it was first put down, when, having out- 
worn twenty-two faces of iron rails adjoining it, with- 
out having itself been turned, it was greatly bent side- 
ways, or in the direction of its least resistance, and 
broken into three pieces. This was done by a heavy 
cngine being thrown off the line in a collision exactly 
upon this rail. The fractures showed a fine and ex- 
cellent quality of steel, as perfect as that of the best 
new steels now made, 





THE ABYSSINIAN TELEGRAPH. 

ARRANGEMENTS have been made for organising a 
telezraphic service in connexion with the Abyssinian ex- 
pedition, by means of which it is hoped that both India 
and England will be kept informed of the progress of 
the expedition. The Egyptian lines either now extend, 
or are being rapidly completed, to Souakin, and it is 
intended that a line shall be constructed between that 
port and Mussowah, or whatever other point may be 
determined on for the debarkation of the troops. 
Flying lines will also be constructed to keep up com- 
munication between the army and the coast ; but, for 
field operations, it is intended that Captain Bolton’s 
soaale signalling apparatus shall be employed. 
Signalling with this apparatus can be carried on with 
great rapidity, the signals being long and short flashes 
corresponding with the Morse alphabet, the long 
flashes being about a second and a half in duration, 
the short flashes half a second. In the daytime the 
object is made to appear and disappear, but for short 
distances a hat, flag, or handkerchief are said to be 
sufficient. At night the signals are made by the 
exposure and obscuration of a single light, and for 
this purpose Captain Bolton has produced a portable 
apparatus which is effectual for distances up to 
twenty-five miles. The telegraphic service is under 
the direction of Captain Mallock, and his staff will 
comprise three superintendents, six assistant superin- 
tendents, fifteen line inspectors, and thirty efficient 
signallers. 

Besides the above, a camp post-oflice is to be estab- 
lished, to accompany the expeditionary field force, and 
it is believed that a special steamer will be employed 
on this service between Mussowah and Aden. Letters, 


papers, &c., for this force will require to be addressed‘ 


to “'The Field Force, Abyssinia.” 








AN IRONMASTER’S VIEW OF STEEL. 

In one sense, it is matter for regret that the large 
and growing demand for steel rails must necessarily 
cripple the rolled-iron trade. In the same way the 
general adoption of wrought iron, instead of cast iron, 
for railway bridges has deprived the ironfounders of 
many heavy contracts, although probably few, if any, 
of these gentleman would deny the immense superiority 
of malleable iron over cast. Indeed, at one time rails 
themselves were made of cast iron. 

The superiority of steel, as compared with wrought 
iron, has now been so fully proved, and is so widely 
admitted, that we fear the owners of rolling-mills must 
make up their minds to the inevitable consequences. 
If, however, they believe that they can still successfully 
dispute the superiority of steel, it is but natural and 
proper that they should do so; but we trust that but 
few will do so merely in support of their own trade, 
and with little or no reference to accumulated facts. 

The letter of our Pendleton correspondent, “J. B.,” 
is not an unnatural expression of the opinion of a mill- 
master, exclusively interested in iron as distinguished 
from steel, but it is in several respects incorrect, and 
in others unfair, although not, perhaps, intentionally 
so. Forgetting that about two millions of steel rails 
have now been made, he cites the case of one which 
broke in falling from a truck, while we know of 
several instances of iron rails doing the same thing ; 
he cites the case of another steel rail which broke be- 
tween the fish bolts, and of a steel connecting-rod 
which appears, by his own account, to have been 
broken by a false blow of the steam-hammer. 

To all this the answer is that the steel which broke, 
except, perhaps, that in the connecting-rod, was of 
bad quality, greatly inferior to that of which literally 
hundreds of thousands of tons have now been made. 
Railway companies ordering steel rails have only to 
stipulate that one of every fifty, to be taken at 
raudom, shall withstand the fall of a heavy weight 
from a considerable height, and they will find 
manufacturers perfectly willing to take their orders, 
and having no difficulty in meeting the test. As 
to toughness under twisting tests, steel rails ex- 
hibited in London in 1862, and still to be seen, 
have been twisted closer than any iron rail we 
ever saw, “ twisted like a corkscrew.” ‘The steel rail 
in the Queen-street tunnel, Glasgow, to which “J. B.” 
refers, had worn but din. under 11,000,000 tons of 
traffic, made up of 321 engines and 1600 vehicles 
every twenty-four hours, the rail being in a tunnel 
always damp, and on an incline on which the brakes 
had penerallp to be put on. At this rate it required 
rather less than a year to produce the wear mentioned ; 
but the wear has little or nothing to do with time in 
the abstract, but depends upon the traffic, or, to ex- 
press it better, the tonnage over it, and the engineer 


to the North British Railway considered the service 





of this rail so good as to specially communicate it, 
and unsolicited, to us for publication, No iron rail 
ever yet made has borne such a traffic with so little 
wear, 

As for steel-topped rails, they have been extensively 
tried upon the London and North-Western Railway, 
and we have ourselves seen scores of the steel heads 
which had strippéd or peeled off the iron. The testi- 
mony of all the officers connected with the permanent- 
way department of the company will be found to be 
unfavourable to the use of steel-topped rails. 

As for rails of the very best quality which iron- 
masters have been able to make, receiving 9/. a ton 
for them, they have been abundantly tested upon the 
Great Northern line, and found-to be, although good, 
altogether inferior in durability to steel. 

We are compelled to make every allowance for an 
ironmaster’s view of a threatened abandonment of his 
favourite material, to understand how, at this late day, 
he can raise a question as to the superiority of steel 
over iron rails, and after the leading engineers and 
railway managers have so fully made up their minds 
upon the whole question. 








THE GREAT INDIAN PENINSULA 
RAILWAY. 


As the result of an inspection of the works in 
progress on the south-eastern section of this line, up 
to the point where it will unite with the Madras line, 
an interesting report of their condition at the com- 
mencement of the present year has been sent into the 
Bombay Government by Captain White, the deputy 
consulting engineer for railways in that presidency. 
The publication of this report ky we believe, been 
somewhat unusually delayed, owing to correspondence 
which has been going on between the Government of 
Bombay and the authorities at Hyderabad on the 
subject of feeders to that part of the line which passes 
through the Nizam’s territories. A good idea can, 
however, be obtained from it of the present state of 
advancement of the works, while it affords positive in- 
formation as to the probable period of the completion 
of the line, which will afford direct railway communi- 
cation between Madras and Bombay. The report 
relates to the 159 miles of railway from Sholapore to 
Raichore, where the junction of the Bombay and 
Madras lines takes place; and Captain White is of 
opinion that, with the exception of the viaduct over 
the Kistna river, communication between Bombay and 
Raichore will be completed before the close of 1869; 
and he allows another year for the break at the Kistna 
to be closed. The earthwork on the contract em- 
bracing the 70 miles from Sholapoor to Koolburga 
was, when inspected by Captain White, in a very 
forward state, 95 per cent. of the embankments having 
been completed. Of the cuttings 12 per cent. ha 
been excavated. The contract period for opening this 
portion of the line for traffic is March 31, 1868; but 
owing to the backward state of the masonry works, 
which had been stopped pending the result of a 
demand made by the contractors for higher rates, the 
inspecting engineer saw little prospect of this time 
being kept, and names a year later as the probable 
period of the time being opened to Koolburga, On 
the last section of 88} miles, between Koolburga and 
Raichore, there are two heavy masonry works, the 
Kistna and Cangnee viaducts. The design for the 
Kistna viaduct consists of fourteen 142 ft. girders 
and fourteen 30 ft. land arches, seven on each bank. 
The clear span between the piers, which are 12 ft. 
thick, is 138 ft., and the rail level is 84 ft. above the 
bed of the river. Some modifications in the plan of 
this viaduct are proposed, so as to increase the water- 
way, and its construction, being a work of such 
magnitude, is likely to delay the perfect completion 
of the south-eastern branch of the Great Indian 
Peninsula Railway to Raichore some twelve months 
beyond the period at which it is estimated that the 
entire iine, with this exception, will be opened for 
traflic. ‘The design for the Cangnee viaduct consists 
of fourteen land arches of 30 ft. span, seven on each 
bank, and eleven 78 {t. girders, the clear span between 
the piers being 74 ft. From the foregoing it will be 
seen that, within the next three years, the line of 
direct railway communication between Madras and 
Bombay will, in all probability, be fully completed on 
the Bombay side, and the through communication 
will then be established between the two presidency 
towns. 








SreaM To THE River PLate.—Messrs. Tait have estab- 
lished a bi-monthly line of steamships between London and 
the River Plate, and their second vessel left Gravesend last 
week on her way out, 
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HILL RESERVOIRS. ; 

Iy a recent article on the subject of forests in India, 
and the effects which their clearance had on the water 
supply of the country, we alluded to the necessity 
which existed for the construction of hill reservoirs, 
in order to store up the rain-fall, and ate its 
flowing unchecked down the hill-sides, forming the 
water-shed of the several rivers, and thereby causing 
severe floods. This subject has already received some 
attention, and Sir Arthur Cotton urged tie necessity 
of forming reservoirs on the Neilgherries more than 
thirty years ago. Dr. Balfour has also written two 
valuable papers upon the subject. But nothing has 
yet been done, and we can, therefore, only glance 
over what has been proposed. And first as to the 
water-supply from the Nuggur and Baba Bodeen hills, 
which contain the sources of the Toongabuddra river. 
To this river the vast territory known as the Ceded 
Districts, as large as Ireland, and (if we except a few 
mangy babools) almost devoid of trees, looks for its 
future fertility. The Choardy, Toonga, Budra, and 
Huggry are the affluents which form the Toongabuddra, 
and, if the means of raising two crops is ever to be 
furnished to the lands within reach of the projected 
irrigation works in the Ceded Districts, large reser- 
voirs must be formed in the hills on the upper courses 
of these streams. The most favourable sites are pro- 
bably at the ancient tank of Mudduck Masoor, on the 
Choardy, at Mudala, on the Toonga, and at Luckawally, 
on the Budra. 

South of Nuggur, from Munjerabad to the Neil- 
gherries, the whole of the streams rising in the bill 
districts go to form the mighty Cauvery, a river on 
the waters of which depend the irrigation of a great 
part of Mysore, of that marvellously rich garden of 
Tanjore, and the projected conversion of the arid plains 
of Coimbatore into one sheet of cultivated land. 
Reservoirs have been proposed both in Coorg and 
Wynaad, and a very thorough examination of sites on 
the Bowany and Moyaar—the rivers that drain the 
Neilgherry and Koondah hills—was made in 1856 by 
Mr. Fraser, an engineer of the Madras Public Works 
Department. Detailed plans and estimates were then 
completed for a great reservoir on the Manal Kava. 
Another was proposed at a site about a mile below the 
— of the Moyaar and Bowany rivers, where a 
yund might be thrown across a valley. The two rivers 
drain a catchment basin of 1600 square miles, the 
greater part of which is on the Maliahers and Koon- 
dah hills. Another site for an artificial lake was sug- 
gested by Mr. Fraser, at a place called Palavur, on the 
Bowany river. llere a bund 852 yards long would 
form an artificial lake 45 miles round, with a capacity 
of 507,250,000 cubic yards of water; the whole area 
being now a wild and uninhabited jungle. Above 
Palavur, there are several other good places for form- 
ing reservoirs on the Bowany ; but on the Moyaar there 
are no favourable sites. though comparatively small 
basins might easily be formed. Finally, on the Neil- 
gherries, the streams flowing through Love Dale, and 
from Bishop’s Down and Marjanaad, unite in an ex- 
tensive flat, where a large reservoir might be formed. 
The bund would be placed across a narrow gorge at 
the lower end of the flat, and would form a lake 
capable of holding 70,000,000 cubic yards of water. 
In the Pulney hills Colonel Douglas Hamilton has 
pointed out the site of an extensive ancient lake, which 
might be converted into a great reservoir; and there 
is a project for turning the waters of the Perryaur, 
which now run to waste in the Cochin backwater, 
over the eastern side of the Travancore hills, and thus 
converting Madura and Ramnad into a garden rivalling 
Tanjore in fertility. The damning of the Perryaur 
will form a lake several miles in circumference. It 
may also be added that there is a very extensive tract 
of mountainous country extending from the Anamallays 
to near Courtallum, which is almost entirely unknown, 

From a careful investigation conducted by Captain 
Oakes, the engineer of the Tanjore division, it would 
appear that the clearance of forests hitherto made on 
the hills has not yet appreciably affected the irrigation 
in the delta of the Cauvery. Althougl. tlie floods have 
been higher from 1856 to 1865 than from 1846 to 
1855, on the Cauvery anicut, yet, owing to the dura- 
tion of the floods during the former years having far 
exceeded that of the floods of the latter, and owing 
also to the fact that the height of the water at the 
Cauvery anicut throughout the period from 1856 to 
1865 differed but little from that from 1846 to 1855, 
Captain Oakes concludes that the high floods of late 
years are attributable rather to a greater fall of rain 
than to the clearance of the catchment basin. It must 
be remembered, however, that the destruction of forests 
is very far from having reached its limit, that the 





rapid surface-draining caused by it already effects 
much mischief in the hill-districts, and that, as the 
felling proceeds, these consequences may eventually 
be felt even in the Cauvery delta. 

The construction of reservoirs in the hills is also 
a matter of great importance for purposes of irriga- 
tion. They will relieve the rivers of superfluous water 
when the floods are high, thus tending to prevent 
injury to the works, and furnish = for irrigation 
en the rivers are low. Every cubic foot of water 
which passes over an anicut into the sea, in time of 
floods, virtually represents so much food for the people 
recklessly wasted. The storage of water in reservoirs 
on the hills would prevent this waste, so that, while 
they are the obvious remedy for the evils caused by 
the destruction of forests, they are also essential to a 
thorough system of irrigation. 


AN IRONMASTER’S VIEW OF STEEL. 
To THe Eprtor oF ENGINEERING. 

Srr,—Will you allow me s for a few more words on 
the subject of wrought-iron rails versus steel rails? Iam the 
more desirous of this because your article on my former letter 
overlooks the main point I wished to enforce, which was 
the possibility of further improvement in the quality of iron 
rails, if proper inducement was offered for doing so. There is 
also in your article such a redundancy of assertion, and of 
such a sweeping character, as must fill the minds of all con- 
nected with the production of wrought iron with dread, if 
these assertions can be supported by facts; for, after all, I 
believe this is an age much given to look for facts, and 
that theories or assertions, whether from the press or the 
platform, or any other supposed authority in science, politics, 
or other matters, are fast becoming of no account, unless 
based on facts. When, therefore, you state that “steel rails 
never break,” that they are stronger, tougher, and, of course, 
safer than iron rails, the question naturally arises in the 
minds of these practical men, of whose opinions you don’t 
seem to form a very high estimate, are these assertions borne 
out by facts, or are they the sanguine thoughts of a rather 
enthusiastic and theoretical advocate, not thoroughly ac- 
quainted with all the facts connected with the material so 
persistently advocated ? 

As a practical man, I will give you one or two facts that I 
must say rather shake + confidence in the statements 
alluded to. In my last letter I referred to some steel 
rails broken in being unloaded from a truck. A few months 
ago, a friend of mine, walking along a line, a portion of 
which is laid with steel rails, not many hundred yards from 
where I write, observed a break across the head of a rail, 
about 9 in. from the rail end, and, on taking hold of it, found, 
to his astonishment, he could lift the piece entirely out from 
between the fish-plates; in fact, the rail had broken with a 
longitudinal fracture along the web, through the bolt-holes ; 
and, but for this timely discovery, the consequences might 
have been serious to life and property. Another fact : whilst 
visiting one of our new steel works this year, I stopped to 
examine a steel connecting-rod nearly finished, about 18 ft. 
long and 65in. diameter, intended for a beam-engine; the 
rod was resting on the anvil, under the steam-hammer, one 
end in the crane sling; the other end, or rather a portion of 
the rod, about 4ft. long, had just dropped on the floor, 
broken, I was told, by a false blow from the hammer. How 
many blows from a falling weight this would have stood will 
not require much calculation. 

These are facts that have recently come within my own 
knowledge. I have no doubt whetever but similar facts 
could be multiplied to a great extent, if inquiries were made 
at all places where this material has been much used. If 
you or any of your readers require it, I will furnish names, 
places, and dates of the occurrences I have named. That 
opinions respecting the uncertainty of Bessemer steel are 
held by parties competent to judge, and perfectly disin- 
terested in the matter, is also shown by the result of the ap- 
—— made to the Board of Trade, last year, to allow a 
ess sectional area in railway bridges made from steel plates 
than when made from wrought-iron plates. The decision not 
to allow this was, I have no doubt, come to after a careful 
examination and consideration of all the facts bearing on the 
uncertainty of the material. 

Such facts as I have herein named will show the danger of 
replacing iron rails with steel rails of any lighter section, 
and, therefore, no saving in weight can safely be calculated 
upon without dangerous risk to lite and property. No doubt 
some steel rails have stood the tests you name; but he would 
be a bold advocate who would assert such to be the general 
character of the Bessemer material; and I could furnish 
records of the tests good wrought-iron rails have been sub- 
jected to, which would bear favourable comparison even with 
the severe tests you name. 

As to toughness, the wrought-iron rails twisted like a cork- 
screw, and exhibited years ago, and the specimens any iron- 
master can show of wrought iron bent and twisted in all 
manner of shapes, will surely be sufficient answer to the claim 
you make for superior excellence for steel rails in this respect. 
In durability, I admit the superiority of steel rails over 
wrought-iron rails as now made ; but even in this respect I 
think you very much overrate Bessemer rails. The diagram 
of a steel rail which had been in use about twelve months, 
as given by a correspondent in ENGrngERING, October 11, 
1867, shows nearly an eighth of an inch wear in that 
time. If the wearing of this rail proceeds in the same 
ratio for the next four or five years, it will be quite 
apparent that the rail would then require to be 
renewed, I have no hesitation in saying that wrought- 
iron rails, of ordin make, can be seen that have 
been in use this length of time, and subject to as severe 
traffic as your correspondent names, with little or no more 





wear than this diagram indicates; and that for an extra 20s. 
per ton any experienced rail-maker could produce a rail that 
would wear as well. 


Asa general rule, there is no doubt bet whet steel will 


wear longer than iron, and for this reason the 
adoption of —_—e rails. Iam eee sates in Ger- 
many this system of rail-making is bei opted with good 
results, but the steel employed is hoy oe se steel, and 
this may account for the success which, I understand, has 
attended their efforts in the production of steel-to = rails, 
I did not recommend the use of steel in rail. eads to 
strengthen the rail, believing good wrought-iron rails to be, 
as I said before, sufficiently strong for all practical purposes. 
Your analogy, therefore, of a cast-iron beam with wrought- 
iron flanges, is rather beside the question. Unfortunately, 
railway Boosters have hitherto, as a general rule, pursued the 
policy of buying the cheapest rails they could get, and, in 
consequence, manufacturers have not been tempted to im- 
prove the quality of their rails, but to produce a cheap 
article. 

If some of our principal railway companies could be in- 
duced to follow in the footsteps of the coal proprietors of 
Lancashire (who have offered a premium for the best coal- 
cutting machine), and offer a premium for the best wrought- 
iron rail that can be produced, allowing a mile or two on some 
of the principal lines (where all can —- to an equal 
amount of traffic) to be laid with rails from different makers, 
I have no doubt but our iron manufacturers have sufficient 
public spirit to enter into such a competition, supply the 
rails for trial, and leave the verdict, after two or three years’ 
wear, to the decision of an impartial tribunal. 

Yours truly, at 


Pendleton, Manchester. 








A Remirrance.—The want of an international money- 
order system is often felt by considerable numbers of persons- 
In the case of the late Paris Exhibition it was an absolute 
necessity, and, managed as it was by the British executive, 
was of incalculable service to thousands. We this week re- 
ceived a small remittance from Vienna, consisting of a gold 
five-frane piece, a French silver piece of fifty centimes, an 
Italian silver piece of twenty centissimi, a twopenny British 
postage-stamp, and an ein gulden note, worth about eighteen 
pence, all enclosed in a registered letter ! 

Lasuan Coat.—The Labuan Coal Company, whose mines, 
in that distant colony, are now capable of raising 250 tons of 
excellent steam coal daily, and which is priced there at 20s. 
a ton, is in danger of being broken up in consequence of legal 
difficulties with the colonial Government. 

Fata Borter Exptoston.—A boiler exploded yester- 
day week at Messrs. Illingworth’s works at Bradford, and 
two men were killed. 

Tue Dovsie-suirt System IN CoaL Minine.—Mr. 
John Nixon, one of the largest coal-owners in Wales, has 
written a letter to the press, ably and earnestly urging the 
adoption of the double-shift system of mining in all fiery 
collieries in Wales, instead of the single-shift system uni- 
versally practised there. The arguments are too numerous 
and lengthy, for our columns, but we may observe that Mr. 
Nixon strongly recommends an amendment to the Mines 
Inspection Bill, enforcing the system of double shifts uni- 
versally practised in Northumberland and Durham. 

Tue Wivern’s Gun.—The gun, of which the breech was 
lately blown out in one of the turrets of the Wivern, was a 
10in. smooth-bore, weighing 124 tons. The gun was being 
fired with round shot and 30 Ib. charges. Happily, no one in 
the turret was injured. 

AMALGAMATION.—Parliamentary notices have been given 
of an intended application for either the amalgamation of the 
South-Eastern and Brighton Companies or their union under 
a joint management, with power also to work the London, 
Chatham, and Dover Railway. Notice has been given also 
with reference to the withdrawal of the Edinburgh and Glas- 
gow from the North British amalgamation. 

Tue Queen’s Train Stoppep.—Her Majesty was de- 
tained in her special railway train to Windsor, on Saturday 
last, for upwards of half an hour, in consequence of the 
breaking, as is reported, of one of the valves of the engine. 

Mapras IRRIGATION AND CanaL Company.—The report 
of the directors of this company states that the whole line of 
main canal from Soonkasala to Cuddapah, 190 miles in length, 
was now in hand, and although they could not add that much 
progress had been made since the general meeting in May last 
they were satisfied that as much as possible, under the cireum- 
stances, had been done by their staff. Water had not been per- 
mitted to pass the 22nd mile from Soonkasala, in order that all 
due precaution might be taken to render the banks below that 
point perfectly sound and safe. Much satisfaction had been 
expressed by the chief engineer at the mannar in which this 
division up to the 43rd mile had been dealt with by the 
two executive engineers in charge. On the Nellore division, 
from Cuddapah to the sea, comprising about 80 miles of main 
canal, the whole of the surveys and plans had been completed. 
As to the upper and lower Bellary sections from Wallavapoor 
to Kurnool, about 180 miles in length of main canal, the 
final decision of the Madras Government had not yet been 
received, but might be soon expected. d 

Testing Iron sy Execrricity.—The series of experi- 
ments undertaken by Mr. Saxby at Chatham Dock. for 
testing the quality and description of the iron in the 9-in. 
and other armour-plates, as well as the various qualities 
of iron in general use at the establishment, by means of 
electro-magnetism, have now terminated, and a full report 
of the results will be prepared for the information of the 
Admiralty. 

PassENGERS AND GuarDs.—On a line where the commu- 
nication has been in use in certain trains for about eighteen 
months, the apparatus has only been put in operation on four 
occasions. Three were perfectly legitimate uses of the —_ 
ratus, and only the fourth was culpable, that of a trave 
who wished to satisfy himself “ whether it would act.” 
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FENBY’S HYDRAULIC VALVE. 


CONSTRUCTED BY MESSRS. J. B. FENBY AND CO., ENGINEERS, BIRMINGHAM. 


In the course of our article on “Shipbuilding Yards,” 
which appeared in this journal a few weeks ago (vide page 
361 of the present volume), we pointed out the advantages 
which would result from an extended use of hydraulic power 
in shipbuilding establishments and works of a similar 


character. In an establishment having a number of punch- 
ing and shearing machines, and other tools in which a reci- 
procating motion is required, scattered over a large area, the 
provision of a system of pipes supplied with water under a 
high pressure would enable the power to be distributed from 
an engine occupying a central position, with far less loss 
of effect than is occasioned by the employment of shaft- 
ing in the ordinary way. In some few works, indeed, 
hydraulic power is even now extensively employed, as, for 
instance, in the fine steel works of Messrs. Vickers, Sons, and 
Company, at Sheffield, described by us a few weeks ago, and 
Messrs. Tangye’s, of Birmingham ; but its advantages are as 
yet far from being sufficiently appreciated, and shipbuilding 
firms have, we believe, almost altogether ignored them. 

One of the great —- that 1 
the application of hydraulic power to punching, shearing, 
rivetting, and similar operations, is, that there has hitherto 
been a difficulty in giving a sufficiently rapid action to the 
various machines. In the case of a punching-machine 
worked by hydraulic power, the water has to be ac mitted to 
and released from the hydraulic cylinder at each stroke of 
the punch, and to effect this two valves, each actuated 
separately, have so far been generally employed. These 
valves have also been usually made of the ordinary screw 
pattern, and they could not therefore be worked with any 
great degree of rapidity. 

To avoid this inconvenience Mr. J. Beverley Fenby, of 
Birmingham, has recently designed and patented the in- 
genious hydraulic slide-valve of which we annex an illustra- 
tion, our engraving representing the valve in longitudinal 
section. The construction of this valve, which is exceedingly 
simple, is as follows: The cylinder or casing, A, of the valve 
is bored out to different diameters at various parts of its 
length, as shown in the engraving, and it is fitted with a ram 
or piston, B, also of varying diameter. On the cylinder, A, 
are the screwed lugs, CC, having holes, d, communicating 
with the chamber, e. To one of these, lugs, C, the pipe from 
an accumulator or other reservoir of pressure is coupled, 
whilst the other lug is either stopped off or coupled to the 
next valve if a series of presses be used. 

A lug, D, on the under side of the valve, having a hole, g, 
forming a communication between the chamber, f, of the 
valve and the cylinder of the press, serves to connect the 
hydraulic press alternately with the feed and exhaust 
chambers of the valve, h being the exhaust-chamber commu- 
nicating with the pump-tank by the exhaust-pipe coupled at 
i. The ram, B, is carried ou‘ through the cupped leather, k, 
and connected to any suitable means for moving it either by 
hand or power. 

The collar, m, on the ram, B, serves to limit the stroke of 
the ram as required. The central chamber, f, is separated 
from all communication with the exhaust-chamber, h, by the 
cupped leather, », when the ram is drawn outwards, so as to 
bring its full diameter at B? to fit the said collar. The 
cupped leather, 0, carried by the ram, which is made in two 

for the insertion of the said leather, makes or breaks 
joint according as it is moved into the chamber, e, or 
chamber, f. 

If the cupped leather, 0, is exactly at the juncture of the 
chambers, e and f, the part, B?, of the son will simultaneously 
close the passage from f to h, and the presses will neither 
advance nor recede, the valve being neutral. The ram may 
be drawn completely out of the cylinder, and new leathers in- 
serted without ieoahing any of the Pipe-joints. The valve is 
necessarily, from its arrangement, perfectly balanced, and its 


as been urged against | 
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construction renders it impossible to open both feed and ex- 
haust simultaneously, as is now sometimes done with the 
ordinary valves, occasioning a loss of water, and consequently 
waste of power. This valve, with accumulator power, enables 
a hydraulic press to be worked with extreme rapidity, for 
punching, shearing, forging, and all similar uses. Messrs. J. 
B. Fenby and Co. have had one of these valves at work at 
their works at Birmingham for three months, fitted to a 
double-acting press, which has been found capable of making 
fifty strokes of 3in. per minute. 

In fact, the limit of speed lay in the impossibility of re- 
ciprocating the valve more rapidly with the hand lever used ; 
but it is evident the valve may be moved in any other way 
preferred for each case that arises. In the yalve above 
mentioned, the one set of cupped leathers lasted for the three 
months’ work, and were renewed on the 14th instant through 
the collar at o being destroyed by a small piece of brass turn- 
ing, which, apparently having been borne along the feed- 
pipe, cut the leather in passing it. 

The advantages possessed by the yalve we have described 
will be readily understood by all who have had any ex- 
perience in the working of hydraulic machinery, and we have 
no doubt that it will soon be extensively applied to hydraulic 
punching and shearing machines, cogging-machines, and other 
tools of a similar character. For hydraulic forging presses also 
it is particularly applicable. We may add that the valves 
are tested by the makers to a working pressure of 5600 Ib. per 
square inch, and that at this high pressure the cupped 
leathers are found to stand well. 








Tue Sanpwicnu Istanps.—A monthly steam navigation 
service has been inaugurated between Honolulu and San 
Francisco. The Government and people of the Sandwich 
Islands appear to be steadily increasing in importance. 

SuHEFFIELD.—The demand for railway matériel has slightly 
improved at Sheffield. In other respects, local industry 1s 
far from active, and most of the trades’ unions have more than 
the average number of men “on the box.” 

BarcELoNA.—Extensive works continue to be prosecuted 
with a view to the improvement of the port of Barce- 
lona, which is the most considerable Spanish harbour on the 
Mediterranean. The depth of water is to be increased to 
about 33 ft.; two piers are to be carried out from east to 
west, so as to enclose a space of 286 acres; and ships of the 
heaviest tonnage, even war-frigates, will be able to enter. 
The cost of the works on hand is estimated at 450,000/. 

ACCIDENTS IN THE STREETS.—No less than seven persons 
were killed in the last week of the Registrar General’s return 
by being run over or against by horses or vehicles in the 
streets of the metropolis; 153 deaths have been caused in 
this way in the metropolis in the first forty-six weeks of the 
present year. 

THE LATE Proressor McGavutey.—A committee of in- 
fluential gentlemen, with Sir David Brewster as their chair- 
man, is in course of formation, with the purpose of raising a 
fund in aid of the widow and family of the late Professor 
McGauley, who died very suddenly a few days ago. His 
labours in literature and science were varied and important, 
and those who knew him will be desirous of testifying their 
— for his memory by contributing in aid of his widow 
and children. The office of the committee is at that of the 
Inventors’ Institute, 21, Cockspur-street, Charing-cross; and 
the honorary secretaries are Messrs. John Imray and F. H. 


joyle. 

N Ew Matt Contract.—A Government contract with the 
P. and O. Company has been concluded, and is to come into 
operation in February next, which provides for a weekly mail 
between Suez and Bombay, as was maintained during a recent 
brief experiment, and all the mails are to be dispatched on 
fixed days of the week, instead of fixed dates of the month. 


patents, and all other property whatsoever, 





THE INSTITUTION OF CIVIL ENGINEERS. 
Ar the second ordinary general meeting, session 1867-68, 
on Tuesday, the 19th inst., Mr. John Fowler, President, in 
the chair, a report was brought up from the council, stating 
that, under the provisions of Section IV. of the Bye Laws, 
the following candidates had been admitted as Students of 


the Instution : 
Name of Candidate. Recommended by 
James Abernethy. 


James my 6 = 

Francis Henry Ashurst ... P. P. Brereton. 
Edward William Baylis ... H. P. Stephenson. 
J. W. Bazalgette. 


Edward Bazalgette ine 
Nathaniel St. Bernard Beardmore... Nathaniel Beardmore. 
J. W. Bazalgette. 


Henry Percy Boulnois ... 
Edwin Lane Campbell H. P. Stephenson. 
David Alexander Carr... «. W. H. Barlow. 

Frank Cheesman ~~ +. James Easton. 


John Charles Coode ses John Coode. 
Charles Edward Cowper ... Joseph Beattie. 
John Harcombe Cox oes W. B. Lewis. 


John Hawkshaw. 
Edward Woods. 
John Brown. 
Thomas Fenwick. 
James Abernethy. 
W. H. Barlow. 
John Brown. 

H. P. Stephenson. 
James Easton. 
James Easton. 
William Cudworth. 
Charles Douglas Fox. 
Sir Charles Fox. 
W. H. Barlow. 
Joshua Field. 

J. M‘N. Harkness. 
J. M‘N. Harkness. 
G. W. Hemans. 
William Cudworth. 
W. H. Barlow. 

W. Shelford. 
Thomas A. Walker. 
John Hawkshaw. 
Charles Douglas Fox. 
W. Shelford. 
William Clarke. 
James Easton. 
James Easton. 


James Murray Dobson 

Edwin Noel Eddowes nie 
John Breedon Everard ... eee 
Charles Richard Fenwick ous 
Charles Flood ... ete «oo 
Walter Foster ... sad 

Thomas Robert Gainsford 

John Baron Hyde Gandy 

Herbert Thomas Hare 

Owen Jones soe seo 

William Hubert Kinch . 
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THE SOCIETY OF ARTS. 

Tux following arrangements have been made for the meetings 
previous to Christmas: 

November 20.—Opening address by Wm. Hawes, Esq., F.G.S., 
Chairman of the Council. 

November 27.—“ On the Diplomatic and other Conferences 
held recently in Paris with reference to International Coinage. 
Weights, and Measures.” By Leone Levi, Esq., Professor o 
Commercial Law in King’s College, London. 

December 4.—* Ou the Relation between Health and Wages.” 
By J. H. Stallard, Esq., M.D. 

December 11.—‘‘On Industrial and Scientific Education ; 
with Notes on the Systems pursued, and the Works produced, 
in Continental Schools, as exemplified in the Paris Exhibition, 
and Suggestions for the Establishment of ‘Trade Schools in Kn- 
gland.” By Ellis A. Davidson, Esq. 

December 18.—“ On the Principles that Govern the Future 
Development of the Marine Boiler, Engine, and Screw Propeller.” 
By N. P. Burgh, Esq., C.E. 

The chair will be taken at eight o'clock. 





Tue Post Orricr anv tur TeLEGRAPHs.—The project of 
placing the telegraphs throughout Great Britain and Ireland 
under the management of the Post Office Department has 
been under the consideration of Ministers of different Go- 
vernments for the last. three years, and now a Bill has been 
drawn up, which will be introduced into Parliament with all 
convenient speed, for the purpose of accomplishing this much 
needed reform in our agencies of telegraphic communication. 
The measure, which will, we understand, be first brought in 
as a private Bill, enables the Postmaster-General, with the 
consent and approbation of the Lords Commissioners of Her 
Majest. ’s Treasury, or any two of them, to purchase and ac- 
quire the whole, or such part or parts as he may think fit, of 
the electric and other telegraphs, wires, posts, pipes, tubes 
and other works, instruments, and materials, lan 8, stations, 
oftices, tenements, hereditaments, and buildings, Parliamen- 
tary, prescriptive, and other rights, powers, privileges, and 

( of all or any of 
the companies, corporations, or persons engaged in transmit- 
ting, or authorised to transmit, messages for money or other 
consideration, by means of electric or other telegraphs or 
mechanical agencies, between any places in the United King- 
dom of Great Britain and Ireland, and to enable such com- 
panies, corporations, or persons, or any or either of them, to 
sell, convey, or dispose of the same accordingly. It also pro- 
vides for vesting the same when so purchased in Her Majesty’s 
Postmaster-General and his rs, and bles him and 
them, after the passing of the intended Act, to exercise all the 
rights, powers, and privileges which, before such transfer, 
had or might have been enjoyed and exercised by the said 
companies, corporations, or persons, or ary of them, and to 
levy tolls, rents, rates, duties, and charges, and to create ex- 
emptions from the payments of tolls, rents, duties, and charges, 
The Bill further makes provision for the winding up of com- 
panies, &., which may sell their property, rights, and charters 
to the Government, and also, for the repeal or alteration of 
existing Acts and charters, and the varying and extinguish. 
ing such rights, powers, and privileges as interfere with the 
action ‘of the intended Act. 
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ON RECENT MARINE, HYDRAULIC, AND 
SANITARY ENGINEERING IN SCOTLAND. 


Tux following address was delivered before the Scottish 
Society of Arts, by Mr. George Robertson, M. Inst. C.E., on 
the occasion of their meeting on the 18th iust. : 

I propose this evening, as my contribution to the presidential 
addresses delivered from this chair, to give the society some 
idea of what has recently been done in Scotland by civil engi- 
neers in the way of marine, hydraulic, and sanitary engineering. 
To do this with any degree of accuracy, I have had to draw 
largely on the courtesy of my professional brethren; and I beg 
to return them my best thanks for the information they bave 
given me. The ground is to a great extent untrodden by any 
of your former presidents ; and I hope the short notices 1 have 
to give of recent works, or works in progress, may not be un- 
acceptable to a society which has on its rolls upwards of fifty 
members of my own profession. 

‘To commence with the sea, and with our immediate neigh- 
bourhood. 

The east breakwater, which was lately completed at Granton, 
has a total length of 3170 ft. The outer portion, about 1000 ft. 
in length, was made first, the materials for it having been 
taken over a temporary bridge which crossed the harbour 
mouth. The remainder was commenced from the shore end, 
and joined on to the outlying portion. This breakwater shelters 
53 acres from the north-east wind, making the total area of the 
harbour 130 acres. A timber wharf, 800 ft. in length, has been 
erected on the west side of the harbour, in immediate connexion 
with the Caledonian Railway, and fitted up with: two 20 ton 
cranes for shipping coal, and other cranes for general purpeses, 
all worked by steam. Since the year 1835 the Duke of Buc- 
cleuch has expended an aggregate little short of half a million 
on this munificent private undertaking. 

On the opposite side of the ferry, the North British Railway 
Company have increased the accommodation for their goods 
traffic by throwing out a pier to the east of the first one, with a 
= slip for their wagons to be drawn up from the ferry- 

t. 


The same company are also making a harbour at South 
Queensferry, consisting of a basin 40 acres in extent, connected 
with 60 acres of ground for trade purposes. There are to be 
two piers, one for the passenger traffic across the Queensferry, 
and the other for the coal and goods traffic. These piers are 
about 400° yards long, and they are laid out so as to allow 
engines and trains from the Queensferry branch to approach all 
parts of them; the object being to enable large vessels to take 
in a cargo of coal in twenty-fcur hours. The depth along the 
= pier is to be about 12 ft. at low water of spring tides. 

he quay walls of the piers are designed to give a clear berth, 
fitted with a steam crane to each vessel, so that it could take 
advantage of the great depth of water at that part of the Forth, 
and arrive and depart at any time of the tide. 

I have on several occasions described to the society the various 
works which have been constructed of late years at Leith by the 
Commissioners for the Harbour and Docks, and will only, 
therefore, say that the works connected with the present exten- 
sion of the docks are far advanced, and are being carried out 
very much in accordance with the original plan. ‘The trade and 
prosperity of the port of Leith has increased greatly. The dock 
revenue has risen, since the opening of the Victoria Dock, with 
6 ft. more water than the old docks, from about 30,0002 to up- 
wards of 54,0002. per annum. The new dock is to be fitted up 
with Sir William Armstrong’s hydraulic machinery for o ning 
the dock gates and lifting the shettles of the filling culverts. 
The cranes and capstans round the dock will also be worked by 
water power. The pressure of the water is obtained, and —_ 
up, by means of steain power applied to pumps, which force the 
water, at a pressure of as much as 700 lb. per square inch, 
through the pipes which convey it to the point of application. 
The sg pees J of this system over steam power applied directly 
lies in the concentration of the steam power into one or more 
engines erected in places out of the way of shipping or ware- 
houses, and consequently not likely to expose them to the risk 
of fire, and in the greater care with which it is managed. The 
value and economy of the principle consist in a large saving of 
manual labour, and in the rapidity with which work can be 
executed. 

The system of hydraulic machinery round a dock has, not 
inaptly, been compared to the circulation of the blood ; in which 
the steam-engine represents the heart, the throbbings of which 
send life and energy through the arteries to the most distant ex- 
tremity of the body. At Leith the simile will be further carried 
out, as fresh water there is precious, a return series of pipes, or 
veins, will bring back the water which has done its work to the 
heart, to be again circulated through the system. Most of the 
docks on the Thames, Mersey, Tyne, Wear, and Humber, in 
England, as well as the Welsh docks, and other places, have 
this hydraulic machinery; but Leith will be the first port in 
Scotland to make use of water power as a system. 

Several large examples of Morton’s patent slips for repairing 
vessels have lately been constructed at Leith, one for Alexandria 
being for vessels of 3000 tons. Since the invention of this 
useful substitute for a dry dock, fifty-six slips have been made 
at Leith for this country, and seventeen for foreign ports ; equal 
to the repair of vessels of 37,750 aggregate tonnage. To avoid 
the necessity of enormous wheels for the gearing of the purchase 
in large slips, Miller’s hydraulic purchase has been substituted 
for toothed gearing. 

The harbour in process of construction at Anstruther is meant 
as a companion to the recently formed one at Dunbar on the 
opposite shore, both being intended chiefly as places of refuge 
for the boats engaged in the herring fishing about the entrance 
to the Forth. The eastern pier, which has to resist the full 
force of the sea, is to be about 1200 ft. in length, extending 
from the top of the beach into a depth of 9} ft. at low water. 
It is being constructed as a quay, with a protecting parapet 
17 ft. above high water. The faces of the walls are formed of 
free stone ashlar set on edge. The construction differs from 
that at Wick harbour chiefly in the character of the building 
above low water, which is all set in Roman cement. This 
permits of small material being used for backing, as the whole 





becomes a monolithic mass in a few hours after it has been 
built. 

At Dundee the Harbour Trustees have lately increased the 
wet-dock accommodation: The Camperdown Dock has now an 
area of 8} acres, with 23 ft. 6 in. on the cill at high water, and 
7 ft. at low water, of ordinary spring tides. The width of the 
entrance is 60 ft., and it is closed by an ingenious floating cais- 
son gate, larger than, but similar in principle to, the one made 
by Mr. Ower, for the New Dock at Alloa. It is simply an iron 
box 62) ft. long, 30 ft. high, and 11 ft. wide, turning on a hinge 
at one corner when floated a few inches by running off some of 
the water inside it. Two men on each side work it with the 
greatest ease. The Victoria Dock has been deepened to the 
same depth as King William Dock, with which it may eventually 
be connected, should the entrance locks of that dock and of Earl 
Grey Dock ever be converted intodry docks. A low-water land- 
ing pier has been proposed at the entrance to the Camperdown 
Dock, and a new line of sea wall extending from the Stannergate 
on the east to the Magdalen point on the west of the harbour. 
This will not only lead to the reclamation of 225 acres of valu- 
eble flat ground, which Dundee much wants, but is intended to 
improve the depth of water at the dock and harbour entrances. 
These, as wel] as the Tay ferries, have to contend with sand- 
banks coming down the river, which are a constant source of 
annoyance and expense. 

The British Fishery Society are engaged in constructing an 
important harbour in the Bay of Wick, noted for its extensive 
fisheries of 1000 boats, and also for its stormy seas. The pier 
will extend about 1500 ft. into the bay, and will shelter an area 
of 20 acres. The seas here have proved so heavy, that it has 
been found necessary to substitute greenheart timber, instead of 
pine, for the staging from which the work is built. The road- 
way of the quay is 30 ft. in width, and is protected by a parapet 
on the seaward side, rising 21 ft. above high water. The outer 
walls are founded on the natural bottom, which consists of large 
boulders, until they reach a depth of 27 ft. under low water of 
spring tides. Beyond this the walls are founded on a mound of 
rubble at a depth of about 18 ft. under low water. The walls 
are, on the sea face from 10 to 12 ft. and on the inner face about 
8 ft., in thicknoss. The interior between the outer walls is filled 
with large blocks. 

I have not time to notice several smaller harbours and piers 
lately constructed on the north and west coast, but must — 
at once to the Clyde. The finest pier probably of its kind on 
this river is the one lately completed at Wemyss Bay. It is 
ee of greenheart timber, and is 500 ft. long and 56 ft. 

road, 

The new Albert Harbour at Greenock consists of 11 acres of 
water area, with about a mile of quayage, including 1800 ft. of 
river quay. The depth is 25 ft. at high water, and 15 ft. at low 
water, of springs. ‘The sea piers, with perpendicular walls, stone 
faced, were constructed in the water without the use of coffer- 
dams, by a successful combination of iron piles and granite slabs 
for facing, and concrete for backing, up to the level of low water. 
Above this they were built, in the ordinary way, of masonry. 

Advantage was taken of the excavation for this basin to form 
a magnificent esplanade, upwards of a mile in length and 100 ft. 
wide, to the west of Greenock; the river face being formed by 
a stone sea wall built to the low-water line. The steamboat 
quay at present in use, well known for its nasty and inconvenient 
approach, is to be shifted to the west end of the Albert Harbour. 
Both the Caledonian and Greenock and Ayrshire Railways have 
got powers to extend their lines and build stations on the new 
quay. The quay will be constructed of greenheart, concrete, 
and stone, and is to be ready for the opening of the Greenock 
and Ayrshire Railway next June. 

At Port Glasgow it is intended to make a wet dock of the 
present tidal harbour. The port has recently been put in direct 
communication with the Caledonian Railway, and a swing 
bridge has been thrown across the entrance of the harbour to 
carry the rails down to the quay. 

The Windmill Croft or Kingsdon tidal basin at Glasgow is 
5pacres in extent, with a depth of 24ft. at high water of 
springs. The entrance walls are of masonry upon timber bear- 
ing piles and concrete. The entrance is 60 ft. wide on the 
square, and is spanned by a lattice-girder bridge, swung by 
hand power, or by hydraulic machinery worked by the pressure 
of the town water-pipes. The wharves round the basin are of 
timber, and were completely finished before the greater part of 
the excavation was done. The water was then admitted, and 
the dredger set to work to take out 14ft. in depth over the 
whole area. An expeditious system of pile-driving has been 
successfully tried in this work. The piles were driven in 
bunches of five at once, between guide piles at regular intervals. 
Three fir piles were placed between two elm piles, the whole 
resting on one shoe of cast iron, with wrought-iron straps. The 
five piles were fastened together with wovden dowels and iron 
dogs, and hooped with one ring over all. The timber panel was 
then driven by a broadram worked by steam power ; and so suc- 
cessful was the system, that a bunch of five piles, each 35 ft. 
long, has been driven in three hours. The cost of the Windmill 
Croft basin, including dredging, swing-bridge, paving, sheds, 
&c., will amount to about 115,000/. Half a mile has thus been 
— to the quays at Glasgow, making a total quayage of three 
miles, 

The bridge now been constructed over the Clyde by the Union 
Railway is on the lattice-girder principle, of five water spans, 
each 70 ft. in the clear, and two land spans of 65 ft.each. The 
girders rest on granite columns carried upon cast-iron cylinders 
8 ft. 4in. in diameter, sunk to a depth of nearly 80 ft. through 
the sand to the solid rock and clay which form the bed of the 
river. The Milroy excavator, by means of which the cylinders 
were sunk, has been perfectly successful. It consists of a bunch 
of eight spades, hinged to the outside of an octagonal frame 
5 ft. in diameter, the bottom of which they form when closed. 
The spades hang down, when the apparatus is lowered, as far 
as it will go, by tackle attached to the outside of the frame. 
Itis pulled up again by tackle at the centre, which raises each 
spade from the vertical to the horizontal position, enclosing by 
their junction a quantity of sand. In order to insure the ex- 
cavator being both kept and forced down, while the spades are 
being lifted to the horizontal position, two holding-down chains 


are fixed to opposite sides of the frame, and pass under pulleys ! jin, 





held down at the bottom of the cylinder by long vertical timber 
spars. During the time I watched the excavator, the frame 
never failed to come up perfectly full of sand; and I was told 
that as much as 14 ft. in depth has been taken out in three 
hours, the average being about 4ft. per hour. ‘Three hours per 
diem was the usual time taken up in sinking the cylinders, the 
remainder of the day being employed in caulking, bolting to- 
gether, and weighting them; but on one exceptional occasion a 
cylinder was sunk as much as 25 ft. in one day, the total time 
occupied in sinking being 63 hours—in other work 3} hours, 
The number of men employed being twelve, including the fore- 
mani The cylinders are afterwards filled with concrete and 
brickwork. 

The upper of the three stone bridges spanning the Clyde at 
Glasgow is to be removed in consequence of the improvements 
of the river, and replaced by a handsome structure of iron and 
stone, in three spans of 120 ft. each. 

The state of the river from the sewage pollution is now so bad 
that the authorities will shortly be compelled to take some 
active steps for its purification. 

The Clyde is a remarkable example of how the improvement 
of # pert affects its revenue. ‘Though it does not by any means 
follow that deep water in a harbour will of itself alone create 
trade, or divert traffic from neighbouring places, already centres 
of business, yet it is nevertheless pretty certain, that when 
trade-has once fixed itself to one place, increased depth of water 
and. increased revenue are closely connected. ‘Thus, in the 
Clyde in. 1800, when the depth of water at Glasgow was only 
3 ft. at high water, the revenue was only 3320/. In 1825, when 
the depth bad been increased to 12 ft., the revenue had grown 
to 8367/7. In 1863 there was 22 ft. of water, with a revenue of 
118,083/.; while last year the amount was 131,862/., it being 
intended by dredging to keep up a depth of 24ft., at high 
water of spring tides, and 22 ft. at neaps, for the whole way up 
to Glasgow. 

Before leaving the subject of marine engineering, I would 
draw the attention of the society to the proposal of Mr. Thomas 
Stevenson, to illuminate beacons and buoys by means of elec- 
tricity from the shore. I need only do whis briefly, for the ex- 
periments were fully explained to us during the session. The 
subject appears to me to be one of great importance, as it is 
likely to form a new era in maritime illumination. We may 
hope that the time is not far distant, when such a navigation 
as Liverpool will be as clearly defined at night as in the day by 
the illumination of its buoys and beacons. 

It is not necessary for me to say much to the society on the 
importance of proper drainage, and a plentiful supply of good 
water to every town. Our attention has often been directed to 
this subject, as well as to the kindred ones of the pollution of 
rivers and the utilisation of sewage. I need only, for example, 
refer to the two excellent papers read during the present 
session, by Mr. Macpherson on the removal of the refuse of this 
city, and by Dr. Macadam on water supply. There is a general 
feeling throughout the length and breadth of Scotland, that bad 
drainage means typhus, and that bad water means cholera. Up- 
wards of eighty towns and populous places have already adopted, 
in whole or in part, the General Police and Improvement Act, 
1862, commonly known as Provost Lindsay’s Act. 

I cannot undertake to enumerate all that has been done in 
the way of sanitary improvement in every town, but I hope to 
be able to give you sufficient to prove that the old Scotch saying, 
“‘ The clartier the cosier,” is fast losing its significance; and 
that a very great deal has been done of late years towards 
rendering our cities more healthy, and better supplied with 
that invaluable luxury—good water. 

I commence with the most hydraulic work ever executed in 
Scotland—important, not only because it furnishes an abundant 
and pure supply of water toour most populous city, but because 
it foreshadows that much larger scheme which must, sooner or 
later, be undertaken for the supply of London. 

The great Loch Katrine waterworks, for the supply of the 
city of Glasgow, have been open now for seven years, and during 
last year gave an average daily supply of 21,200,000 gallons. 
In addition to this, 3,500,000 gallons were sent in from the 
Gorbals waterworks, on the south side of the river Clyde, 
making the total daily supply to Glasgow 24,700,000. ‘This, 
distributed over a population of about 500,000 persons, gives 
nearly 50 gallons per head per diem. Of this quantity about 
44 gallons per head are sold by meter, of which there are up- 
wards of 600 in use, producing a revenue of 20,0002. a year. 


The drainage area to the works amounts to 72 square miles, 
and includes Loch Katrine, Loch Achray, Loch Vennacher, and 
Loch Drunkie. ‘The water of Loch Katrine has been raised 4 ft. 
above its former summer level by a masonry dam, and it 
can be drawn down to 3 ft. below the former summer level. 
This gives a control over the contents of the loch of 7 ft. in 
depth, with a storage capacity of 910,000,000 cubic feet. The 
water from this loch alone is used in the supply of Glasgow, 
and it is very pure, containing only ye of soluble matter 
per gallon, with a hardness of 0.8° on Dr. Clark’s scale, in which 
1° of hardness represents 1 grain of chalk per gallon. The 
softness of the Loch Katrine water causes a great saving in the 
amount of soap used for washing in Glasgow. 


Loch Vennacher and Loch Drunkie are used for compensation 
to the proprietors and others having an interest in the rivers 
Forth and Teith, and furnish a daily supply to those rivers of 
40,500,000 gallons. The total storage provided by the works 
at the three lochs is 1,455,000,000 cubic feet, equal to a supply 
for 100 days of 50,000,000 gallons to the city and 40,500,000 
gallons of compensation, without taking into account the 
natural flow of the streams running into the loch. At the rate 
of consumption in January last, this storage is equal to 147 
days’ supply. 

(To be continued.) 








American Steam Surprrye.—The New York and Havre 
Steamship Company has resolved to discontinue its line, 
finding it impossible to compete with the French steamers, 
owing to the want of a Government subsidy. This decision 
will reduce the number of American steamers plying to 
European ports to the Atlantic and Baltic on the Bremen 
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On the Connexion between the Shape of Heavy Guns and-their: 
Durability. By Arrnuur Riese, Jun, ineersss:. 

Ever since the invention of gunpowder, there seems to--have 
been an ambition to make heavy artillery; and: even inthe 
middle of the sixteenth century cannon were east at Adrianople 
which were capable of throwing stones of 600 lb,-weight’ ‘These 
early attempts were not very successful, though probably they 
lasted as long as modern guns of the came capacity. For many 
generations no further progress was made in such monster 
weapons, and it seems to have been reserved for these modern 
times of peace, to develop a far more intense interest in the 
subject than it received during centuries of war. 

In spite, however, of all the attention that has been given to 
the manufacture of heavy guns, no great dependence can be 
placed upon their general durability ; and yet numerous instances 
exist where some have surpassed all expectation, while others 
have failed after a few discharges, from no very evident cause. 
Indeed, the confusion prevailing over the whole subject, and the 
disposition to attribute such results to the metal, to contraction, 
or some equally indefinite cause, both point to a want of clear 
apprehension of the exact points wherein certain guns maintain 
their undoubted superiority. 

It is remarkable that, while no effort has been spared to 
strengthen the barrel, and so oppose the cohesive power of 
metals to resist the forces of explosion, yet it has apparently 
escaped notice, that in some guns a large share of these forces 
are actually evaded; not only without deducting from the 
velocity of the projectile, but with many collateral advantages. 
It is these accidental departures from the usual types that 
have always shown such exeeptional and surprising endurance, 

Both English and American guns have been made in a tenta- 
tive manner, and it is curions to observe that, with ourselves, 
old experiences with the 68-pounder have been neglected; while 
the Americans have, unwittingly, followed and extended them 
with the best results. 

It will be the object of the following remarks to notice dif- 
ferent types of guns, and observe the causes whereby some forms 
possess greater durability than others; to investigate the prin- 
ciples upon which this special endurance depends; following the 
departures from approved types, and the slow, almost accidental, 
return to them; and, finally, to deduce the principles for con- 
structing guns, so that they shall approach the limits of ultimate 
endurance. ‘ 

Beginning with the cast-iron 68-pounder, with a power and 
endurance that for long held its ground against all rivals, it 
will be noticed that the experimental trials of many years past 
have set its principles at defiance. Now, however, at last the 
old gun is taken in hand by Major Palliser, strengthened in the 
only part where weakness was found; the original type main- 
tains its pre-eminence, and shows powers of endurance that 
have never been excelled. 

Although the forces of explosion are equal and opposite in 
every direction, yet they may be separated into two distinct 
groups, acting at right angles with each other. In one of these 
groups are the radial, and in the other the longitudinal forces. 
The diagram, Fig. 1, illustrates the transverse section of a gun; 
and the point O a centre from which the explosion proceeds, 
The six shot arrows, marked c, are the radial groups; while the 
arrow, D D, is the longitudinal force, which acts upon the case 
of the bore and upon the base of the projectile. By resolving 
two of the radial forces, as E F and E & Fig. 2, they evidently 
become a tangential strain, F G acting round the circumference 
of the bore. The nature of the force of explosion is not asimple 
pressure, like steam, but is much more correctly described as a 
blow of a hammer upon an anvil, the shot being the hammer 
and the gun itself the anvil. The longitudinal force is thus a 
blow due to the inertia of the projectile, and it is received in the 
first instance by the mass of metal behind the base of the bore, 
and from thence transmitted a tensile strain along the barrel of 
the gun. 

By so separating the forces of explosion into two classes, the 
surface of the bore is shown to be exposed to two strains, each 
acting at right angles to the other, in the manner marked on 
Fig. 3. As guns nearly always have their lines of fracture at 
right angles to one or both of these planes, there can be little 
doubt of the correctness of this classification. 

For the resistance of these forces by the cohesive strength of 
a fibrous material, it will be evident that when the fibres lie 
parallel to the axis fracture -will occur for want of resistance to 
the radial forces; but if the fibres lie at right angles to the axis 
there will be no strength to resist the longitudinal force. Guns 
made in the former manner, out of bar iron, have been blown to 
pieces at the first discharge, while coil guns are notoriously given 
to opening the coils like a spring opens when stretched. In 
order, therefore, to make the best use of such a material as 
wrought iron, its fibres should lie diagonally across both these 
forces ; and this is constantly done in small arms. 

The radial forces being equal, and acting within a circle, are 
satisfactorily balanced by the usual forms in which guns are 
made; but the amount of longitudinal strain depends upon the 
proportions which exist between the weight of that mass of 
metal which first receives the blow, and the mass of metal con- 
tained in the gun exclusive of the breech. If the breech, or that 
portion ot the gun behind the base of the bore, te heavy, it 
Opposes a considerable resistance to the shot, absorbs the force 
of the blow, and so reduces the longitudinal strain upon the 
barrel. If the breech be dight in weight, the first impact is 
delivered upon a mass of metal, perhaps no greater than the 
shot itself. The breech in this case does not absorb the blow, 
but transmits it at once to the barrel. Time is not given for so 
heavy a mass to begin its recoil, the Jongitudinal strain is 

ter than the tenacity of the metal will bear, and fracture is 
inevitable. It may happen that the breech is blown off, or that 
the barrel bursts; but in either case it is the double cross strain 
that causes great weakness, and any means by which either of 
them can be reduced will not fail to be beneficial. 

The relief which a heavy mass affords in receiving and ab- 
sorbing the force of a blow admits of many familiar illustrations. 
The different feelings with which a heavy or a light stone may 





be struck when held in the hand are well known; but perhaps 
the most singular instance of this law may be found in a case 
which excited much wonder in the last generation, namely, that 
of a man who was accustomed to exhibit himself sustaining a 
yery heavy stone on his chest while lying on the floor. Several 

sledge ers were freely used upon the stone, but al- 
though so much force was applied, there was no injurious effect 
upon him who submitted to such an ordeal. The relief afforded 
by simple weight in these examples gives just the same 
immunity to a gun. Such a conclusion would lead to the 
inference that the greatest durability will be associated with 
the heaviest breech, and the following examples will prove 
this deduction to be well founded. 

All the guns illustrated have been tried and thoroughly 
proved by practical experience on a large scale; they are drawn 
to the same scale, with the exception of the two last examples, 
and are all shown in longitudinal section. In every case the 
shaded portion represents the breech, or that part which re- 
eeives the first impact of the blow; so that the proportionate 
weights between this part and the barrel of the gun will cor- 
rectly represent their longitudinal strength. In the following 
examples these proportions are given in the nearest round num- 
bers to avoid many fractions. 

Fig. 1 is the English cast-iron 68-pounder, and the propor- 
tionate weights between the breech and the gun are as 1 to 4}. 
Only two of these guns burst at the siege of Sebastopol, and 
both at high elevations, and one of them had previously fired 
2000 rounds. Some were known to have fired 3000 rounds, 
leaving the bore still smooth and serviceable, while others fired 
4000 rounds. The charge was usually 16 lb. of powder, and 
there was very rapid firing. The endurance of these guns was 
very satisfactory, and the high elevation naturally placed an 
unusually severe strain upon the two guns which burst. 

Fig. 2 illustrates one of Mr. Whitworth’s wrought-iron guns: 
and its proportions between the breech and the barrel are as 
1 to 17. Two 70-pounders of this description, having a 5 in. 

1 bore, were used at the bombardment of F ort Sumter, 
and thongh neither of them burst, yet the slipping of the coils 
closed the vent at the 111th round, and rendered the guns un- 
serviceable. The opening of a telescope represents very accu- 
rately this defect, und ‘it is manifestly produced by excessive 
longitudinal strain. 

Fig. 3 is one of Sir W. Armstrong’s 300-pounders, and the 
proportions between the breech and gun are not alike in different 
examples. In the specimen shown it is as 1 to 14; and these 
guns are well known to be very strong radially, but weak longi- 
tudinally, many having blown out the breech. The 12-pounder 

ns of this description seem possessed of sufficient endurance, 
one of them having fired 3263 rounds without any injury. The 
first 10$in. smooth-bore gun (300-pounder when rifled) blew 
out the breech after firing 264 rounds; the charges in nearly all 
cases being 401]b., though some were 50 1b.; one charge was 
70 Ib., and one was 90 lb. At the discharge with 70 lb. the inner 
coil split in the spiral weld; at the succeeding round, with 80 Ib., 
this crack closed, and another opened parallel and near to it. 
The next round, with 90 1b., made a crack parallel to the one in 
the outer coil behind the trunnions, and after a few more rounds 
the breech blew out. The proportionate weights between the 
breech as blown out and the gun wereas 1 to 7. The 600- 

under Armstrong gun was originally expected to stand 100 

ischarges certainly, but might go on to 300 or even 500 before 
rupturing; but even this moderate estimate was not destined to 
be realised. The gun weighed 22 tons, was 15 ft. 3 in. long, 
and was 13.3in. bore. It was proved at Shoeburyness, and on 
the 28th March last year it cracked at the 54th round; and 
since that time there have been no more attempts to make guns 
on this principle so large. The chief point which has been urged 
in favour of this class of guns is not their greater durability, or 
strength over cast iron, but that they always give fair warning, 
and do not burst explosively. 

Fig. 9 (on the 4th sheet) is one of Captain Blakely’s steel 
guns, hooped around the’ breech for greater strength at that 
part. The proportions between the shaded portion and the rest 
of the gun areas 1 to 8; and the endurance on a large scale 
has been exceeded by other guns. A 9-pounder 4 in. bore, with 
a wrought-iron tube, was fired in the year 1855-6 round for 
round with a cast-iron service gun of the samecalibre. A brass 
gun was proved at the same time, as well as another specimen, 
which consisted of longitudinal staves hooped together, the 
charge was 6 lb. of powder, and the guns were burst after firing 
the following number of rounds: 


Rounds. 
Blakely gun ”_..., Ste tee «. 607 
Cast-iron service gun .,. see oe 6284 
Brass gun podintt qc; Boe . «sien 
Hooped guns. tee ove eve 3 


This is an interesting series of experiments; but trials on a 
small scale are no test of endurance to be expected on a large 
scale, unless every element is exactly carried out in due pro- 
portion. 

The Spanish guns are made of cast iron hooped with steel, 
and showa fair endurance, one of 6.4 in. calibre having stood 
1366 rounds before bursting; the charge was 7 lb., and the 
projectile weighed 61 lb. 

The French standard navy gun is also of cast iron, hooped 
with steel rings, seven in number, and each 4.4 in. thick; the 
bore is 6.5 in., and some are stated to have endured 7000 rounds, 
Recently it has been found necessary to length n the breech; 
and no doubt the extra weight so applied will enhance the powers 
of the gun. 

The Prussian guns, made of Krupp’s steel, do not seem to 
have ever endured very heavy trials on a large scale, though on 
a small scale they may be said to give a fair average. A 12- 
pounder 4.88 in. bore was fired 3000 rounds with charges from 
3 to 4.4 lb. of French powder, four rounds were then fired with 
6.6 Ib. of powder and two balls, and the gun then burst. 

After the high average durability of the 68-pounder, it can- 
not fail to be observed how inferior to it are all bao other guns, 
though constructed of materials much more capable of sustain- 
ing sudden and violent strains. At the same time the weight 
of metal behind the base of the bore is proportionately greater 
in the 68-pounder than exists in any other gun, and to the re- 


lief afforded by this peculiarity must be attributed its surpassing 
excellence. F 

There is a very good illustration of the advantages gained by 
a heavy breech, in some trials made with Mr. Longridge’s wire- 
bound gun. This was a very light affair, 3 in. bore and 36 in, 
long, made of brass and ted on a wooden carriage. In 
the first trials its breech abutted against a massive stone wall to 
prevent recoil; and the gun endured without inju repeated 
charges from 4 lb. of powder and one shot to 1} lb. 9 me 
and two shots. Afterwards it was permitted to recoil ; the first 
round of 1 1b. of powder and one shot strained the gun, and 
recoiled it 7 ft. ; the succeeding round with 2 lb. of powder and 
one shot blew the breech 90 yards to the rear. The stone wall 
was practically a heavy breech, which absorbed the force of the 
blow, and this experiment clearly demonstrates the advantages 
of such an arrangement. 

The foregoing examples fairly illustrate the general systems 
upon which guns are constructed in this country and in Europe; 
but there is a marked and very decided change in their appear- 
ance, and general proportions, when proceeding to notice those 
made in the United States. The most perfect example of this 
type is Fig. 4; the form designed by Admiral Dahlgren. The 
proportionate weights between the breech and the gun are as 
1 to 24, and a very high endurance is secured. A 30-pounder 
cast-iron gun of this type stood 2000 rounds without bursting ; 
and in wrought iron they have been subjected to very severe 
tests. They are made by welding round discs like thick washers 
one upon another, until the requisite length is obtained. Such 
a construction is known as Ames gun; and one of these, a 
50-pounder, was tested in the following manner: First round, 
12 lb. of powder and 100 lb. ball; second round, 16 lb. of powder 
and 3001b, bolt; third round, 20 1b, charge and 450 lb. bolt. 
The gun recoiled 30 ft., and the bolts went through two 
mounds of earth, 10 ft. and 12 ft. thick respectively, and then 80 
rods beyond. Fourth round, 20 Ib. of powder and 200 Ib. bolt ; 
this projected lin. beyond the muzzle, and rested against a 
cast-iron block weighing 2800 1b. The gun recoiled 50 ft., and 
the block went through a bank of earth 12 ft. thick, and 40 ft. 
beyond. ‘These severe tests produced no visible effects upon the 
piece; and we may be permitted to doubt whether any other 
form of gun would pass unscathed through so trying an ordeal. 

Fig. 5 is the United States 15 in. navy gun, the same as used 





in the monitors. Great care has been expended upon the manu- 
facture of these guns, and = seem toreach the utmost 
limits of the cohesive strength of cast iron. The castings are 


cooled by a stream of water passing through the core; and 
similar guns of 20 in. calibre have been cast which weigh 
140,000 ib. The proportions between the breech and the rest 
of the gun are as 1 to2}; and a very high endurance is ob- 
tained when the size of guns is taken into account. American 
No. 7 cannon powder is not so strong as English cannon powder, 
for 100 1b. American produces the same effect as 83})b. of 
English powder, and this difference mnst be borne in mind in 
any comparisons between English and American guns. One 
of the 15 in. navy guns was fired 900 times at elevations from 
0 to 5°, commencing with 35 lb. charges of powder, and rising 
to 50 lb. charges; 220 rounds were then fired with 601b. of 
powder, and the gun finally burst with 70 lb. charges, the shot 
in each case weighing 4401b. The weight of these guns is 
42,000 Ib., and they recoil 4 ft. when fired in the monitors. 

Fig. 6. The 15 in. army Columbiad differs little in sha 
from the preceding exainple, but its proportions between the 
breech nt the barrel are as 1 to 33. It was found too weak 
in the prolongation of the bore, and has been reduced so as 
more nearly to resemble the navy gun. 

The American Parrott gun is made of cast iron, and generally 
rifled. A wrought-iron tube, or reinforce, is shrunk over the 
breech and the reinforce of the gun, with the intention of adding 
to their strength. At the siege of Churleston, 1863, their en- 
durance was not at all satisfactory, for the average number of 
rounds sustained by the 100 and 200 pounders before bursting 
was only 310 rounds. They exhibited two or three forms of 
fracture, but the most frequent was that shown in Fig. 7. 
Others gave way with a longitudinal split parallel to the axis of 
the piece, and, indeed, the two planes, into which the forces of 
explosion have beem separated at the commencement of this 
paper may be very distinctly traced in the large collection of 
guns fractured at the siege of Charleston. 

Fig. 7 is a 200 pounder Parrott gun, which burst at the 
230th round. This was the most frequent form of fracture. 
The wrought-iron reinforce remained attached to the body of 
the gun, and the proportions between that part blown back- 
wards and the gun itself are as 1 to 9. The reinforce has added 
nothing to the longitudinal strength of the gun; and, indeed, 
done little else than aggravate the strain. 

One gun, however, a 80-pounder, showed most extraordinary 
and unique powers of endurance. Through some accident in 
its construction, the wrought-iron reinforce was shrunk firmly 
on the breech, and not on the body of the gun ; consequently, its 
weight and inertia became available to resist the first impact 
of the discharge ; the longitudinal strain was thereby diminished, 
and the gun relieve: from much of its usual load. It does not, 
‘however, appear ‘hat this reinforce added anything to the 
radical strength of the barrel, for it was found to be .375 in. 
too large to fit the cast iron, although part of this amount might 
be due to the broken pieces escaping; yet it seems tu indicate 
that there was no pressure given by the front end of the 
reinforce. 

After firing 4606 rounds, this gun burst into seven pieces, 
and the manner of its fracture is shown in Fig, 8. This gun 
weighed 4200 lb., aud was 10 tt. lung in the bore, which was 
4.2 in. diameter. There was much wear in the barrel; channels 
Zin. deep and 12 in. long reduced its strength, and probably to 
this cause must its fracture be mainly attributed. ‘The breech 
bears a very much larger proportion in this gun to the weight of 
the barrel than occurs in any other example, namely, as 1 to 2}, 
and to this exceptional circumstance must its high durability 


be attributed. 
(To be continued.) 








Preston.—The scheme for dock and river improvements 
at Preston is postponed for the present. 
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ATLANTIC TELEGRAPH MACHINERY. 


In June, last year, just previous to the departure of the 
Great Eastern on the Atlantic telegraph-laying expedition, we 
gave, in this journal (vide page 434 of our first volume), a 
general account of the paying-out and picking-up machinery 
with which the vessel had been fitted, as well as of the system 
adopted for getting the cable on beard and stowing it. There 
were, however, — points about the arrangements which 
could scarcely be fully explained without reference to engrav- 
ings, and as there are very many of our readers who are inte- 
rested in telegraph cable machinery, we now publish, on this and 
the opposite page, illustrations showing the whole of the gear 
with which the Great Eastern was fitted. Our illustrations, 
as well as the — of them, have been taken from a very 
complete paper on the subject read before the Institution of 
Mechanical ngineers, in January last, by Mr. George Elliot. 

The Atlantic cable of 1866 was coiled on board the Great 
Eastern in three circular wrought-iron tanks built on the main 
deck of the ship, as shown in Figs. 1, 2, and 3, annexed. The 
foremost tank, A, occupied the space which had previously been 
the fore-cargo space; and the after tank, C, was placed in what 
had been the after-cargo space. The middle tank, B, occupied 
what had been the second dining-saloon; and the funnel (shown 
by the dotted lines in Fig. 2) from the pair of boilers in that 
position was removed for the purpose, those boilers being thrown 
out of work during the expedition. Each of the tanks was 
stayed to the sides of the ship by two flat frames of iron, built 
on angle-iron framing, and the deck had also been shored under- 
neath by baulk timbers, which were carried through from deek 
to deck down to the bottom of the ship. 


The fore tank was 51 ft. Gin. diameter, the middle tank 
58 ft. Gin, and the after tank 58 ft.; they were all of a uni- 
form depth of 20 ft. 6in., and similarly constructed in all re- 
xpects. The bottoms were Jin, thick, lap-jointed; and the 
sides were § in, thick in the lower half, and din. in the upper 
half. The sides were butt-jointed, so as to present a perfectly 
smooth surface inside, and the bottoms were covered with a thin 
wood floor to receive the cable. As it was of vital importance 
that the cable should be kept always under water, to prevent 
depreciation of the gutta-percha coating, and also to afford the 
only means of effectually testing its electrical condition, these 
tanks were carefully made water-tight. In paying out the 
cable, the water in the tanks was kept somewhat below the level 
of the top flake, and required to be lowered during the paying 
out; for this purpose each tank was supplied with discharge 
valves, and as the bottoms of the coils were above the water-line 
of the ship, as shown in Fig. 2, it was only necessary to open 
these valves in order to allow the tanks to discharge themselves 
completely. 

The coiling of the cable into the tanks, oat of the hulks by 
which it was brought from the Telegraph Construction and 
Maintenance Works at Greenwich to the Great Eastern at 
Sheerness, was effected, as described in our previous article, iu 
the following manner; The cable was brought up over the side 
of the ship from the hulk, upon wheels which guided it on to a 
large deep-grooved wheel driven by steam power; on the tread 
of this wheel ran a small jockey wheel or roller, pressing the 
cable down into the groove of the large wheel, so as to give 
sufficient friction for enabling the wheel to draw up the cable 
from the hulk. The coiling commenced from the outside of the 
tank, the end being previously triced up above the tank, leaving 
a clear end for splicing and testing. The first turn of the cable 
was carefully laid round the outside of the tank, and the next 
was laid back close up against the previous turn, and so on 
until a perfectly flat flake or layer was laid into the eye of the 
coil, which was left about 9 ft. 6 in. diameter. The cable was 
then led out direct to the outside of the tank, across the coils 
already laid; and another flake was commenced precisely similar 
to the first, this process being continued until the tank was 
filled. The direction of lay-out of the cable from the end of 
one flake to the beginning of the next was tangential to the 
cirele of the eye of the coil, as shown at D in the plan, Fig. 1; 
and the portion of cable crossing the coils was protected from 
the weight of the coils above by wood battens laid on each side 
of it, about 3 in. wide and Lin, thick, with the edges rounded. 
When the coiling down of the cable into the tanks was finished, 
eyes were fitted into the centre of each coil, which were tele- 
scopic in their construction, so that as the cable was paid out 
the eyes could be lowered from time to time. Men were sta- 
tioned in the tanks for the purpose of keeping the cable always 
clear during the paying out, In paying out, the cable was 
passed up to the vatch over the centre ot the coil, and carried 
over a large wheel, E, about 4 ft. diameter, as shown in the en- 
larged longitudinal section, Fig. 4. The cable was then carried 
in trough, F, about 2 ft. wide, made of sheet iron, leading to 
the paying-out machinery; this trough was fitted with rollers 
at about 10 ft. or 12 ft. intervals to relieve the cable from fric- 
tion in passing along, until it reached the paying-out machinery, 
which was placed in the stern of the ship, slightly to the port 
side. The length of cable in the after tank was 840 knots 
(1 knot = 6084 {t.= 1.15 statute mile), in the middle tank 865 
knots, and in the fore tank 671 knots; and the entire length of 
2376 knots was joined up into one continuous length of cable 
before the laying was commenced. The size of the cable was 
14 in. diameter, and its weight 31 cwt. per knot in air, and 
149 cwt. per knot when immersed in water; the breaking strain 
was 8.10 tons, equal to eleven times its weight in water per 
knot, so that the cable would just bear its own weight in 11 
knots depth of water. 

Paying-out Machinery.—In the paying-out machinery the 
chief object to be attained was to supply some means of check- 
ing the cable in the most regular manner possible while passing 
out of the ship, and also of keeping it in a state of constant 
tension; and it was required that the amount of this tension 
should be at all times known, and that it should be regulated 
by the depth of the water in each particular part of the ocean, 
and also to some extent by the speed of the ship. 

The most important feature is the arrangement by which it 
was rendered impossible that more than a certain strain should 
be kept upon the cable during the paying out. A less strain 
would only involve a slight less of cable; but any increased 


strain might possibly damage or even destroy it. The cable on 
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entering the paying-out machinery was passed over a series of | cable was led on, a knife-guide, Q, was placed for fleeting or 
six deep-grooved wheels, each about 3 ft. diameter, one of which | slipping sideways the coils already on the drum, so as to leave a 
is shown in side and end elevation at G, in Figs.7 and 8 On | clear lead-on for the fresh cable; this guide was adjustable in 
the shaft of each wheel, G, was fixed a friction-wheel, H, of the | both directions with screws, like a slide-rest on a lathe. The 
same diameter, fitted with a friction strap lined with wood and | shaft, S, of the drum was carried through on each side, one end 
tightened by a weight on a lever; this friction wheel ran in a | being fitted with a coupling, R, which will be referred to after- 
tank of water, K. Above each of the grooved carry-wheels was | wards in connexion with the picking-up arrangements adapted 
a jockey-wheel, J, about 14in. diameter, pressing the cable, L, | to this machine; and on the other end were fitted the main 

down into the groove of the carrying-wheel, G, and hooped with | friction brakes, T T. 
an india-rubber tyre to form a soft cushion, so that no damage These self-adjusting friction brakes were invented by the late 
might be done to the cable. The jockey-wheel was also fitted | Mr. Appold, and it is interesting to note that they were the 
with a sma.. friction-wheel, M, having a wrought-iron strap | identical brakes used in the first attempt to lay the Atlantic 
adjustable by a serew. Any one of the jockey-wheels could be | cable in 1857. The brake-wheels themselves, T T, Figs. 9 and 
lifted up, so as to allow the cable to slip freely through the | 10, of which there were two on the shaft, were 4 ft. 6 in. dia- 
groove in the carrying-wheel; or, in case of necessity, the whole | meter, and 12 in. wide on the tread, which was turned a little 
set of jockey-wheels could be raised at once by a man stationed | convex. On each wheel was titted a wrought-iron strap lined 
at a large hand-wheel, like an ordinary ship’s steering-wheel, | with wood, and a screw adjustment, U, admitted of any required 
turning the longitudinal shaft, N, which lifted up each jockey- | amount of friction being obtained. On the top of each brake 
wheel by a chain winding upon the shaft. In practice there | strap was a lug, to which a long rod, V, was fastened, leading 
were generally about four of these wheels kept at work, but the | to the top of a bell-crank lever, X, with arms in the proportion 
machine was made with six in case of need. of 13 to 1; and to the long arm of this lever was suspended a 
After the cable had passed through this part of the machinery, | rod carrying a number of weights, W, which were removable at 
called for distinction the jockey gear, and had thereby been sub- pleasure for adjusting the strain. The rod was continued below 
jected to a slight amount of strain, it was led to the main pay- | the weights, and had a piston attached to it working loosely in a 
ing-out drum, P, shown in side elevation in Fig. 9, and in end | water cylinder, to prevent any sudden jerking action from coming 
on the brake. By screwing up the adjustment, U, the brake 


elevation in Fig. 10. The cable, L, entered on the underside of ; 
the drum, Fig. 9, and was passed four times round for the pur- | was made to have sufficient friction for lifting the weights on 


pose of getting a firm hold. Just above the point at which the | the suspension-rod. 
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In order to render the brake ete gay , 80 that it should 
relieve itself whenever binding too hard, the brake strap was cut 
through, and the ends were attached to a lever, A, in the 
manner shown in Fig. 9, the lower extremity of the lever being 
free to move in a slot cut in the stationary bracket, B. When 
the brake was binding too hard, so that it began to lift the 
weight, W, too high, the brake strap consequently travelled 
round and brought the lever, A, into the position shown dotted. 
The attachment of the one end of the brake strap at the ex- 
tremity of the lever moved then through an are of a larger 
radius than the attachment of the other end of the strap; and 
the result was therefore oy to lengthening the brake 
strap and slackening the brake off the surface of the wheel 
causing the weight, W, to fall back instantly to its original 
ition. The consequence of this action was that when the 
rake was at work, the lever, A, kept the strap just tight, and 
the by W, continued just oscillating. The two brake- 
wheels, T T, placed side by side on the drum shaft, Fig. 10, 
were both fitted precisely alike throughout. 

Near the end of the bell-crank lever, X, Fig. 9, a chain was 
attached leading to a wheel, Y, overhead, and from a larger 
wheel on the same shaft another chain led to a barrel on a 
winch, Z. A man standing at this winch by turning the hand- 
wheel could immediately take all the weight off the brakes, TT. 
The whole of this paying-out machine was made double, so that 
in case of any mishap there might be no delay, but the cable 
might at once be removed from one drum to the other. This 
provision, however, fortunately proved to be needless, as through- 
out the expedition there was no failure in any part of the ma- 
chinery, its action having been in every particular perfect. 

The cable, having by these means been sufficiently checked, 
was passed over the stern-wheel, A, Fig. 4, into the sea, and on 
its way the actual strain was measured by a dynamometer 

laced at D, consisting of the following arrangement: Imme- 
Fiately on the cable leaving the paying-out drum, P, it 
over a wheel, H, and at a distance of 23 ft. 6 in. over another 
similar wheel, I, and in the centre between these two wheels was 
fixed the dynamometer, D, which is shown in Figs. 11 and 12. 
It consisted of a wheel, D, weighted to a particular amount and 
riding upon the cable, L, being guided in a fixed vertical frame 
by rollers, AA. The amount of deflection evidently varies ac- 
cording to the strain on the cable, and the strain was calcu- 
lated from the formula obtained by the ordinary resolution of 


forces, namely, s=t W approximately; where S=strain, 


and W=weight of dynamometer wheel, D, both in the same 
terms; /=distance between centres of carrying wheels, H anp 
I, Fig. 4, and d=deflection of cable. The values of d, or 
amounts of deflection, were calculated for all strains from 7 cwt. 
up to 40 cwt., and a scale, B, was affixed to the instrument with 
an index, C, carried upon the wheel, D; so that the strain could 
immediately be read off at all times by simple inspection. The 
total weight of the wheel, D, and its suspended weight, F, was 
426 lb. ; and the rod ing the weight, F, was continued down 
to a piston, G, working freely in a cylinder of water, to prevent 
any sudden jerks of the dynamometer. The ordinary strain in 
paying out was found to vary from 10 to 12 or 14 cwt., and at 
no time exceeded 16 cwt. 

The paying-out drum was also ong with steam power for 
reversing its action and picking up the cable, should any fault 
occur requiring such an operation. This constituted one of the 
most important improvements over the arrangements of the 


1865 expedition, in which it had been n to hand the 
cable along the side of the ship from the paying-out machinery 
in the stern to the picking-up machinery in the bow, on any 


occasion of requiring to haul in the cable; and it was during 
this hazardous process that the cable was broken and lost in 
the former expedition. In the present machinery the shaft, S, 
of the paying-out drum, P, Fig. 10, was prolonged on one side 
for the purpose of forming a coupling to the picking-up arrange- 
ment. It was considered advisable to make all this part of the 
machinery sufficiently strong to work with, and if necessary even 
to break the arge grapnel rope, which had a breaking strain of 


more than 30 tons. The shaft, S, was, therefore, made in its 
smallest place 74 in. diameter. There were three points to be 
ey considered in the design: first, that the — parts 
of the machine should be kept as light as possible, 80 that the 
momentum of the moving mass in paying out should be as small 
as possible, and should therefore strain the cable as little as 
possible, either in case of any sudden and accidental mishap, or 
when the ship was pitching, and this was of vital importance. 
Secondly, that the picking-up arrangement should be capable 
of being brought into action at amoment’snotice. And, thirdly, 
that the strength of the machine should be sufficient to cope 
with a rope having the uncommon breaking strain of 30 tons. 
These various requirements were admirably 7 the arran; 
ments — in accordance with the designs of Mr. Clifford, the 
engineer of the Telegraph Construction and Maintenance Works, 
who had also worked out the design of all the machinery em- 
ployed in the expedition. 

n order that the machinery for paying-out might be as light 
as ier, the picking-up motion was coupled direct to the 
shaft, S, of the drum itself, as shown in Fig. 10, so that when 
the coupling was thrown out, the paying-out machine remained 
intact and as similar as ible to what would otherwise have 
been necessary if there had been no picking-up arrangement. 
This shaft and coupling had to be of the enormous strength 
rome ! to bear a torsional strain of 30 tons, acting at a lever- 
age of 2ft. 8in. The shaft ends were squared, and a lar, 
wrought-iron coupling, R, capable of sliding along coupled the 
two shafts securely, and the application of this was ry! the 
work of amoment. On theshaft, H, thus coupled to the drum 
shaft was fixed a large spur-wheel of 7 ft. 11} in. diameter and 
5 in. pitch. A train of gearing driving the pinion working into 
this wheel admitted of a ready alteration in speed and _— 
and was driven by a pair of trunk engines made by Messrs. 
Penn, having a nominal horse power of 80, but working in this 
case considerably below that power, as the condensing r of 
the ryt was dispensed with and the steam supplied by the 
ship’s boilers was only 201b. pressure. The whole of the spur 
geet, which was of a very perfect construction, was supplied b 

essrs. Jackson, of Manchester, and was manufactured by their 
wheel-moulding machinery, which secured a remarkably true 
bearing surface on the teeth. The steam was conveyed to the 
engines by an 8in. copper pipe of about 130 ft. length; and as 
a considerable condensatlon was anticipated from such a great 
length of pipe, a separator and superheater were fitted close to 
the engines, so that they received their steam in about an ordi- 


= condition. 
n paying out the cable the portion in the after tank was 
first taken, in order to trim the ship, as she was consider- 
ably by the stern at starting; the fore tank was next emptied, 
and the middle tank left to the last, the ends of the cable from 
the several tanks having been spliced together —— in that 
order of connexion. When each tank became nearly empty, the 
ship was slowed down, and it was quite stopped for a short time 
whilst the paying out of the cable was transferred from one tank 
to another. This apparently rather delicate operation was 
effected on both occasions without the slightest difficulty. The 
whole of the cable in the three tanks was spliced +? into one 
length before the paying out commenced; and the length be- 
tween each tank was carefully laid in troughs of wet sawdust, 
so that it could be kept under electrical test; it was also from 
time to time thoroughly soaked with water. The total length 
of cable paid out was 1851 knots, and the time from shore to 
shore was fourteen days, giving an average of 132 knots per day 
paid out, and an average rate of 54 knots per hour for the 
cable. The total — on ae 1669 knots, “> the 
average proportion of s id out 11 cent. The sbi 
ay oe with signal re worked by air seuties 
constantly Sores from a steam-engine, so that orders could 
be transmitted immediately, and with the greatest precision, to 
either the engine-room or the bridges and steering-deck: and 
ly the ultimate success of the expedition in no small de- 
gree depended on this arrangement. 
During the whole time of the paying out the machinery was 





most carefully watched at all points. The drums were fitted 
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with rotometers, showing the amount of cable which had been 
paid out; and this amount was carefully noted every fifteen 
minutes in the ship’s log, and the s of paying out and the 
speed of the ship were calculated so that a right amount of slack 
might be allowed. 

Picking-up Machinery.—Probably no course made by a 
vessel across the Atlantic was ever more definitely known and 
accurately marked on the chart than that made in the year 1865 
by the Great Eastern during the attempt to lay the Atlantic 
cable. When the cable parted in that year, many days were 
spent in the attempt to recover it; this time was, however, by 
no means wasted, as the results then obtained proved not only 
the ibility but the certainty that the cable could be 
found and raised from the bottom. The difficult task of placing 
the ship in such a position that it should drift across the line of 
cable was three times successfully accomplished in the attempts 
made in 1865 to raise the cable; three times the cable was 
hooked, and three times the swivels in the ae failed. For 
days the dragging was determinedly continued by Sir Samuel 
(then Mr.) Canning, the engineer in charge of the expedition, 
until every fathom of rope was exhausted, and there was then 
no hope left for that year. It is intended now to describe the 
means and the machinery by which the recovery of the cable 
was at length accomplished. The cable of 1865 had been laid 
with about 15 per cent. of slack, and this percentage of slack 
was the great source of hope for the onccasstal recovery of the 
cable. It was calculated thatif the cable could be raised to the sur- 
face without hooking it at more than a single point, there would be 
a bight suspended in the water of 9} knots in length, when in 
2 knots depth of water, as shown in the diagram, Fig. 5; and 
the horizontal distance, J J, would be 8 knots between the por- 
tions resting upon the ayes giving an excess of length of 15 
per cent. in the suspended bight; and the results of the actual 
picking up proved this calculation to represent very closely the 
curve of the suspended cable. The size of the cable was 1} in. 
diameter, and its weight 353 cwt. per knot in air, and 14 ewt, 
per knot when immersed in water; the total weight of a. 
suspended length of 9} knots in water was therefore 64 tons,, 
but, as the breaking strength of the cable was 73 tons, it wo 
carry the weight of 11 knots of its own length in water before 
breaking. As, however, the possibility of its recovery in this 
manner in a single bight was generally considered to be out of 
the question, it was intended therefore to attempt raising it b 
— only. Three steamships were accordingly fitted wii 

icking-up apparatus, the Medway, Great Eastern, and Albany, 
‘or the purpose of srappling for the cable simultaneously in 
three places: the Medway to grapple to the east and the Albany 
to the west of the Great Eastern. 

The picking-up machinery was entirely new for this expedi- 
tion, and was constructed for a much ter strain than the ma- 
chinery employed in the attempts of the previous year. The 
grapnel, shown in Fig. 15, was simply a yery large ordinary 

oovent made with five prongs instead of three; it stood 
about 4 ft. high, was fitted with a swivel at the top, weighed 
about 24 cwts., and its prongs would carry a strain of about 8 
or 9 tons without damage. Shackled to this was a 15 fathoms 
length of 1} in. chain, to which was fastened the grapnel rope.. 
This rope was a most remarkable one, being 1fin. in diameter, 
and consisting of seven strands, six strands round one; each. 
strand again consisted of six smaller strands of hemp, in the 
centre of each of which was a wire about j;in. in diameter. 
The rope was repeatedly tested, and was never known to break 
with less than 30 tons strain. Its weight in air was about 
5 tons per knot, and in water 3} tons. 

At the bow of the ship were fitted four iron girders carrying 
three cast-iron sheaves about 3 ft. 9 in. diameter; these sheaves 
were all clear of the ship, and over the centre one the grapnel 
rope was led on board, as shown at K in Fig. 2. The gen 
rope was led directly to the picking-up machine from the bow 


sheave, passing through a dynamometer so that the strain could be 
ascertained at all times. ‘his dynamometer was similar to the 
one for the paying-out machinery described before, except that 
it was of a much heavier construction and loaded with a weight 
2142 lb. The vertical travel of the dynamometer wheel was 
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5 ft., the horizontal length of deflected cable 30ft., and the 
graduations of the scale ranged from 2 tons to 20 tons. 


The picking-up machine was powerful, as it had To cope 
with a rope of ri ton breaking strain, and if necessary to break 


it. It is shown in elevation and plan in Figs. 13 and 14. The 
two large drums, B B, each 5 ft. 8 in. in diameter, were fixed on 
shafts parallel to each other at 11 ft. distance apart from centre 
to centre. The grapnel rope, A A, was passed four times round 
these two in the manner shown in Fig. 13, passing away on the 
opposite side from where it entered on. The fleeting of the rope 
was effected by small disc rollers, C C, placed on shafts between 
the drums, four above and four below; and each of the 
rope was fleeted after leaving one before “shee ge ep the 
other, thus keeping every ion of the rope c of the rest. 
The fleeting nt aA ae care in this machine than in 
the one for paying out, as the shackles and swivels on the 
grapnel rope w capsize on and hold down the preceding coil 
of the rope on the drum, unless the four coils were all kept very 
wide apart. 

As the strains to which it was expected the machine mizht 
probably be put were great, it was thought advisable not 
to take the power through the shafts of the drums, BB; and 
accordingly the drums had spur-wheels, D D, fixed at each side, 
into which the pinions, E E, geared; and by this means no 
torsional strain whatever was put on the shafts of the drums. 
The strain of the grapnel rope was divided thus between four 
spur-wheels, and the pitch of these was only 4 in.; although in 
the paying-out machine, where this division of strain could not 
be e cated, the spur-wheels were 5 in. pitch. Each of the drums 
had a brake, F, fixed to it, and both the brakes were worked by 
one shaft, G G, with two screws on it, carried fore and aft aloug 
the machine over the brakes. All the strain of the brakes was 
carried by brackets, HH, on the sole plate, and in no way by 
the screw-shaft, G; and this is believed to be rather a novel 
application of the brake-strap, and may be worthy of remark, 

The machine was driven by a pair of trunk engines, precisely 
duplicates of the pair employed in the paying-out machine ; and 
these engines, together with the picking-up machine itself, were 
made by Messrs. Penn. There was also a system of gearing 
similar to that belonging to the paying-out machine, for admit- 
ting of a change of speed and power; the slowest speed, when 
the engines made 80 revolutions ‘i minute, was about § knot 
per hour, and the quickest about 14 knots per hour. The ma- 
chine was supplied with a draw-off wheel, I, and jockey-wheel, 
J, having an adjustable weight, K, so as to keep the grapnel 
rope, A, well taught on the drums, B; and a rotometer was 
adled for measuring the length of grapnel rope overboard. 
When the picking up of the cable was in progress, the grapnel 
rope was delivered from the picking-up drums into the fore 
tank, which was at that time empty. ‘ 

The process of grappling was as follows: The exact line of 
the cable having been marked by a couple of buoys put down by 
nautical observation, the ship was brought into a position about 
8 or 4 knots north or south of this line, according to the direc- 
tion of the wind and current, so that the ship might be drifted 
slowly across the line of the cable. ‘The new cable of 1866 had 
been laid at a distance of about 30 knots soutbward of the line 
of the old cable, so as to avoid all risk of injury in the process 
of grappling for the old cable. In a depth of 1900 fathoms 
(nearly 2 knots), about 2200 fathoms length of | amet 

with the chain and grapnel as before described, was lowered with 
great care, taking about an hour of an hour and a balf for the 

Whilst the grapne) was ey lowered, accurate ob- 
servations were continuously taken of the indications given by 
the dynamometer, and *e grapnel striking the bottom was 
almost immediately indicated by a diminution of weight, as it 
and the chain weighed rather more than half a ton. About a 
couple of hundred fathoms of additional rope were then paid out, 
and the dynamometer from this time was most strictly watched ; 
averages « the indications were taken every few minutes, and 
many beurs frequently passed before there was the smallest 
change in theseayerages. It was interesting to observe how steadily 
theg averages remained at about 84 to 9} tons, dependent upon 
the length of grapnel rope out, and the strength of the wind and 
eurrent. An indicated rise of 5 cwts. was generally considered 
satisfactory evidence that the cable was once more hooked, and 
this seliom proved wrong; no attempt, however, was made to 

ul ify the rope until the strain rose 2tons above the average. 
As soon asa strain of 10} to 12 tons was observed the ship 
way brought up by her engines to ease the strain, and the 
.peration of picking up commenced ; the strain then generall 
rose to about 14 or 15 tons, and continued at this amount until 
the bight of the cable was raised off the ground, after which 
time it gradually lessened. The attempt was once made to 
raise this bight direct to the surface without assistance from 
the other ships, and it proved successful, the cable coming a few 
feet above the water with a strain of about 6) tons. There was, 
however, a heavy swell on - the time, and the pitching of the 

ip broke the cable th . 

. ter many ineffectual” attempts, the cable was at length 
successfully raised in the following manner; It was hooked by 
the Great esters, and the bight being raised about 900 fathoms 
from the bottom, was buoyed there, as shown at B in Fig. 6; 
the buoy attached was of the largest size, weighing 3} tons, and 
capable of sup a weight ot 13 tons. The Great Eastern 
then again grappled for the cable about 3 or 4 knots westward 
at S, and again found it; the Medway found it at the same 
time at M, about 2 knots westward of the Great Eastern. The 
Great Eastern then commenced hauling; in, signalling to the 
Medway to do the same, and to break it if she could uot bring the 
bight to the surface; this she accordingly did, the cable breaking 
about 200 fathoms below the surface. The Great Eastern 
in this manner had a loose end of about 2 knots to the west- 
ward, and had immediately a much reduced strain to contend 
with. Ultimately the Kh was successfully brought on are 
trical circuit to tia was once more establ 
fhe ship. and the movement of the small speck of light on the 
a en ee eeakinn Tho renews d indi- 


cated the success of the und . The recovered end was 


FP igee spliced on to the remaining portion of cable coiled in 
® tanks-on board, and the pa 

to complete the cable to 
without interruption. 


out of the 680 knots neces- 
*s Content was effected 


TRAFFIC ON INDIAN RAILWAYS. 


Tue following statement, showing the comparative 
abstract of traffic on the guaranteed railways through- 
ent India for the first and second quarters of 1866 and 
1867 respectively, furnishes, perhaps, as good a criterion 
as may be obtained of the relative prosperity of those 


lines. 


The net earnings are not included in this 


statement, but these may be approximately ascertained 
by referring to the table of railway statistics which 
appeared at page 377 of our present volume, and in 
which will be found an account of the percentage of 
working expenses to total receipts on each line. 
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The reason why nothing appears with reference to 
the Delhi line is that its first section was only opened 
in April last. We cannot explain why the mean 


mileage open on the Punjab 


miles in 1867 than it was in 1866, 


Railway was less by seven 


unless the branch 





from Sheer Shah to Moultan has been abandoned. 
Should this explanation be incorrect—and we have 
received no information relative to such being the 
case—the difference appearing in the statement must, 
we should think, be owing to a clerical error. 








KURRACHEE HARBOUR. 


THE progress of improvement dually taking 
place in the state of Sassedheo babenr 2 too un- 
mistakably shown by the results of surveys which 
were taken in January and May last by the superin- 
tendent of the works, to leave any doubt as to whether 
those works ought to be continued. A comparison of 
the areas of sections at those dates with their areas in 
January, 1858, and in January, 1866, show very con- 
clusively the extent to which they have increased or 
diminished respectively by the shifting or removal of 
the different sand von By It would be useless here to 
go into detail regarding the relative sections, without 
accompanying such information with a plan of the 
harbour having the sections marked; we shall, there- 
fore, merely give now the aggregate results as shown 
by these most recent surveys. Compared with January, 
1858, the east channel, which is the one used by the 
deeper ships with the aid of steam-tugs, was, in 
January last, about half as long again, and, of course, 
less direct, but deeper, being nowhere less than 14 ft. 
at low water, and nearly double the width, its least 
present width being 925 ft. The old west channel dis- 
appeared in 1862, and a new channel of rather greater 
depth, being nowhere less than 11 ft. at low water, 
and about three times the width, having now a least 
width of 720 ft., has opened at the middle of the bar, 
and is used by ships of light draught to sail in or out. 
Compared with 1858, the bar is considerably weaker, 
the distance between the 20 ft. line in the harbour 
and the same line outside having decreased from 
2440 to 1870 ft., or by about one-fourth. ‘The bar is 
also generally lower than in 1858. As regards the 
harbour between Manora and Keamari, the gain of 
water space has continued to the extent shown in the 
accompanying table. 





| Area in acres between entrance and 
upper end of Keamari anchorage, 

















DATE. Below low | Below 14 ft.| Below 20 ft. 
water S.T. under under 
datum. datum. datum. 
January, 1858... | 924} 381 109 
January, 1867 ... | 10405 393 161 
| 
Increase in acres aif 116 12 52 





showing an increase of area at low water of 12$ per 
cent., at 14 ft. below low water of 3 per cent., and at 
20 ft. of 473 per cent. The enlargement of the water- 
space may be further judged of by the fact that 
between January, 1858, and May, 1866, a quantity of 
sand has been scoured out of the harbour, amounting 
to nearly 48 millions of cubic feet, or about two mil- 
lions of tons. ‘The differences in areas shown between 
the surveys of January and May last exhibit a slight 
preponderance in favour of increase. Comparing the 
survey of May, 1867, with that of January, 1858, 
twenty-seven sections sliow an increase in most cases 
uniform and generally large, eight show a slight 
decrease, and four a considerable decrease. These 
last-mentioned sections lie for the most part to the east- 
ward of the proposed line of entrance. Comparing 
May, 1867, with May, 1866, twenty-three out of the 
sections 1 to 35 show an increase, and thirteen a 
decrease; but the balance is greatly in favour of in- 
crease, not only as to the number of sections, but 
difference of areas. Tuere has been a decrease in 
low-water area in the lower sections since the survey 
of May, 1866, but this is accounted for by the in- 
crease which has lately been given to the high-water 
_ of the same sections by the removal of Deep-water 
oint. 

A very important step now appears to be the 
diversion of the Chinna Creek waters, so that their 
scour may be brought into play, with a view of main- 
taining a good navigable channel up to the new jetty. 
Nothing, too, has yet been donetowards the construction 
of the Manora Breakwater, beyond the formation of 
the approach at the foot of the cliff, and the prepara- 
tion of experimental concrete blocks. A variety of 
experiments are at present in progress on these blocks, 
in order to determine whet'er Portland cement or 
artificial hydraulic lime shou'd in future be adopted. 
Either material, it is. thought, is likely to give 
good results, but the comparative cost of the two 
remains yet to be determined. Lieutenant Mere- 
wether, in his report on the search for stone for the 
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breakwater, states that facilities for obtaining durable 
stone in large blocks are questionable, but that a 
supply of stone suitable for the base of the work is 
obtainable in the vicinity of Cape Mouze. 

Now the necessity at all for this breakwater very 
naturally leads us to the question as to the amount of 
shelter with which the entrance to Kurrachee harbour 
should be provided, and, on this point, we believe, some 
misunderstanding at present exists in the minds of the 
profession generally, as to what has been recommended 
on this subject by the originators of the scheme, and 
by Mr. Parkes, who is now their sole representative. 
Messrs. Stevenson, in their report, insisted very 
strongly upon the necessity of a complete shelter from 
the south-west seas, and as their conclusion professed 
to be adverse to that of Mr. Parkes, it has, perhaps 
not unnaturally, been therefore assumed that Mr. 
Parkes does not think that shelter is necessary. This, 
however, is erroneous. By referring to the printed 
volume of selections from the “ Records of the Go- 
vernment of Bombay,” on this subject, a copy of which 
will be found in the library of the Institution in Great 
George-street, Westminster, it will be seen that Mr. 
Parkes had frequently urged this very subject upon 
the Government. Neither Mr. Parkes nor Messrs. 
Stevenson have, however, committed themselves by 
defining any particular area as requiring shelter; but 
Mr. Parkes has long ago pointed out the possibility 
that Mr. Walker’s original design might require some 
extension in this respect, and this suggestion will be 
found in his reports of March, 1864, and September, 
1865. On the subject of shel¢er, therefore, the opinions 
of Mr. Parkes and the Messrs. Stevenson are certainly 
not at variance, so far as the principle is concerned ; but 
as the questions of degree and of detail have never yet 
been discussed between them, it is impossible to say 
how far their views may ultimately be found to coin- 
cide on those points. 

The question as to the continuance of the works at 
Kurrachee harbour is now, we believe, only awaiting 
a visit to the spot by the Governor of Bombay, after 
which we hope to be in a position to report what 
measures may have been determined on with reference 
to this interesting subject. 








BELLEVILLE’S INEXPLOSIVE BOILER. 
To THe Epiror oF ENGINEERING. 

Srr,—The part which, many years ago, you took in the ex- 
position of the theory of boiler — justifies the interest 
which at various times you have taken in the attempts made to 
constructs boilers which, though parts of them may burst, shall 
not be liable to destructive explosion, as is the case with those 
containing large quantities of water in a single vessel. 

Thus, you were the first to bring to public notice the multi- 
cellular cast-iron boiler of American invention ; and although 
the results of experience, as regards its economic working and 
maintenance do not appear to have realised the fond hopes of 
the inventor, [ hope you will continue to give due prominence 
in the columns of your journal to all reasonable schemes having 
in view this very desirable object. 

Some months ago you gave a description with full illustrations 
of an inexplosive boiler, designed and made in France by M. 
Belleville, and as I have had occasion very recently to see it at 
work in France, and to ascertain that it is gaining great favour 
there, and that it is gradually establishing for itself the reputa- 
tion of being a substantial success in steam engineering, I pro- 
= in the following few lines to make a short review of its 

istory, in order to freshen up the subject in the memory of 
those of your readers who may be interested in it, and by way 
of dispelling the notion which gets hold of people’s mind when 
&@ new contrivance is eae ee to them, that it is but a novel 
idea not yet sanctioned by the test of experience. 

The first attempts made by M. Belleville date as far back as 
1850, when he constructed a boiler made of cast-iron water 
tubes, of which both shape and thickness was altered several 
times in the vain endeavour to make them answer; the tubes 
continually broke. A year afterwards he employed gas tubes, 
the importation into France of English manu bamered tubes for 
steam purposes being then prohibited; the gas tubes, however, 
gave no better results than the cast-iron ones, because, being 
aera welded, they cracked invariably after having been 
subjected a certain number of times to the heat of the furnace 
and cooled down again. 

In 1856 the prohibition upon English tubes was removed, and 
from that date only has M. Belleville been able to pursue his 
object with any chance of success; for it seems pt sa to add 
that, if he had attempted to make them of copper, tie cost of 
the boiler would have effectually prevented its general adoption. 

The boilers which he then e consisted of horizontal rows 
of tubes a immediately above the furnace; the tubes were 
connected with each other at the back, and at the front a thin 
jet of water was introduced into each of them with a view to 
instantaneous evaporation; the steam-pressure in the tubes and 
the amount of feed were to regulate each other by a self-acting 
process, the steam forcing the water back when the pressure 
rose above its desired limit, and the water being admitted more 
freely when the pressure diminished. As, however, in this ar- 
rangement the tubes had to be kept continually at a high tem- 
perature, which readily rose to a clear red heat when the engine 
was stopped, both the joints and the tubes were soon destroyed, 
and the scheme had to be abandoned. 

It may here be observed that M. Belleville had thoroughly 
understood that, in order to render boilers inexplosive, it was 





ne to dispense with the great bulk of water which they 
usually contain. 

His next attempts consisted, first, ina system of ascending os 
tubes fed from below ; with these, however, he either obtained ex- 
ceedingly wet steam or steam so overheated as to be equally unfit 
for use; afterwards, in a series of three vestical serpentine tubes 
mutually connected with each other; in this arrangement, how- 
ever, the tubes were subject to the same cause of destruction as 
in the arrangement of horizontal tubes first mentioned, namely, 
that of being burnt through overheating during stoppage. 
Each of these latter attempts, consequently, had also to be 
abandoned. 

Through all these trials the authorities of the French navy 
had afforded M. Belleville every facility, and had borne 
tiently with his successive failures until 1857, when M. 

upuy de Lome relinquished the hope of ultimate success, and 
recommended the discontinuance of further experiments upon 
vessels belonging to the imperial navy. 

M. Belleville, however, continued his private experiments, 
and in 1859 he hit upon the arrangements illustrated by you in 
the earlier part of this year, and which from that date have 
undergone no material alteration beyond the addition of the 
superheater ; also he observed that the tubes employed in their 
construction are all of English manufacture. 

M. Dupuy de Léme, notwithstanding the previous failures, 
was so satisfied with the design of these boilers that already in 
1860 he ordered the steam-tender l’Argus to be fitted with 
them, and these have now done duty for six or seven years with 

rfect success. A number of other vessels of the imperial navy 

ave since been fitted with them; and we believe at the present 
time Messrs. Belleville and Co. are making several boilers of 
great power for the French navy. 

That the boilers are inexplosive has been proved by experi- 
ments made under the auspices of a commission appointed by 
the French Minister of Marine upon the demand of the patentee 
during the earlier stages of his researches. One of his steam- 
generators, connected with an engine, was heated to a red heat, 
and the steam pressure raised to the enormous figure of from 
27 to 28 atmospheres, when a whistling noise was heard, and 
the engine sto’ ~ Upon inspection it was found that one of 
the tubes had. urst, and the steam had all escaped into the 
furnace ; but no accident of any other kind had happened. 

The other advantages claimed by M. Belleville for these 
boilers are, saving in time for getting up steam, as full pressure 
may be obtained in ten minutes to a quarter of an hour; saving 
in weight of about 40 per cent. ; saving in space of about 50 per 
cent. ; easiness of repairs, for if a tube comes to fail it may be 
replaced without much expense or trouble; and, finally, a saving 
of fuel, which may amount to 30 per cent. in boilers where the 
fire has not to be forced. This saving of fuel is not so much 
apparent in the amount of water evaporated per pound of coal, 
as in the fact of the superheating of the steam, by which the 
whole of the heat communicated to the water is rendered avail- 
able for mechanical work, 

The importance of this desideratum has long since been re- 
cognised in this country; but Iam not aware that it has ever 
been so thoroughly realised as in the scheme under considera- 
tion. 

I remain, Sir, yours very truly, 
? A J. BircKEL. 


November 12, 1867. 








TELEGRAPH TO INDIA. 
To THE Eprror oF ENGINEERING. 

Str,—At this juncture, while public attention is occupied 
with the opening up of a better and safer route than at present 
— it may not be inopportune to offer a few remarks on the 
subject. 

At present there are three projected routes, viz., the Red Sea 
and Aden direct, the Russian and Persian, and the French, 
Austrian, and Turkish. 

To carry lines out to join the Turkish system would be to 
repeat the blunders already made in that direction. Apart 
from the insecurity of that system through the almost per- 
petual internecine strife waged by the wandering tribes, the 
“hands” employed are a mixed set, few among them ‘hides 
able to understand each other (the English element being quite 
thrown out) even officially, consequently the vexatious delays 
and mutilations so loudly and justly complained of are by them 
daily and hourly perpetrated. With the exception of that sec- 
tion of the line formed by the Persian Gulf cable, this route is 
a failure, both as —_ accuracy and speed of transmission. 
On the Indian side of the last named section, a land line (the 
Mekran) was erected, at an immense cost, as an auxiliary link 
between Gwadur and Kurrachee. It, too, has proved a signal 
failure, in spite of puffing and endless patching. Clearly, then, 
there is no safety on this route. As regards the Russian line, 
it will be pretty much the same as the other, for the work will 
= through incompetent hands on its way to Bushire (the 

anding-over station in the Persian Gulf), thence to Kurrachee 
to be placed in the hands of stupid blundering Eurasians an 
Portuguese, en route to Bombay. 

There will be safety, despatch, and intelligibility insured by 
the adoption of the Red Sea route, from the fact of its passing 
through civilised countries, and being governed by a staff of 
eminent engineers and electricians, and its commercial routine 
overlooked and carried on by competent English telegraphists. 

These remarks are evoked by personal experience both at 
home and in India, und may, I trust, lead to a careful conside- 
ration of this highly important matter. 

I am, Sir, yours obediently, 
London, November 9, 1867. ANGLO-INDIAN. 








. 

Harwicu.—Works undertaken at Harwich under the 
superintendence of Mr. P. Bruff, C.E., with a view to the 
improvement and protection of Harwich harbour, have been 
attended with the happiest results. Already about four acres 
of the “beach end” have been washed away, and vessels of 
_ draught can 4 enter the harbour at high water by 

te) 
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INDIAN RAILWAY GUARANTEES. 
To THE Eprror oF ENGINEERING. 

Str,—Your correspondent “ Anglo-Indian,” in nay the 
difference between the guarantee arrangements the 
Russian and the Indian lines of railway, has not noticed one 
important provision in the latter, which is, that the guarantee 
is not restricted to the actual first cost, but extends to all 
subsequent additions, alterations, or improvements, as shall 
be properly chargeable to the capital account. 

e proper interpretation of the words “ properly - 
able to the capital account,” has been the subject of 
consideration by the Secretary of State, who, in 1864, laid 
down certain general rules on the subject for the guidance of 
the authorities in India. The principle involved in these 
rules, which is, no doubt, the correct one, is to charge u 
capital account the cost of all permanent additions or im- 
provements, and in the case of substituting for an inferior 
thing one of a superior nature, to charge upon capital the 
difference in cost. 

One of the accidents which have a occurred upon 
the Great Indian Peninsula Railway will probably come 
under one of these rules, which is as follows:—*... Ifany 
“ extraordinary casualty should occur, such as the destruc- 
“tion of a bridge by flood, the case must be regarded as 
“ exceptional, and the cost of construction or replacement 
“ must be charged to capital or revenue, or divi between 
“them, as may be deemed proper according to the circum- 
“ stances of the case.” 

Such accidents as have occurred upon unopened or recently 
opened portions of the railway will possibly come under the 
following provision: that the rules “are not to interfere with 
“ the arrangement which has been made with each company 
“ for allowing the cost of maintenance for one or two years 
“after the opening of the railroad, as the case may be, to be 
“ charged to capital.” 

As the Government have from the beginning exercised the 
power of control over every detail of construction, such eases 
of inefficiency in the design of the works upon any of the 
Indian railways, as may appear from time to time, have oc- 
curred with their full knowledge and consent. As far as the 
Great Indian Peninsula Railway is concerned, it is no doubt 
very much owing to the rigid economy enforced by the Govern- 
ment in past years that further expenditure is now necessary 
to perfect the works. , 

e average cost per mile, partly estimated, of the principal 
Indian railways may be roughly stated as follows: 


Bombay and Baroda... om wwe £24,000 
East Indian, main lin eco one 22,000 
Scinde ... a pon bie 20,000 
Eastern Bengal oe ove eee 17,000 
Great Indian Peninsula ... aaa 14,500 
Madras South-West line... ahi 12,000 
Great Southern a one one 10,000 
Punjab ai aso ‘ee ope 10,000 
Average of the above lines, about ... 17,000 


As the Great Indian Peninsula Railway is rather more 
than one-fourth of the total length of guaranteed railway in 
India, it holds a very cunt position in the above list, 
and the fact that its cost is about 25002, a mile below the 
average, representing a total about three millions, tends to 

rove that economy has been studied in its construction. 
Zconomy may have been carried too far, in a few isolated 
cases, but the general result will be the saving of a large 
sum, 

There are doubtless exaggerated ideas about the extent of 
the unavoidable casualities that have recently occurred upon 
this railway. In point of fact the actual casualties would, if 
nece , be covered twice over by the surplus profits of the 
past half-year in excess of the ippareatns. It may be found 
necessary to make additions and improvements, from time to 
time, to some of the existing works, and the railway company 
may find it easier to do so, now that the local Government have 
awakened from their apathy on the subject, than was formerly 
the case; but according to the terms of the contract, that 
expenditure must dasa be borne by the guaranteed capital ; 

even it were to amount to the extravagantestimate of half 
a million, the railway will still rank among the cheapest of . 
the Indian lines. 
I am, Sir, 
Your most obedient Servant, 
November 19, 1867. 








TOOLS AND TOOL-HOLDERS. 
To rue Epitror or ENGINEERING. 

Srr,—The absence of our Mr. Smith from home has been 
the only cause of our not replying earlier to the letter of Mr. 
Birckel, which appeared in your impression of November 

st. 


1 

The engineering firm of Chemnitz, in Saxony, who exhi- 
bited in Paris the wheel-cutting engine, copied from the 
patented machine of a celebrated Leaode topimaphen and also 
copies of our patent tool-holders and grindstone, is that of Mr. 
Zimmerman (not Hoffman or Harmann), who ordered from 
us, through a Manchester agent, May, 1866, a complete set 
of the tool-holders we then made, also one of the grindstones 
for grinding the cutters. These were supplied by’us to Mr. 
Zimmerman, who copied them and exhibited them as his own 
inventions at the Paris Exhibition, and there represented 
that he was using them throughout his own works. 

About the same date we supplied Mr, Hartmann, of 
Chemnitz, with a set of tool-holders, through another Man- 
chester agent. Young Mr. Hartmann had previously visited 
our works, and seen the tools and tool-ho in use. We 
went carefully through the Paris Exhibition Machinery 
Court, but did not see or hear of any other tool-holders or 
grindstone being exhibited, and can safely say that our 

was not exhibited by any other firm. 

A gentleman called upon the London agent of the Leeds 
tool-maker previously to, andaskedif he couldsupply a 
wheel-cutting engine. The t laid the patent 











before him. He said it was exactly the thing he wanted, 
and asked for a tracing to lay before the people with whom 

















a 








492 


ENGINEERING. 





[Nov. 22, 1867, 





he was connected in Germany, promising 

back by post. The order never came to hand; but Mr. Zim- 
“re the machine bit by bit. We were told he 

not only exhibited it as his own design or invention, but also 

patented it in Germany. 

We may also mention that the correct angles of the cutting- 
tools and the tool-holders exhibited were departed from, and 
that the copy of the gri was a very inferior one, some 
important portions being left out, apparently for the purpose 
of ucing a lower-priced article. 

e cannot too strongly condemn the want of honour on 
the part of Mr. Zimmerman in these matters. 

At the Paris Exhibition, Mr. W. Ford Smith, without 
making it known to Mr. Zimmerman’s representative, made 
some inquiries oy the tools and tool-holders, and was 
i coated by him Me. Zimmerman was the inventor, that 

was using them throughout his works, and that they were 
excellent tools. When asked by Mr. W. Ford Smith if he 
remembered Mr. Zimmerman having a set of tools and tool- 
holders and grindstone from Smith and Coventry, from which 
those articles were copied, he would not acknowledge it ; and 
when pressed for a straightforward answer, said that we had 
better ask Mr. Zimmerman about that, as he had had nothing 
to do with that part of the business. 

The insertion of this in your valuable r will oblige, 

ours most faithfully, 
Smit and CovENTRY. 

Gresley Iron Works, Ordsal-lane, 

Salford, hester, November 19, 1867. 








ENGLAND AND AMERICA. 


We reprint front The Times, of Friday last, the following 
interesting letter on the English and American iron trades. The 
letter, which appeared over the initials J. S., was, we have every 
reason to believe, written by Mr. James Shaw, of the firm of 
Shaw and Thomson. 


To Tue Eprror or THe Times. 


Sir,—A few remarks upon the iron trade, which is at present 
so depressed, may not be unwelcome from one who has just 
returned from a hasty trip through some of the most important 
rolling mills in the United States and Canada, The causes of 
the existing stagnation in England lie chiefly within ourselves 
and are obvious to the most casual observer. The break-down 
in confidence in railway directors has deprived railway companies 
of the power to make their customary renewals of permanent 
way, and has stopped further extension. This accounts for the 
present low price of rails, and the flat aspect of that part of the 
trade. The demand was so good two years ago, when every- 
thing in railways was so inflated, that a number of new mills 
were erected, and these are now struggling for an existence. 
About 1,000,000 tons per annum may be roughly stated as the 
rail production of England, and it may be computed that our 
home railways have purchased 150,000 tons less during the past 
twelve months than in the twelve months Tr, 

The general iron trade, especially that part of it depending 
upon iron shipbuilding, has fared even worse, and, judging from 
the disorganisation of business in Liverpool, which’ has been the 
my mainstay of shipbuilders during the last few years, 
there is little prospect of un early revival. Our foreign trade 
has not been impaired. India, Russia, and America have taken 
more iron this year than they did up to the same period last 
year, and the majority of our other markets have been quite as 

as usual. 


A recovery of the iron trade here will take place simultaneously 
with a general revival of confidence throughout the country. 
When that may be no one can tell, but it may be nearer than is 
generally thought. The Limited Liability Act has brought a 
number of companies into the iron trade, the effect of which re- 
mains to be seen. No trade is more dependent upon the indivi- 
dual and secresy of private enterprise than the iron trade. 
Any one who looks at the price of shares in limited liability com- 
panies will be able to form his own conclusions as to the present 

ity of the trade. 
at much may be said respecting our own trade before refer- 
ring to the same trade in America. — : : 
he duty vpon rails ——— Ay bo eg woe is 

15 68 c.. able in ,» equal to . per ton. e price 
ps i vals of tn deeneiteion usually shipped to America is 
just now under 5/. 15s. per ton at the shipping port, so that the 

duty in favour of the American manutacture is equal to a profit 
of 86 per ceut. This isa very considerable protection to the 
leading iron manufacturers, and one would expect that the 
American iron trade must be in a particularly a con- 
dition. Quite the contrary, The alluring prospect of such 
a splendidly protected trade has encouraged , so much internal 
competition that this evil is working its own cure, and at this 
, moment the trade is even more there than it is here. 
Large as the duty is, the ironmasters are still clamouring for 
more, looking to the paltry expedient of shutting out all foreign 
imports to cure the ee competition among them- 
selves, which bas been by the system of a continually 
increasing tariff. Large as our production at present may be 
in excess of a profitable demand, in. America it is proportion- 
ately gregter. Unless a rolling-mill in the States at present 
has some specialit by the way, you scarcely meet a 

tical American who does not carry a — in <—-—— 

Pie mot making fell time or working te prel he most 

thriving of the trade is gi iron, w is only rolled at 

three Ci we have fi a combination, by means of which 

they net very handsome profits. The largest size of this iron 

mane ia America is 15 in.; our largest size is 12in.; while in 
France and Belgium it is rolled up to 30 in. - 

Another prosperous business is that at Troy, in the State of 
New York, where horseshoes, railway spikes, and rivets are 
made by machinery. The h are made from a bar of 
iron at the rate of sixty minute. In England it is well 
known how few can be ie by hand per day, and they are not 
superior either in quality or workmanship. : 

he chief production in the States is rails, and since the con- 
clusion of the war the demand has been greatly curtailed. As 


yet the Southern States have made about as little progress in 
material reconstruction as they have done in political, and their 
absolute necessities can only be purchased in payments. 
The rail-makers of America have always fostered a preference 
and conshes RigiSe peiaes fer Asnesisnn salt, use of a supe- 
riority of ity as compared with English improved rails. 
ee id be more absurd. Three-fourths of the American 
new rails are re-rolled old rails, with a thin top of puddled bars, 
and these old rails are, in most cases, as yet the original rails 
— from England. During the past twelve months about 
25,000 tons of old rails have been shipped from England to 
America, which have been re-rolled to produce the quality said 
to be so much superior to English. 

At the same time it must be said that a better quality of rails 
—: and ought to be, made in England for the American 
mar. . 

At present English rails, even with the high duty, do compete 
in price with American rails, but as a rule English rails are 
only bought for the construction of new lines or extensions of old 
ones. ‘The American manufacturer generally renews the line 
by contracting to re-roll the old rails. Just now, although the 
stock of — rails in the New York market is scarcely 
5000 tons, the demand is so small that shipments from England 
are discouraged. Usually the stock in New York is 15,000 to 
20,000 tons. 

Americans have a sane to decide their tariffs for themselves, 
but with the great disadvantages of dear labour, coals, und ore 
it may surely be said that capital could be far better employed 
in developing the enormous agricultural riches of the country 
than in stimulating a trade which, upon its own merits, 
deprived of a tariff equal to 77 per cent., is unable to compete 
with other countries. How very much the high price of iron 
material must binder the extension of their railway enterprise, 
which is the very life and soul of their prosperity! The same 
organisations which have broken loose the chains of slavery 
should henceforth be used to free commerce from a thraldom so 
selfish and unwise. 

The Bessemer process has been introduced at several works, 
but the ore of the country is not quite adapted to it, and, so far, 
it has only been an indifferent success. The Hudson River 
Railway directors, who bought 5000 tons lately of Bessemer 
steel rails in England, have resolved to renew their whole line of 
150 miles with steel rails. 

Shipbuilding is for the most part confined to river navigation 
steamships, mostly of wood, and few plates are rolled, and only 
a small quantity of angle-iron. 

The foundries thrive better than the rolling-mills, and some 
of the castings are admirable. At Chicago there is notably a 
splendid block of buildings, with ornamental cast-iron frontage, 
which surpasses anything to be seen in England or elsewhere. 
One observes a readiness in the American character to adopt the 
most serviceable article, without regard to prejudice or previous 
custom. 

The stove trade is very extensive, and nothing made at Carron 

or Shotts will rival their productions. Scotch pig-iron is largely 

imported for that purpose, bearing a duty of $9 per ton, equal 

to 65 per cent. on present price, which of course is paid, as all 

ng are, by the consumer in the higher price of the article he 
uys. 

n agricultural machinery the iron used is considerable, 
and American ingenuity in that direction is ahead of every other 
country. 

The nail trade is not so active as it usually is, and the makers 
who cut nails (a very large trade) especially complain. 

Horseshoes, as has been already o! ed, are made by ma- 
chinery, and so also are the horseshoe nails. In England the 
oa prejudice exists against both, and with customary Eng- 
ish prejudice they are not likely to be in large use for a long 
time. The spirit of ba ag in its worst type descends deep 
into the constitution of the English mechanic, however liberal 
his creed may be. Were this not the case, there would be few 
English workmen’s homes without a from home and a 
clothes-washing machine. As has often been observed, the very 
necessities of the American _— compel them to invent 
methods of labour-saving. ‘The labour question is the question 
of the present day, and no trade has larger interest in it than 
the iron trade. 

There is a machine called a squeezer, requiring no manual 
labour, in every ironwork in America, doing the work of our 
steam-hammer, which requires the attention of two men. 
There is only one of these machines used in England. A 
steam-hammer is not seen in one work out of ten in America. 
To England belongs the honour of every great discovery connected 
with iron; but we need not despise or disparage the ingenious 
inventions which as naturally belong to America. _ 

The languid state of the iron trade in the States is greatly due 
to the aspect of a affairs, and not a little to the continual 
fluctuations in the price of gold. ‘ 

These are elements of so much uncertainty that it is needless 
to enter into considerations respecting them. It can only be 
hoped that the Southern States may ee their com- 
mercial oy oe under a system of free labour, and that free 
trade may be the outcome of the present struggle. 

Both in England and America the iron e is overborne by 
excess of production. With the labour question so unsettled, 
capital is not likely to be attracted to it, and when confidence 
revives there may be a better chance for the large capital in- 


vested in it. 
Your obedient Servant, 





J. 8. 








Tus Avnewo-Inpian Teteerarn Company.—A memorial 
in favour of a Government guarantee of 5 per cent. on a 
capital of 1,000,000/., to enable the pro Anglo-Indian 
Telegraph Company to establish an independent line to 
India by way of Egypt, has been signed@by the leading 
houses connected with our Eastern trade, and was trans- 
mitted on Thursday to Sir 8. Northcote by the Lord Mayor. 
The route in question was favourably noticed by the Com- 
mittee of the House of Commons appointed in 1866 to 





consider the postal and telegraphic communication with 
India. 


SINGLE ENGINES ON STEAMSHIPS. 

A CORRESPONDENT of the Scientific American (Mr. J. W. 
Cole) writes to that journal as follows, with reference to some 
remarks of ours upon an invention patented in England by 
two American engineers : 

“In your issue of October 5th, I noticed a quotation from 
ENGINEERING, criticising ‘“ American ” or single- 
cylinder marine engines, with reference to their liability to 
being caught on their centres; also editorial remarks, closing 
as follows :—‘ The invention alluded to is intended only for 
i uent contingencies.’ 

“ Being acquainted with the performance of the engines of 
the Pacific Mail Steamship Company—the finest of this class— 
as also with the object of the invention alluded to, a few words 
of explanation may not be out of place. 

= While the valves of these engines are worked by the 
eccentrics, or, in technical terms, ‘hooked on,’ no assistance 
is ever required in passing the centres ; this is shown by the 
steamers’ logs. But while moving in port, or working at the 
dock, with the eccentrics unhooked, and the valves worked 
by hand—so as to stop or reverse on the instant—they are 
liable to be caught. i — increases with the size of 
the engine, or lack of skill on the part of the engineer work- 
ing the valves. Occasionally there are causes over which the 
engineer has no control, as in working our ferry-boats through 
ice which obstructs the wheel-floats, stopping the engine at 
the a of least power. 

“ While this invention of Messrs. Vanderbilt and Sims is 
at hand in any case of emergency, it is more especially 
designed for use in port, and to push the engine off the centre 
after it has been placed there for adjustment, that being the 
— _— at which the engine can be properly adj and 
‘keyed up.’ 

“The use of these hydraulic jacks will prevent such serious 
accidents as caused a man to have both legs broken on 
the steamer Rising Star, in the latter part of the summer ; and 
another, more recently, to lose his life on the steamboat Pro- 
vidence. Both these accidents occurred while in port by pry- 
ing the engines off the centres with levers in the wheel, as 
has been the usual custom.” 








HOW TO DRAIN A WELL. 
To rue Eprtor or ENGINEERING. 

S1r,—The first perusal of such a delightfully innocent 
effusion as the one subscribed “Economic Utilitarian” in 
your last must surely be esteemed by you as one of your 

atest editorial privileges. Apart from the “fun” such a 
etter contains, it affords most conclusive evidence of the 
circulation of your journal beyond the limits of the profes- 
sion, even into the trackless space peopled by Britons with a 
grievance generally. 

As our disinterested friend, the E. U., evidently glori- 
fies himself upon having hit upon an idea, it is ost 
a pity he did not permit it to “blush unseen,” and so 
continue to enjoy it. If the “few seconds’” dodging of the 
“vulgar Cerberus” (I hope he didn’t call the na that 
to his face) had been supplemented by a few seconds’ con- 
sideration, it might have oc to the E. U. that 

ibly the whole area of the Victoria Station of the 
etropolitan District Railway and the adjacent portions 
of the line might be below the limits of natural drainage 
(it is some 10 ft., I believe), and that such a great gravel basin 
must in that case be saturated with water below that limit— 
not locally, but uniformly over the whole area. 

For the more easy understanding] of the E. U., we ma 
compare the condition of the excavation for the station, wit 
its retaining walls all round, to that of a tube with a per- 
forated bottom, or with, say, a sieve fitted on to its open end, 
plunged sieve downwards into 10ft. of water. Now if it 
were required to keep such a pipe empty, a poor ignorant 
engineer or contractor would pump away till he threw out 
the water at the top as fast as it came in at the bottom. A 
brilliant light, however, is flashed .y the subject by the 
E.U. In future we have only to fix a pipe in one of the 
— of the —_ bey the —a - at the top, 
and may be emplo or any of the ordi purposes to 
which that iaflapemealbe fluid is applied ! 

. Mutatis mutandis, that is exactly how he [proposes to deal 
with the station. 

It is evident that, to keep the water permanently out of 
the pipe, or out of the station, it would merely be necessary 
to put ina water-tight bottom as well as water-tight sides ; 
and that, doubtless, will be effected in the instance of the 
station by laying a bed of concrete of the requisite thickness 
over the wile aun of the works extending below the limits 
of Wishing ne ME: U. anoth immediately t 

ishi t' . U. another grievance i iately to 
restore him to his normal pone ge 
I am, Sir, your obedient Servant, 
T. SQuARE. 
Westminster, November 19, 1867. 


Tue Mont Cents Tunnet.—The Italian papers report 
that in the month of October the Mont Cenis tunnel was 
advanced 131.85 metres, or upwards of 140 yards, and that u 
to the 31st of October last 7664 metres had been excava' 
leaving 4555 metres to be done to complete the work. The 

rogress during the first ten months of se wea a 
1329 metres against 1094 metres excavated during the whole 
of 1866. If the rate attained during the last month can be 
kept up, the tunnel would be completed in 1870. : 

RUSSIAN Rartways.—Since 1838, when the first wp | 
was completed in Prussia, the ave annual length of - 
way opened in that kingdom has been 160 miles. At the 
commencement of this year Prussia had 5762 miles of line, 
but this total would not have been so considerable but for 
recent annexations of a. The capital expended upon 
the 5762 miles of Prussian railway was estimated at the com- 
mencement of 1867 at about 90,000,0007. In 1866 there 
were, altogether, 1831 locomotives at work upon Prussian 


railways. 
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BOLT-SCREWING AND NUT-TAPPING 


MACHINE. 


CONSTRUCTED BY MESSRS. SMITH AND COVENTRY, ENGINEERS, MANCHESTER. 


tt 


iu 


we 


oath 


Ws give, above, engravings of a form of screwing-machine, 
of which a large number have been constructed by Messrs. 
Smith and Coventry, of Manchester., The general arrange- 
ment of this machine will be readily understood from the 
perspective view. It consists of a bed, somewhat similar to 
that of a lathe, having the fixed head, by which the main 
spindle is carried, cast in one piece with it. The main spindle, 
which is driven by gearing, as shown, carries at its end a face- 
sepa provided with a kind of vice for holding the bolts to 

screwed, these latter revolving whilst the screwing dies are 
stationary. The main spindle is made hollow, so that long 
bolts can be passed through it. 

e arrangement and form of the cutting dies will be seen 
from Figs. 1, 2, 3,4, and 5. The dies, which are three in 
number, are carried by a casting fixed to a saddle which 
slides along the bed of the machine, this slide gg Sig ma 
of being traversed by a pinion gearing into arack. The three 
dies are placed radially in grooves in the casting, as shown in 
Fig. 3, and their outer ends abut against spiral cams, formed 
on a cam-plate which can be rotated by the radial handle 
shown. Each die or cutter has a notch formed in it, as 
shown in Fig. 5, this notch fitting on a corresponding spiral 
rib on the cam-plate, and enabling the rotation of the latter 
in one direction to effect the withdrawal of the dies. The 
cutting ends of the dies are not shaped to the are of a circle 
struck from the centre of the bolt to be screwed, But are 
formed so that the cutting edge is nearer that centre than the 
ae edge, this form enabling the dies to cut much more 
cleanly. 

Sceunsiog, which is shown in section in Fig. 2, can, as 
we have said, be moved round by the radial handle, and the 
extent to which it can be so turned, and, consequently, the 
amount to which the dies can be closed, is regulated by an 
adjustable stop shown in Figs. 1 and 2. The casting in 
which the cam-plate turns is graduated so as to enable the 
stop to be readily set to any desired position. In using the 
machine the stop is fixed in the position corresponding to the 
size of bolt to be screwed, and, the sliding saddle being run 
back from the face-plate, the cam-plate is turned round by 
means of its radial dle until the latter rests against the 
stop. A bolt being then i in the machine, the dies are 
pressed up against its end by means of the rack and pinion 
movement with which the saddle is provided; and on the 
bolts having been screwed for the requisite length, the dies 
are withdrawn by turning the cam-plate, and the slide run 
back, leaving the bolt clear for removal. The man or boy 
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working the machine has thus but a few very simple move- 
ments to perform, and the machine is therefore capable of 
turning out work very rapidly. With the stop once properly 
adjusted also, it is scarcely possible to turn out inaccurate 
work, as it is merely necessary to bring the radial handle 
against the stop to ensure that the bolts shall be screwed 
to the size required. 

The arrangement of the die and cam plates affords great 
facilities for inspection and cleaning. The dies are held in 
their grooves by a plate secured by three screws, as shown in 
Figs. 2 and 3; and by slacking back these, and turning the 
plate partly round, it can be readily removed, leaving the dies, 
&c., fully exposed. The cam-plate also can be very easily re- 
moved, when necessary. The dies are kept well lubricated 
by oil, supplied from a can, and delivered between the 
dies, right on the top of the bolt which is being screwed. 
The casting carrying the dies and the saddle are so formed 
that the waste oil is delivered into the hollow bed of the 
machine, and from this it is drawn off as required by the neat 
arrangement of oil-cock shown on the right of the perspective 
view. Of course, the waste oil is mixed with the cuttings 
removed by the dies, and an ordinary cock, if used for draw- 
ing it off, would be likely to become choked. To avoid this 
Messrs. Smith and Coventry have adopted the neat little con- 
trivance alluded to. It consists merely of a bent pipe jointed 
to the end of the bed of the machine, so that the end of the 
pipe can be directed either upwards or downwards. When 
the pipe is turned downwards, any oil which may be in the 
bed of course flows out through it; whilst when the pipe is 
turned upwards, its end is above the level of the oil. The 
bottom of the bed is made with a downwards inclination 
towards the pipe. 

When the machine is to be used for tapping, the casting 

ing the dies, cam-plate, &c., is removed, and the bracket 
shown by Figs. 6, 7, and 8 substituted. This bracket serves 
to hold the nuts to be tapped, the tap being carried by the 
main spindle. The arrangement will be readily understood 
without further explanation. 

In the machine which we have described, the arrangement 
for carrying and adjusting the dies is particularly simple, 
and, indeed, the whole of the details are exceedingly well 
designed. The machine is made in several sizes, the est 
being capable of screwing bolts up to 3 in. in diameter. Our 
engravings of it have Sonia repared from i with 
which we have been supp by Messrs. Smith and 
Coventry. 
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STEERING-ENGINE FOR THE 
NORTHUMBERLAND. 


Tue Lords of the Admiralty have ordered Messrs. G. Forester 
and Co., Liverpool, to fit the Northumberland with automa- 
tie steam steering-gear on Mr. McFarlane Gray’s patent 
similar to that applied by them so successfully to the Great 
Eastern. This was illustrated in Encrnzerine of June 7th 
this year. In our description the word hydraulic should 
have been automatic. The hydraulic modifications of the 
invention, for which we have the drawings, had to be omitted 
from the illustrations for want of space; and as the Great 
Eastern’s is alone represented, the letters R, 8, and T should 
be omitted in the reference index. A further description of 
this steering-gear was given in this journal, in the third 
volume, page 448. 

The steering-gear of the Great Eastern is not a hydraulic 
apparatus; it is steering entirely by steam, and the distin- 
guishing feature is the introduction of a simple differential 
apparatus, which controls the engine automatically. Our 
itlustrations showed winding gear and telegraph apparatus 
attached to the steering-engine, as they were actually con- 
structed for the Great Eastern; but that for the Northum- 
berland will be only a steering-engine, and would be repre- 
sented by omitting from our illustrations the parts lettered 
E, F, G, H, and O, which will greatly simplify the machine. 








BREECH-LOADERS.—In reply to a question by Lord Elcho, 
Sir John Pakington stated in the House, the other evening, 
that the prizes awarded by the committee, nominated last 
year at Lord Elcho’s instance, were not to be considered as 
determining the arm to be adopted into the service. Of one 
hundred breech-loading rifles sent in for competition, seventy 
did not comply with the terms of the advertisement. Sir 
John was disposed, if it could be arranged, to have some or 
all of these seventy tried also, and thus to obtain further 
elements for a final decision as to which is really the best arm 
for the British soldier. 

Tue Frencu-American Atiantic Treiecrapy.— M. 
Pinard, the new French Minister of the Interior, has granted 
to MM. Delessert, Frederick C. G. Ritso, and others, pro- 
moters of the Franco-American —= Company, the ex- 
clusive right for a term of years to do all telegraph business 
between ce and the United States of America, and no 
other concession exists. 
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YOUNG'S PARAFFINE WORKS. 
(Continued from page 479.) 

Tue crude shale oil is a mixture of the different 
kinds of hydrocarbon and of a great number of im- 
purities, which give it a dark colour and a dirty ap- 

ce. The impurities are removed by repeated 
istillation and alternative washing with sulphuric 
acid and caustic soda. The different ingredients of the 
urified oil are separated by what is called fractional 
istillation, i.e., by separatel. catching and condensing 
the vapours coming from the still in succession, the 
more volatile products coming first, and the heavier 
rtions at a later stage. The proportion in which 

e different kinds of oil exist in the crude shale oil 
was shown by Mr. Young in one of his illustrative 
groups of samples at the Paris Exhibition. The 
quantity of crude oil from 6 kilogrammes of shale 
being=1.065 litres; the contents are given by the 
following figures, viz. : 


Burning oil 0.468 litre 
Lubricating oil ... ... 0.092 ,, 
BApBths occ cco ace oe =(9.016 =, 
Paraffine... . 76.2 grammes. 


The machinery and apparatus for refining the shale 
oil at the Addiewell Works we understand to have 
been made by Messrs. Norman and Co., of Glasgow ; 
but there is a very complete boiler-maker’s workshop 
belonging to the parafline werks, where a great num- 
ber of the wrought-iron stills and boilers haye been 
made, and where all the repairs are executed. The 
crude oil is pumped from the reservoir, where it 
first collects and settles into tanks elevated to a 
height of about 20 ft., and it is run from these 
tanks into the refining stills simply by opening 
the cock of the feed-pipe. The stilis for the crude 
oil are plain cylindrical boilers, 7 ft. 6 in. diameter 
and about 9 ft. long, placed on end, and fired from 
below. They are sixteen in number, and each is filled 
once in forty-eight hours, on an average. The volatile 
products distil over, and are condensed in long pipes 
running zigzag through a shallow water-tank, eac 
still having its own cooling-pipe immersed in the same 
great reservoir, which serves for the whole row of 
stills. The lighter portion of the oil being removed 
in this manner, there remains at the bottom of the 
still a thick liquid, which, when accumulated to 
a suflicient height, about once every week, is drawn 
off to atiother set of similar stills for extraction of 
the solid) paraffine. Below this heavy liquid another 
product 6t the first oil-still collects, and this is a solid, 
pure, and uniform eoke of very superior quality, which 
is much in request by coppersmiths, brassfounders, &c. 
The products of first distillation are conducted in pipes 
to the building which contains the apparatus for puri- 
fication. This building is placed at a considerable 
distance from those parts of the works where fires are 
maintained; it is divided by a central partition, 
forming the engine-room, into two tracts of about 
150 ft. each in length, and it is covered by a roof in 
two spans of about 30 ft. each, supported on the outer 
walls and on a-row of cast-iron columns. The 
machines throughout this entire building are exact re- 
petitions of one type—viz., a pom ex ¢ cast-iron tank 
placed about 6 ft. above the floor level, and carrying a 
vertical spindle in its centre, on which a set of agita- 
tors is made to revolve so as to mix the liquid con- 
tents of the tank. The motive power is obtained from 
a central shaft running all along the building, and 
twelve such machines are placed in each wing of the 
building in two parallel rows of six. Below each 
mixing tank are three settling reservoirs of similar 
size and appearance to the former, only without any 
agitators. The same kinds of machines serve for the 
mixing with sulphuric acid and for the caustic soda, 
and only the filling cisterns, or “measures,” from 
which the chemicals are disch into the tanks are 
different, those for holding sulphuric acid having a 
lead coating, while the others are of plain cast iron. 
The action of sulphuric acid in contact with crude 
paraffine oil is to destroy the colouring organic sub- 
stances mixed or contained in it. The acid does not 
attack the paraffine itself, and it separates from the oil 
when allowed to settle by the difference of gravitation. 
The caustic soda is wanted for removing any remaining 
traces of sulphuric acid, and also for taking out the 
carbolic acid contained in the oil. It separates 
from the oil, the same as the acid in the settling tanks. 
The process of distilling and washing with sulphuric 
acid and soda is repeated three times in succession, 
and for this purpose the oil is carried through pipes to 
a series of large stills or boilers, 8 ft. 6 in. diameter 
and 22 ft. in length each, and after each distillation, 
pumped back into another mixing apparatus of the 
purifying-house, the arrangement being such as to make 





the oil take its course through machines and stills 
placed behind each other in straight lines, as it enters 
its different successive stages of refining. Each distil- 
lation shows the same results, and affords the same 
facilities for separating the lighter and heavier materials 
from each other, and for collecting those of a similar 
character. The ultimate products and their relative 
proportionate quantities we have already named, and 
their properties are too generally known to require 
further description. 

The separation of the solid paraffine from the heavy 
oil containing it, and the <d connor purification of 
the former, is another important branch of Mr. Young’s 
great invention. The machinery and plant for this 
process, although in course of construction at Addie- 
well Works, is not yet completed, and we refer, there- 
fore, to the establishment at Bathgate for the details 
connected with this branch. According to the dif- 
ferent melting-points of the different varieties of solid 
paraffine, to which we have already alluded, the tem- 
perature of solidification varies within a very wide 
range. Some kinds of heavy oil produce crystalline 
flakes of solid paraffine at the atmospheric tempera- 
ture; others at a slightly lower temperature ; while 
some oils require refrigeration to 10° or 15° Fahr. 
below the freezing-point of water, ¢.e. to 20° or 15° 
Fahr., before they will allow the dissolved parafline to 
erystallise. Some oil, having parted with part of its 
parafline at a higher temperature, may be made to 
yield a further quantity by refrigeration, and conse- 
quently the means for cooling the oil artificially have 
become of primary importance for the manufacture of 
paraffine. The most successful refrigerating-machine 
is that invented and patented by Mr. Kirk, who for- 
merly was the chief engineer of Mr. Young’s Parafline 
Works. We, in one of our earliest numbers (see 
vol. i. of ENGINEERING, pages 62 and 124), de- 
scribed and illustrated Mr. Kirk’s refrigerating ma- 
chine, and we now refer to that description for all the 
details connected with this machine. The machine at 


h | Bathgate works with eminent success, and a new and 


much larger machine of the same type is about to. be 
fitted up at the Addiewell Works. The cold-transmitting 
agent which circulates between the refrigerating ma- 
chine and the paraffine oil is salt brine, and the solid 
paraffine is collected upon a large revolving table or 
dise, cooled by this brine from below. In its crude 
state, the parafline forms yellow crystalline scales of 
somewhat dirty appearance, and mixed with a quan- 
tity of heavy oil adhering to the crystals. The sepa- 
ration from the liquid is effected by mechanical pres- 
sure, the mass being first filled in bags and exposed to 
a moderate pressure, and afterwards piled between 
flannel sheets and subjected to the action of a hydraulic 
press, which effectually removes all liquid matter from 
the solid paraffine. At Addiewell upwards of thirty 
hydraulic presses, some made by Messrs. A. and 
Steven, of Stirling-road, Glasgow, others by Messrs. 
A. Moore and Son, are in course of erection for the 
extraction of paraffine. The colouring matter con- 
tained in the crystals is removed by repeated dissolu- 
tion in naphtha, and subsequent removal of the latter 
by pressure. This process is repeated three times, 
each successive stage producing a finer solid mass, 
which ultimately has a perfectly white colour. A final 
treatment is required for removing any traces of. 
naphtha, which would give an unpleasant smell to the 
parafline. This removal is effected by melting the 
paraffine, and passing steam through it. The mecha- 
nical action of the steam carries the volatile naphtha 
with it out of the liquid mass, and when allowed to 
cool the refined parafline presents the aspect of one of 
the finest, clearest, and most homogeneous substances 
at present known. The principal application of solid 
paraffine is the manufacture of canis, and this last 
stage of the succession of processes is in full opera- 
tion at the Addiewell Works. The machines for 
forming or casting candles are of American origin, 
and of a very simple and ingenious construction. The 
parafline is run into t! e candle-moulds in the liquid state, 
and removed after solidification by a simple mechanical 
movement. The candles are occasionally coloured, care 
being taken to select combustible colouring substances, 
such as aniline dyes, in order to prevent the formation 
of ashes due to the incombustible mineral colours. Some 
of the oil squeezed out of the solid crystals of paraffine 
has for a long time past been considered as a refuse, 
it a too thick to be used as lubricating oil, and still 
incapable of yielding any more crystallised paraffine. 
Mr. James Young, jun., the son of the founder of the 
parafline industry, has succeeded in utilising the mate- 
rial by a process patented some two yearsago. It con- 
sists in distilling the heavy oil under pressure, and the 
result is the conversion of this material into lubricating 


‘several thousand miles, by sea and river, is needful; 


O..| interest on the required capital, would be looked for 





or burning oil or naphtha, according to the tempera- 
ture and degree of pressure maintained. The pres- 
sures now in use vary from 1 to 14 atmospheres. 
Paraffine industry has, since 1850, become one of 
the most important sources of wealth and prosperity in 
this country and elsewhere. The mineral oil manufac- 
ture of this country amounts at this present moment 
to an annual production of 10,000,000/. in value, ex- 
ceeding, we believe, that of all other chemical manufac- 
tures put together. There are many great works in 
Scotland, Wales, and in some parts of England 
making mineral oils from coal, bituminous shales, and 
from natural petroleum ; and large engineering estab- 
lishments, like the Kinning Park aks: in Glasgow, 
and some others, are exclusively employed in making 
the plant and machinery required for oil-manufacture.* 
Manufacturing districts have come into existence on 
formerly uninhabited land, and whole populations 
have grown up dependent upon this new industry, and 
maintained by it. This whole great accomplished 
fact, due to the talents, the perseverance, and industry 
of one man, is a magnificent creation in itself—a new 
world of labour and prosperity. It will form the 
great monument of James Young in time to come, 
and it will carry his name down to future generations. 


PROPOSED RAILWAY BETWEEN 
RANGOON AND CHINA. 

AttuoueH the English Government has now, for 
many years past, consolidated its power in the East 
Indies, it is a subject of no small amount of astonish- 
ment that up to the present time there is no direct 
commerce between the British possessions in the East 
and the western provinces of China, although their 
borders lie within two hundred and fifty miles of each 
other. In order to reach those provinces, a detour of 











and this, by a direct land communication, would be 
reduced to a few hundred miles: Not only would a 
railway communication between the British possessions 
and China secure immense advantages to both England 
and India, but it would give to the Chinese visible 
working proofs of the advantages of railways and tele- 
graphs, without which they are never likely to adopt 
these inventions. Various routes have from time to 
time been proposed for effecting such a communication 
with China, and, amongst others, one from Upper 
Assam, which would prove peculiarly advantageous to 
the tea-speculators in that distriet ; but the subject of 
our present notice is the project for a line from British 
Burmah. Should the hopes of the friends of this en- 
terprise ever become realised, there can be no doubt 
that Rangoon would then become the most important 
and thriving port in the whole of our eastern posses- 
sions. It cannot be denied that some substantial 
support, in the shape, probably, of a guarantee of 


from Government, by any parties who might wish to 
undertake the construction of such a railway. What 
the cost would probably be it is impossible to estimate 
in the absence of even any experimental survey of the 
entire line. The only objections raised to the under- 
taking, so far as we are aware, have been on the 
grounds of a fear lest it should lead to political com- 
plications with the King of Burmah ; but these, we 
feel assured, will not bear much scrutiny, and that they 
must fade away into —— before the highly 
important results, political as well as commercial, that 
the construction of such a line would be sure to 
secure us. 

The construction of a line of railway between Ran- 
oon and the district of Yunau, in China, was, we 
Store, first proposed by Captain Sprye, a retired 
officer of the Indian army, some ten or twelve years 
ago, soon after the annexation of Pegu and Martaban. 
The object of the line then proposed was to open up 
a commercial communication with the friendly Shan 
States lying to the north-east, and through them to 
reach the western districts of China. e railway 
was to start from the port of Rangoon, and to run 
across eastern Pegu and the Burman Shan State of 
Kiang Tung, to Kiang Hung, on the right bank of 
the Meikong, or Upper Kambaja river, near to where 
it issues from the Chinese western province of Yunan, 
a navigable stream for deep-laden boats; and it is 
considered that both India and England could not fail 
to benefit very largely from the realisation of this 
design. Without taking into account the rich and 
well-peopled Shan States, the six most western pro- 








* Some very well written accounts of the modern state of 
— industry in Scotland, » Mr. John Mayer, F.C.S., 
ave appeared in the Glasgow Morning J and have, 
we are iiformed, been transferred to the columns of other pub- 
lications without acknowledgment of the source. 




















Nov. 29, 1867.] 


ENGINEERING. 


495 








vinces of China, which it is proposed to open, contain 
an area of 551,773 square miles, with a population of 
93,651,778, and 428 cities. The two most western 
of these provinces, and consequently those nearest 
to British Burmah, viz., Yunan and Szecheun, alone 
contain more than 38,000,000 of people, .and,,are 
known to yield, with numerous other valuable. pro- 
ducts, gold, silver, mercury, cinnabar, vermilion, cop- 
er, iron, and coal; tea and silk; wool and goats’ 
air; sables and other furs; wheat, rice, and millet ; 
rhubarb and other valuable drugs; indigo and other 
dies ; insect-wax, bees’-wax, the tallow and oil trees, 
and petroleum; honey, cinnamon, lemons, oranges, 
and pomegranates; variegated marbles of; great 
beauty; horses and mules; skins and hides; the 
s-cloth, or rheea plant, jute, and other: textile 
| a products which it would be but natural to con- 
sider would be provided in any quantities y to 
pay for British and Indian goods, suited ‘both to the 
people of the north and the south, to ‘whom the 
Chinese traders would actively convey them. With 
regard to the disposition of the people to deal with us, 
it appears from the report made by Captain McLeod, 
sssistant commissioner, at Moulmein, to the Govern- 
ment of India, of his mission in 1836-37, to the Bur- 
man Shan States of Kian Tung and Kian Hung and the 
west of China, that the ruling princes of the two Shan 
States, their ministers, chiefs, and people, received 
him with the most marked cordiality and rejoicing, 
gave their ready concurrence to the opening of a com- 
mercial way from the British Burman frontier to 
China across their states, and even through their 
capitals, proffered every facility and assistance that 
they and their people could render to the work, pro- 
mised that British merchauts should pass to and fro 
through their territories free of transit duty, and de- 
clared that everything their countries produced should 
be at the disposal of our merchants—excepting only 
women and children for sale into slavery, for which 
purpose they are sometimes carried off by Siamese 
marauders. Subsequent inquiries have further shown 
that the rulers of these Burmese Shan States are fully 
alive to the importance of a dependence on the British 
Indian Government, which they would greatly prefer 
to their present subjection to the king of Ava. 

For more than ten years the proposition has been 
urged by Captain Sprye, and his son, now deceased, 
upon the Indian and home Governments, and the sub- 
ject has since been ably taken up by Captain J. M. 

illiams, of the Bengal Staff Corps. From 1861 to 
1865 no less than twenty-six memorials in favour of 
the proposition, and praying for a survey of the 
country, were addressed by the principal chambers of 
commerce in this country to the ministers of the 
day. But Sir Charles Wood, at that time Secretary 
of State for India, co-operating with the Foreign Office, 
always discouraged the enterprise, and the replies re- 
ceived were all of an unsatisfactory character. Upon 
the accession of Lord Derby to power, the Chambers 
of Commerce of Yorkshire and Lancashire addressed 
a fresh series of memorials to the new premier on the 
subject. These were eleven in number, making thirty- 
seven in all. Upon receipt of the earliest of them, 
the Cabinet took the question into consideration, and 
the result was a despatch from Lord Cranborne to the 
Viceroy of India, dated 29th September, 1866, direct- 
ing that a survey of the line should be effected. On 
the 8th December following, Sir John Lawrence 
answered the despatch, objecting to the survey; where- 
upon Lord Cranborne, on the 7th February last, ad- 
dressed a rejoinder to the viceroy, disposing of his ex- 
cellency’s opinions, and repeating the order that the 
survey should be made ; and Sir John Lawrence had, 
accordingly, no alternative but to order a surveying 
party to be formed, and its direction was given to 
Captain J. M. Williams, A-LC.E., and Captain C. H. 
Luard, R.E. By this time a good part of the dry 
season had been lost, and even then the surveying 

arty were not adequately equipped. . Their operations, 
eae Bie up to the setting in of the rains in July, 
when the party had to return to Burmah, were highly 
favourable, the first two hundred and fifty miles having 
been surveyed with most satisfactory results. = 

The country from Rangoon to the Sittang river is 
practically level, and is drained by numerous small 
creeks which fall into the Pegu and Sittang rivers. 
East of the Sittang, hills, which are extensions of the 
Himalaya range, reach southwards, almost as far as the 
town of Beeling; what level ground there is ye 
confined to the immediate neighbourhood of rivers au 
the larger streams. The hills, running north and 
south, form the watersheds of the Sittang, Beeling, 
Youzaleen, and Salween rivers, the three rivers first 
mentioned, and their watersheds must be crossed by 
any route taking a direct line to the British frontier 





on the north-east. cg 4 routes were examined by es 
surveying party—one Shoaygyeen, crossing the 
wabeochen a the Pickay-donage a to the east of 
Shoaygyeen ; the other passing south through Kyketo, 
and entering the Beeling valley a little to the north of 
the town ofthat name, ‘but. instead of crossing the 
hills of »the-Sittang -watershed, passing round their 
base. “These: two routes’ coidcide from Rangoon to 
Pegu, and also from the 166th mile on the Beeling 
river northwards to the Pah Choung. 

After leaving Pegu, the first obstacle to be en- 
countered is the Pegu river, 300ft. broad, which 
might be bridged without difficulty. The passage | 
thence across the Pegu plains is easy, and an embank- 
ment of from 24ft. to 3 ft is all that would be required. 
From Pegu the Shoaygyeen route takes the direction 
of Shoaygyeen, and near that place crosses the Sittang 
river, which is about 1040 ft. broad. From the east 
of this river the route passes through a oy | easy 
country for twenty miles, when it nears the Thekay- 
doung range, which is the watershed of the Sittang. 
This offers a difficult obstacle; but, having crossed the 
range, the route descends into the Beeling valley, 
where it joins the alternative or Beeling route. 

The Beeling route, after leaving Pegu, takes the 
direction of Sittang, crosses the river, at that point 
1520 ft. broad, near that town, and thence passes by 
Kyketo into the Beeling valley a little north of the 
town. By following this course, the Beeling route, 
though about ten miles longer than that by Shoaygyeen, 
avoids the high watershed on the Thekay-doung. From 
Beeling the route passes alongside the river, finally 
joining the Shoaygyeen route, as before mentioned. To 
reach that point with the fewest engineering difficulties 
the river must be crossed twice in order to avoid spurs 
which come down to its edge; but as in this neigh- 
bourhood it is only about 300 ft. broad, bridges would 
not be a serious expense. 

From the point of junction, the common route passes 
through an easy country to the Beeling watershed, 
crosses this and passes up the Youzaleen valley on the 
right bank of the river; ata point about 12 miles 
above Paphoon, the route crosses it and approaches 
the Youzaleen watershed. ‘This, with the country 
between it and the Pah Choung (the British frontier), 
are the serious difficulties which have to be encoun- 
tered, necessitating under favourable circumstances an 
ascent by a gradient of about 1 in 30; but unless the 
eastern spur of the mountain range were made use of, 
it would be little less steep than 1 in 17. 

The Shoaygyeen route, though the shorter,"is more 
difficult than that by Beeling, which is 245 instead of 
235 aniles in length. Lither route has to encounter 
40 miles of difficult country between the upper portion 
of the Youzaleen valley and the Pah Choung, but until 
that is reached the Beeling route meets with no serious 
obstacles, 

It was recently stated in one of the home Indian 
papers, that orders had been sent out for a suspension 
of the survey; but, since that statement appeared, a 
telegram from India, in the Zimes newspaper, ‘an- 
nounced that orders had been given for its continuance. 
Whichever may be the correct representation of the 
present state of affairs with reference to this highly in- 
teresting survey, it is to be hoped that no short-sighted 
policy or mistaken political views may arise to put a 
stop to a work, scarcely yet commenced, which, met 
with such continued opposition before it was permit- 
ted to be undertaken. 








MUSEUM OF FIREARMS. 


A musevm for the permanent exhibition of all»yarieties of 
firearms and their accessories has just been established adjoin- 
ing the Rye-lane Railway-station, Peckham. The museum 
has been established for the purpose of showing, free. of 
charge, specimens of every known app le and .system 
applied to guns, rifles, carbines, pistols, and all other small 
arms; also samples of all explosive compounds, projectiles, 
cartridges, cartridge-cases, cartridge-machines, wadding, &e., 
&c., with the accessories, implements, and tackle used. ,there- 
with ; also models and illustrations of the various contrivances 
for the successful breeding and rearing of game, vermin-traps, 
and poaching —— ; in short, not: will be omitted 
that can possibly interest the shooter. A shooting range is 
attached to the museum, for the trial of small-arms, new or 
improved explosives, projectiles, &c., &c., provided with in- 
struments and appliances for correctly and _scientificall 
ascertaining their relative and comparative merit as rega’ 
velocity, penetration, pattern, recoil, and other — 
elements necessary to the perfection of really and 
efficient weapons. The library will contain the e026 i 
standard works on firearms, explosives, projectiles, the. game 
laws, the theory, science, and practice of shooting; dog- 
breaking ; the breeding and rearing of game ; also the speci- 
fications of patents for firearms, and copies of those journals 
which more especially devote their es to these subjects. 
Books are kept in which are recorded full particulars of all 





estates and shooting-quarters to sell or let ; dogs, game, and 


other shooting property for sale; gamekeepers and watchers 
wanting situations; also the pedigree of celebrated shooting- 
dogs. e institution will further collect, for the use of sub- 
scribers, information on all new and improved principles, 
processes, and inventions which have reference to firearms ; 
on the bearing and influence of the game laws ; the 
of the ing season, and all kindred matters. \)) = 
It is further intended, so soon as the ion of .the sup- 
rouse of the museum shall have been obtai to form and 

evelop an association for the more effectual sup ion of 
poaching, illicit traffic in game, and similar eyils. It is felt 
that a united and powerful association, under the manage- 
ment of a central and permanent institution—whose special 
business it is to watch the interests of its subseribers,'to re- 
ceive and circulate information, undertake utions, and 
endeavour to improve, as well as apply, existing laws—will 
be much more likely to secure the objects proposed than any 
local or temporary society. 

The subscription is one guinea per annum, which will 
ae the a 1st, to have free admission atiall times, 
when open, to the museum, shooting r, and li ; 
2nd, to be entitled to the advice ph YB on of Reg ath 
tution on matters ee with the objects for which it is 
established ; 3rd, to have the opportunity of using the 
registers as a medium for the obtaining and transfer of all 
descriptions of shooting property, free of charge; 4th, to 
have their small-arms tested and certified, free of charge; 
5th, to be informed of all important improvements and other 
matters interesting to the sportsman. We believe that this 
museum is likely to meet with extensive support. 








LECTURES UPON CIVIL ENGINEERING. 


We observe that Professor Fleeming Jenkin is about to 
begin his second course of lectures at University College, 
Gower-street, on the 4th of December. 

During the past two years, at University College, Gower- 
street, Professor Pole, who occupied the chair of Civil En- 
gineering, had formed no class, and there seemed some danger 
of the total extinction of one of the attempts made to give a 
public technical education to engineering students. We 
therefore observe with pleasure that Mr. a call Jenkin, 
who lately accepted the chair vacated by Professor , has 
delivered one course of lectures, and now announces a second 
course (on “ locomotives”), having, we understand, met with 
some encouragement by a fair attendance at his first course 
of lectures on “ bridges.” 

Lectures on general engineering can hardly be made very 
instructive unless they are either extremely numerous or are 
a by hia hard reading on the part of the 
students. It is difficult to say where engineering, aaa study, 
begins and ends. The duty of the engineer is to apply to 
serge problems the theoretical information which he gains 

y the study of mathematics, physies, chemistry, and geo- 
logy. To do this he requiresia partial acquaintance with the 
properties of materials which can only be gained by experi- 
ence, such as a very lucky pupil may sometimes get in an 
engineer's office or in a workshop. Most men begin to gain 
this experience when first put in charge of work. No in- 
struction can ever supersede the necessity for this experience ; 
but lectures may at least show how the various principles 
and results of the science are applied by the practical en- 
gineer. They can show the student what he has to learn, 
and can draw his attention to the works already executed in 
which the application of those principles is best exemplified. 
This, in the prospectus issued by Professor Jenkin, is the 
pro; me which he puts forward. 

is plan of subdividing his whole course will probably be 
found convenient. Instead of a connected course of fifty or 
sixty lectures, in which a large number of subjects are handled 
in a somewhat cursory manner, he takes some limited subject, 
such as “ a or civil engineering, or “locomotives” 
for i nj 2 mo On each subject he proposes to 
deliver about ten lectures, in the course of which he will be 
able to treat the various subdivisions of his subject with some 
completeness ; for instance, any student, who had reall 
understood and could apply the printed notes given him wit 
the ten lectures on bridges, aout have a fair knowledge of 
how calculation was applied to bridge work,and.of. the kind 
of experience it would, be necessary for: himyitostiequire by 
observation. by goes coven 

The prospectus for “ locomotives” promisesequally complete 
treatment in the lectures, which will begin on the of 
December. The subdivision of the lectures into short sets 
will also be convenient for engineers’, pupils.from outside the 
university, who may choose those subjects:which specially in- 
terest them without paying high fees fora long course. 

If, however, University College is to educate engineers, it 
must add considerably to its yearly programme. We under- 
stand that the governing body hag, sanctioned the establish- 
ment of a drawing class, in which smechanical draughting 
may be taught. 

A good workshop, such as King’s College possesses, and 
perhaps a class of applied mechanics, are required in addition 
to the teaching now given. The class of surveying and level- 
ling must also become a reality. Professor Jenkin is, no 
doubt, aware of these deficiencies, and we hope may be able 
to remove them. 

Further information as to Professor Jenkin’s course will 
be found in our advertising columns. 








Ascryes Dy fa ehii gee storeship Supply lately 
took two A trong guns to. to be sent thence to 
ng tis yy as ed for anjancient and very large 
pen of great historical interest at the Dardanelles, which will 
taken home by, the Terrible as,a curiosity. This monster 
un weighs from 12 to 15 is 124%. long, and 30in. to 
6in. in exterior diameter. It was one of the Pieces of 
ordnance used in the memorable siege of Constantino: rtf 
Mahomet II. in 1453, and has been presented to the Bri i 
Government by the Sultan. 


ee ee ae 








ee 


; 
} 
; 





mr = re 
5 a nen — 2 = — 








46 ENGINEERING. [Nov. 29, 1867. 








ANVIL BLOCK (Wetcut, 210 Tors) AT THE BOLTON IRON AND STEEL WORKS. 








“Tae casting, in a single piece, of a block 
weighing 210 tons is no trifling matter, 
= and the anvil block of that weight, shown 
in the annexed engravings, is probably the 
largest single casting which has ever yet 
been made. This block belongs to a steam 
hammer used at the Bolton Iron and Steel 
Company’s works at Bolton; for hammer- 
ing steel ingots, the hammer, which was 
made by Messrs. Nasmyth, Wilson, and 
Co., having a 25-ton head, falling 9 ft. 
The foundations for the hammer standards 
are shown in our engravings, which com- 
prise a longitudinal section, transverse sec- 
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| ‘ \S \\ MAY AQ | \ tion, and plan. The block, the shape of 

é — 7 GOEL EE ss NEHL y | N which is shown by the figures, is a casting 

NG | Rens Yfffyyyh; Ly Y, 4} YY Z g | i | = 12 ft. square on the base by 11 ft. 6in. high, 
ae << ew > RAW fyi; G Z GY; YY: MN yf CU and it was cast at a horizontal distance of 
AN SSE 4 YH YY : aM ie eh peti 16ft. from its present site, in an in- 

~ => a aac tj} KROSS RAR verted position. e casting was made by 


Yy / the aid of two of Ireland’s patent cupolas, 
G UY; / and the operation was conducted under the 
Yypyj direction of Mr. J. Ireland, who has great 
= YY J Yj YY; G experience in this class of work. 

‘ Uy Yj Yi; The two cupolas used at Bolton had 
“Uf by Uta YJ“ iia wrought-iron casings 7 ft. in diameter and 
=< Ay CSRS 22 ft. high; and the charging doors were 
R SS \\ \ ASS SENN mH N : 15ft. above the ground level. The fur- 
. WS = ee X 


SANK naces, when bricked up, were 3 ft. 8in. in 
= 


pee > NK diameter across the tuyeres, widened out 


A 


A below to 5ft. Gin. and above to 5 ft. 
SST There were twelve tuyeres in each furnace 
—four at the bottom, each 8in. in dia- 
meter, and eight upper ones, each 3in. in 
diameter. The blast was supplied from 
the blowing-engines used for the Bessemer 
process, and it was conducted to the fur- 
naces through cast-iron pipes 15in. in 
diameter. e pressure at the furnaces 
was equal to a water column 14 in. high. 

In commencing operations, the charges 
consisted of 50 ewt. of metal to 3 ewt. of 
coke ; and for the first fifty charges, from 
3 ewt. to 4 ewt. of scrap Bessemer steel 
were put in along with each charge, in 
addition to the above-mentioned weight of 
iron. In the afternoon the proportion of 
coke in the charges was reduced to 24 cwt. 
for the same weight of metal. The two 
furnaces were each filled with melted iron 
up to the level of tuyeres before the first 
tap was made, and throughout the opera- 
tions the iron was allowed to accumulate 
in the same manner before being let out. 
There were runners from the furnaces to 
the side of the mould, where a perpendi- 
cular gate was formed down to one of the 
' two trunnions, which were cast on the 
= block, as shown in the engravings. The 

use of these trunnions will be explained 
presently. The metal thus ran into the 
mould through the trunnion ; and all the 
= metal was run in in this way, and none 

over the top. The effect of this method of 
: proceeding was that each fresh lot of 
; metal that was run in after the mould had 
: been filled up to the level of the trunnions 
welled up through that previously poured, 
and the whole mass was thus kept in a 
molten state until the mould was full. 
= The casting was a perfectly successful one. 
iain The total time occupied in melting was 
103 hours, but from this time must be deducted two hours during which the men employed 
in charging the furnaces were taking refreshments, and during which the blast was shut off. 
= The time actually occupied in melting the required quantity of iron was thus but 8} hours. 
2 TT ESS SS s The mould was Yuilt up of brickwork, lined with loam, and we believe that nothing was 
> placed at the bottom of the mould to break the force of the falling iron, as from the latter 
being led in at the trunnion, it only fell about 4ft. A large quantity of charcoal was, how- 
ever, put into the mould before pouring the metal, and this floated on the latter, and kept it 
from chilling. The brickwork of the mould was not removed for a month after the casting 
was made, although the sand was dug from around it the week after the metal had been 
run. 

As we have said, the block was cast bottom upwards; and after the mould had been re- 
moved, and the necessary space cleared, brick walls and bearers were built up underSthe 
trunnions already mentioned, and the casting was then turned over on these trunnions, so 
that it hung bottom downwards. The trunnions are each 1 ft. 6in. in diameter by 3 ft. long, 
and they are situated at a distance of 7 ft. 4in. (measured to their centres) from the base of 
the block, so that when the latter was in the inverted position in which it was cast, there 
was a great preponderating weight above them. After being turned the right way up, 

werful jacks were brought to bear on the block, and it was moved horizontally 16 ft. into 
its present position, where it is bedded in a thick layer of concrete and a cement made of 
iron borings and sal ammoniac. The arrangement of the foundations will be seen by our 
engravings, which have been prepared from a working tracing, for which we are indebted to 
the Bolton Iron and Steel Company. 
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Enoineers For Inpia.—In addition to the forty young engineers lately sent 
out by the Indian Government, thirty more are to be sent out for temporary ser- 
vice. This is substantially what we announced, upon authority, would be done, 
in an article “ Work to be Done,” in Eneingertne, of October 11th last. There 
is no part of the world where the demand for properly qualified engineers is just 
now as great as in India. 

Unpercrounp Rattway 1n New York.—Much attention has for a long time 
been given to the subject of an underground railway under Broadway, New York. 
Mr. T. Marr Johnson, who lately went to America for the benefit of his health, 
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i SS ————— is now in that city, and we shall not be surprised to learn that his large expe- 
SCALE “46 FULL SIZE. rience in the construction of such works is being utilised there. « 























Nov. 29, 1867. ] 


ENGINEERING 


497 








EXPERIMENTS 





ON THE 


“FATIGUE” OF 








BESSEMER STEEL. 




























































































350 OOOFT PouNOs 


\ 























Wutte a very few professional men and men “ in 
the trade” in this country are trying to discuss the 
relative merits of Bessemer steel and of wrought iron 
in the spirit of a party contest, and while a so-called 
scientific paper is advising the profession 1o wait for 
a quarter of a century or a little longer in order to see 
whether the hundreds of miles of new steel rails now 
laid down will not be subject to spontaneous internal 
diseases, or attacks of worms, brought about by age, 
for “‘no one can exactly say what changes may be 
* wrought in the nature of a rail,” our neighbours on 
the Continent are patiently and steadily pushing on 
their careful experiments and truly scientific investi- 
gations of the properties of metals with that earnest 
spirit of abstract and precise inquiry which we have 
so recently learnt to respect and now find somewhat 
difficult to imitate. 

The fatigue of metals, or the destruction of their 
cohesive power by a repetition of applied strains, is one 
of the subjects which have received attention only at a 
comparatively recent date. Mr. Fairbairn, we believe, 
was the first authority who drew attention to the 
difference between the power of resistance of an iron 
girder or beam toa simple strain and to the repeated 
application and removal of a load. Since then, 
numerous experiments upon the fatigue of iron, and 
most particularly of steel, have been made on the Conti- 
nent, and have shown some unexpected yet remark- 
ably uniform results capable of being reduced to very 
simple and concordant laws. We have given accounts 
of some of these experiments made by M. Wohler, the 
chief engineer of the railway works of the Silesian 
State Railway in Prussia, on page 160 of the present 
volume. We have recorded that M. Wohler has 
alternately bent and released bars of steel under loads 
closely approaching their elastic limits up to some 
twenty million times, and that fractures of such bars 
were exhibited at Paris showing no trace of an altera- 
tion of the grain from the original. Similar results have 
been obtained in the laboratory of M. Krupp’s works 
at Essen, and we expect at some future time to re- 
cord some of them. M. Knut Styffe, the cele- 
brated director of the School of Mines in Stockholm, 
has also made and published experimental researches 
on the behaviour of cast steel and iron within their 
elastic limits, and under strains producing permanent 
sets. And last, but not least, M. Josef v. Stummer- 
Traunfels, the intelligent engineer of the Northern 
Railway of Austria, has made some very extensive 
trials with Bessemer steel axles, the results of which 
he has communicated to the Society of Engineers in 
Vienna, and of which we now give an account from 
the author’s own manuscript and sketches. 

M. Stummer was called upon to test the qualities of 
Bessemer steel axles with a view to their introduction 
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into the rolling stock of his railway, instead of iron. His 
experiments were all made with full-size carriage axles 
of equal form and dimensions, but of different kinds 
and qualities of materials; each axle was 6 ft. 8} in. 
Austrian total length, and 4% in. Austrian (1 Austrian 
inch = 1.037 in. English) in diameter ; the bearings at 
each end were 64 in. long, and turned down to 3} in. in 
diameter. The mode of testing was the same as in 
general practice, viz., a weight falling from a measured 
height upon the centre of the axle, the latter being 
supported on cast-iron blocks at a measured distance 
from each other. But M. Stummer did not confine 
himself to record the weight and number of blows by 
which each axle was fractured, as is most frequent 

done; he proceeded cautiously, commenced with 
lighter blows, and measured the effect produced by each 
in succession. He succeeded in bending most of the 
axlesto aconsiderable extent, and afterwards straighten- 
ing them again by blows in the opposite direction ; and 
the results he obtained by recording the effect of each 
single blow give a very clear insight into the cha- 
racter and behaviour of steel under different and 
repeated strains which exceed its elastic limits. The 
weights of rams used by M. Stummer were 653 lb. 
(German Zollpfund=1.0312 lbs. English) and 612 lb. ; 
the distance between the supports was 3 ft. 3 in., and 
occasionally 5 ft. 2in. Each axle was tested in the 
finished state, with i's bearings properly turned in the 
lathe. The blows were first applied to the centre of the 
axle, and after complete fracture each bearing was tested 
separately, so that every axle was ultimately fractured 
at three points. The axles having been supplied by 
numerous manufacturers as samples for testing with a 
view to obtain contracts from the railway company, 
the number of tests made was very large, and the re- 
sults aretherefore all the more instructive. As a general 
result, M. Stummer found Bessemer steel axles to 
show, as nearly as possible, double the cohesive 
strength, in every sense, as compared with the best 
Styrian and British wrought iron; viz., the same 
weight falling from the same height produced only one- 
half of the deflection on the steel-axle ; and to obtain 
the same deflection as with iron, the number of foot- 
pounds exerted by the falling weight had to be 
doubled. The effect of blows previously sustained 
was not, as expected, a reduction of resisting power, 
but, on the contrary, an increase. This latter took 
place at the expense of ductility, but within ve 

narrow limits. A blow of about 30,000 foot-poun 

applied to a new axle at once caused immediate frac- 
ture, while repeated blows, gradually increasing in 
force, could be applied up to a higher limit without 
producing the same effect. The form of the fractures, 
although apparently irregular, proved, upon closer 
comparison, to be of a remarkably uniform character. 
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M. Stummer was thereby led to the construction o 
diagrams recording the outline of each fractured piece 
from careful measurements of all characteristic pro- 
jections and cavities. We reproduce, in Figs. 1, 2, 3, 
4, and 5, some of the most instructive diagrams, show- 
ing fractures of Bessemer steel axles of different 
degrees of hardness, the arrows indicating the direc- 
tion of the blows. Fig. 1 is the softest steel made 
from Carinthian charcoal iron at the Bessemer Steel 
Works at Heft, in a Swedish converter; Fig. 2, a 
harder specimen from the same works; Fig. 3, Besse- 
mer steel, of a medium degree of hardness, made at 
Baron Rothschild’s Iron Works at Witkowitz, in 
Austria; Fig. 4, a hard, and Fig. 5, an excessively 
hard and brittle Bessemer steel axle from the last- 
named works. The diagrams represent vertical sec- 
tions through the centre line of the bearings broken 
through, as shown in Fig. 6; but the figure of the 
irregular line of fracture remains the same all across 
the width of cross section, so that each point in 
reality represents a straight line all across the frac- 
tured surface, as indicated in Fig. 7. The carbon 
contents were not ascertained by analysis; but from 
what we have seen of fractured specimens of Bessemer 
steel, we are almost tempted to put them down as 
somewhere about .2, .3, .6, .7, and 1.1 per cent. re- 
spectively. 

A remarkable difference will be observed between 
the lines of fracture of the softer and harder kinds of 
steel. The point marked in each figure appears to 
separate the fibres in tension from those in compression, 
aud represents, therefore, the neutral fibre. The 
position of this point lies nearest to the upper surface, 
or “top flange”—if we keep to the nomenclature 
adopted for the elements of a girder—in the hardest 
specimen of steel, and it descends gradually towards 
the lower line, or “ bottom flange,” the softer the steel 
is made. This indicates a varying rate or proportion 
between tensile and compressive strength of steel of 
different degrees of hardness, an important point, to 
which attention has been already called in one of the 
papers readat the recent meeting of the British Associa- 
tion in Dundee (vide EncinzERinG, present volume, 
page 238). ‘The more or less irregular parts of the line of 
fracture at the upper end, marked a, in Figs. 1 and 2, is 
due to a primary crack or fracture ensuing at the com- 
pressed side before the final rupture of the whole takes 
place. These cracks are generally more prominent in 
the softer specimens, sin¢e the great ductility of the 
material affords a wide range for the elongation of the 
fibres in tension, a the compressibility of the 
opposite fibres ; but the harder specimens also show 
ye indications of the existence of such primary 
cracks. On the opposite side, i.e., through the fibres 
under extreme tension, similar cracks are visible only 
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occasionally, and only with the softest kinds of steel ; 
the harder specimens generally break right across, 
without a previous warning by primary cracks. There 
is another peculiarity about these lines of fracture, viz., 
the soft specimens show the opposite curves towards 
the point.«, or neutral fibre. Taking this point as the 
deepest, the two more or less irregular curves which 
meet there are concave towards it in the soft steel 
axles, and convex in the hard specimens. This may 
be very clearly seen by comparing Fig. 2 with Fig. 4. 
M.Stummer hasconfined himself to recording this obser- 
vation, which he has made in very numerous instances, 
and he has not ventured upon an attempt to explain 
this certainly not accidental coincidence. M.Stummer 
has also noticed the fact more fully brought to light 
by M. Wohiler’s experiments, that the sudden changes 
of section or, in fact, all sharp corners in the 
outer form of the articles produce points of weak- 
ness: he has even observed the eflects of the 
impression of trade-marks or names, which were 
stamped into the axles to a somewhat greater depth 
than usual, and which caused fracture of the axles at 
that particular spot. A somewhat similar observation, 
with regard to steel stay-bolts, induced M. Stummer 
to cut the threads off the projecting ends of steel stay- 
bolts used in the construction of Bessemer steel boilers 
for the locomotives of the Northern Railway, in order 
to avoid their cracking when rivetted over. We gave 
an account of this eminently successful expedient 
on page 66 of vol. iii. In order to compare the re- 
lative value of steel and iron axles with regard to their 
capability of resisting fatigue, M. Stummer had re- 
course to a graphical record of all those data which 
have a direct connexion with the work of extension 
and contraction within the elastic limits of the different 
materials. For this purpose he started with the hy- 
pothesis that the permanent set observed under strains 
not very much exceeding the elastic limit would be 
very nearly in proportion to the number of foot-pounds 
or the mechanical work expended in producing the 
permanent set. ‘This assumption has been since then 

roved to be correct by the experiments of M. Styffe, at 
Stockholm, and has therefore ceased to be merely hy- 

othetical. M. Stummer has furnished us with some of 
nis graphical records, which we have reproduced in Figs. 
8,9, 10, and1ll. The work of 10,000 foot-pounds is 
represented as the unit of the scale according to which 
the datum line is divided ; the work of each blow, hav- 
ing been taken singly, is added to the work previously 
done, and the corresponding total deflexion is marked 
as the height of the vertical in Austrian inches and 
twelfths of an inch. Fig. 8 represents the behaviour 
of a Bessemer steel axle of very soft character, struck 
in the middle, and supported at a distance of 5 ft. 2 in. 
between the blocks. It was bent to a total deflexion 
of 8, in. by six successive blows, after which it was 
turned and bent straight by eight further blows of 
gradually increasing power. It arrived at the straight 
shape after having had 350,000 foot-pounds of work 
expended upon changes of its molecular arrangement. 
The axle was bent a second time to the same total 
deflexion of S8y,in., taking seven blows for this 
and seven more for being bent straight a 
second time. The third deflexion went to 8}in., 
again requiring an increased force of blows, nine in 
number, and it broke upon being bent back the third 
time, having stood the effect of more than 1,000,000 
foot-pounds, applied to the alteration of its molecular 
arrangement. Whe lines which connect the tops of the 
verticals in this diagram are straight, or nearly so, 
proving the proportionality of the deflection to the 
work expended ; and the first line, A B, does not pass 
through zero, or X on the datum line, but crosses the 
latter at the point, A, the distance, X A, represents 
the elastic limit, or rather the work required for arriv- 
ing at the first trace of a permanent set. The angle 
between the line, A B, and the vertical is a direct 
measure of what we call hardness of steel, or if we 
take its counterpart, i.¢., the angle between the line 
A B and the datum line, we may call that a measure 
of softness. The greater this angle, the softer is the 
material. Comparing Fig. S with \Figs. 11 and 12, 
the diagrams of the behaviour of iron axles from Witt- 
kowitz Works, we find the les much greater in the 
iron; still this softer material has not withstood one- 
half the amount of work before fracture ensued, in one 
case with 500,000 foot-pounds, in the other with 
$50,000. Fig. 11 is a hollow axle, obtained in the 
year 1856 from the Patent Axletree Company, of Wed- 
nesbury : it gave similar, only less regular, results than 
the solid iron axles. To return to the diagram, 
Fig. 8, it will be seen that the angle of softness is 
decreasing at every successive operation: it is 31° at 
the outset, falls to 25° after the first bending and 





and third deflections. At the same time the work re- 
quired to produce the first deflection up to $y in. is 
not quite 150,000 foot-pounds ; for effecting the second 
deflection of the same extent the axle required more 
than 200,000; and when bent the third time this axle 
took somewhere about 250,000 foot-pounds for a 
deflection of 87; in. ‘This shows very clearly that, b 
repeated strains, exceeding the elastic limits, the strengt 
of Bessemer steel is gradually increasing at the ex- 
pense of its softness or malleability, but the changes 
are extremely gradual and within very narrow limits. 
Similar changes take place in the softest iron, as may 
be seen from the Figs. 9, 10, and 11, only the decrease 
of malleability is quicker and less regular than in the 
case of Bessemer steel. ‘The inferior material, iron, 
independent of its smaller power of endurance, is for 
this reason of a more treacherous character, since its 
changes are always quicker, and very frequently more 
irregular, than those of Bessemer steel. We consider 
M. Stummer’s experiments, and his ingenious mode 
of recording them, worthy of the most general atten- 
tion and of imitation in this country. Let those 
who know no better boast of their ignorance, and make 
a barefaced acknowledgment of their own want of 
scientific knowledge a point of argumeut in profes- 
sional matters. ‘They cannot arrest the progress of 
the truly scientific and well-educated men in our pro- 
fession, and their prejudiced protestations serve only 
as marks to show how far they are already behind. 








ENTRANCES TO ABYSSINIA. 

We have recently seen a précis of all available in- 
formation regarding tlie several entrances to and routes 
in Abyssinia, drawn up by Captain R. G. Kennedy, 
from information on the subject obtained by Mr. 
Wynne, Colonel Merewether, and the further details 
contained in the works of Beke, Bruce, and Salt. 

From this memorandum it would appear that there 
are in all five routes from the coast to Debra Tabor, 
viz., from Mussowah, Annesley Bay, Amphilla Bay, 
Edd, and Tajoura, which are as follows : 

Route 1—Mussowah, a part about 460 miles from 
Aden, possesses a good harbour and anchorage, and 
there would appear to be no difficulty about water or 
forage. Almost immediately after leaving Mussowah, 
the steep ascent of the range of mountains which 
forms the water-shed of the Mediterranean commences, 
but directly the summit of this range has been attained 
the whole country gradually slopes away towards 
Debra Tabor. <A route suggested by Colonel Mere- 
wether, vid Keaquor, is considerably easier than any 
other hitherto tried, and thence to Goota Felassee, 
Adowa, Autalo, and Sokota the road is comparatively 
easy, and through countries whose inhabitants might 
possibly side with us. Mussowah to Sokota may be 
reckoned from twelve to fourteen days’ march. After 
crossing the Takazzay, the route rises to the surface 
of the water-shed between that stream and Lake 
Tzana, then crosses and recrosses the Tekken until 
Eburat is reached, when it takes a turn due south 
and renches Debra Tabor. From Sokota to Debra 
Tabor may be counted as twelve or fourteen days. 
There are numerous ascents and descents along this 
part of the route, and water is not plentiful. The 
numerous reasons for preferring this route to all others 
are thus stated in Mr. Wynne’s memorandum : 

1. It is the route adopted by the commerce of the 
country. 

2. It is known throughout to one European; in parts, 
to several. 

3. As far as Antalo, the inhabitants might be counted 
on as allies. 

4. By this route the ultimate destination of the 
force need not be determined upon until its arrival at 
Sokota. 

Route 2.—The head of Annesley Bay, where the town 
of Zulla is situated, is distant from Aden by sea about 
460 miles, or the same distance as Mussowah. The 
anchorage is good, and the expedition might be pushed 
to the very head of the bay. The road at the com- 
mencement of the route is very steep, but after reach- 
ing Halai it becomes much better. There are but few 
villages of any importance until close to Dixan, at the 
end of the sixth days’ march. From Dixan to Adowa 
the route is simpler and more open; thence to Debra 
Tabor as in Route 1. 

Route 3.—Awphilla Bay is distant from Aden by sea 
340 miles. The harbour and anchorage are good, there 
is but little pasturage, and the wells for water are 
situated at a considerable distance (6 miles) from the 
landing-place. The thermometer averaged in December 
78°. ‘The road to Antalo is described as hilly for the 
first two days ; on the third day came upon wells, and 


straightening, falls to 243° and to 233° after the second | in five hours crossed the salt plain. On the fifth 


reached Mount Senafe, which is exceedingly steep; 
sixth, passed through a beautiful country, and on the 
eight arrived at Antalo ; thence to Debra Tabor as in 
Route 1. 

Route 4.—Edd is distant from Aden by sea 260 
miles. The anchorage is bad, and the roadstead open 
and dangerous, especially when there is a southerly 
wind. ‘The village is small, and grain and supplies of 
all kinds are scarce, as is also water. Colonel. Mere- 
wether, in his reports, mentions Edd as one of the 
points from which an expedition might start, and draws 
attention to the possibility of its proceeding direct to 
Antalo, ex route for Debra Tabor, crossing the salt 
desert in its line. Were this possible, it would be one 
of the shortest routes to the capital, and, once arrived 
at Antalo, the march to Debra Tabor would be identical 
with Route No. 1 from that point. But Salt, in his 
work, speaks of the road from Edd to Antalo as im- 
practicable, and appears to have considered the only 
practicable route to have been vid Madir, at the head 
of Amphilla Bay. This, of course, would at once con- 
demn this route. On the whole, it appear that little is 
known regarding this route, except that the landing- 
place and harbour are bad, and supplies of all kinds 
scarce, which in themselves would be almost sufficient 
grounds for its abandonment. 

Route 5.—Tajoura, a town situated on the northern 
shore of a bay of the same name, is distant from 
Aden 160 miles, and lies outside the Straits of Babel 
Mandel. The distance from Tajoura to Debra Tabor 
is about 350 miles ; but were an expedition landed at 
the head of the bay, instead of at the town of ‘l'ajoura, 
30 miles or more would be saved in the land journey. 
The road passes through or near the towns of Aurra- 
Dowe aa Magdala, at which latter place the captives 
areconfined. Dowe is distant from Tajoura sixteen days’ 
quick or thirty days’ slow (caravan) travelling, or, as 
it appears from measurement on the map, about 200 
miles, and lies 50 miles east of Magdala, which place 
would therefore be 250 miles from Tajoura. Dowe 
lies on the edge of the highlands. Although this route 
has certainly been travelled, but little is known about 
it, save that, as its course lies through the lowlands, it is 
intensely hot ; water is very scarce, and what there is 
is brackish. From Magdala to Debra Tabor is about 
100 miles. Theodore is making a military road, and 
halfway, in an extensive plain, has founded a large 
camp or capital, at a place called Zebit. Between 
Zebit and Debra Tabor this road crosses the pass 
** Infat-Mawatsi,” or “Gate of the Winds,” at an 
rong of 10,000 or 11,000 ft. above the level of 
the sea. 











A West Inpra Hurricane.—An eye-witness of the havoc 
coused by the late hurricane at St. Thomas says: “The 
wharfs which used to line the shore were gone, and every 
street blocked up with broken rafters, zine roofs, bricks, 
boughs of cocoanut palms, household furniture, and débris of 
every conceivable kind. Houses even were to be seen stand- 
ing erect which had been lifted from their foundations many 
yards distant and dropped down into'some of the lanes run- 
ning seaward out of the main street. A dining-room, forming 

the upper story of a wing of the house belonging to Mr. J. B. 

Cameron, Superintendent of the Royal Mail Packet Compan 

at St. Thomas, had been in a similar manner whisked rma § 
the air and carried into a neighbouring garden; singular to 
say, on effecting an entrance, the lamps and decanters in the 
room were found to be unbroken. In one lane were to be 
seen, among tons of broken wood, an anchor, several cart- 
wheels, a pianoforte, and slabs of marble, which, when the 
storm was at its height, had been seen whirling round in the 
air like sheets of paper. Windows, though protected by bolts 
and hurricane bars, stout pieces of w several inches 
square, had been dashed in, and not a wall but showed marks 
of the hail of stones and bricks which had battered it. A 
bombarded town could never have presented a worse picture 
of ruin and desolation.” 

ARTIFICIAL GRINDsTONES.—The eyidence upon which the 
following statement is based appeared not long since, and for 
the first time, in ENGINEERING, and we now find it in the 
City article of the Times: “A correspondent announces as 
an ‘important discovery ’ that it has lately been ascertained 
that a grindstone manufactured by the Patent Concrete 
Stone Company, Limited, at their works at Greenwich, is 
capable of performing the same amount of work in sixteen 
minutes that it takes a grindstone made from the hardest 
Yorkshire stone eleven hours to accomplish.” 

Asysstn14.—-On the 29th of October, Colonel Merewether 
and his party, returned to Massowah, from reconnoitring 
the country to the southward, after a severe march of 130 
miles. In the country they traversed—now for the first time 
visited by Europeans—they found but little water, and that 
in wells. In parts the thermometer ranged at 110°. The 
passes were through beds of torrents, with huge masses of 
rock on every side. The landing-pier at Zulla, 350 yards 
long, was finished, and a great portion of tramway had al- 
ready been laid down. We may expect, therefore, to hear of 
it having been completed to the foot of the mountains very 
shortly. 

Tur East Lonpox Muszum.—Lord R. Montagu has 
obtained leave, in the House of Commons, to bring in a bill 
for the acquisition of a site for this institution, to which 
5000/. were voted last session. 
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ENGINEERS FOR INDIA. 

Tr is now upwards of twelve months since the more 
vigorous prosecution of irrigation works was deter- 
mined on by the Government of India, but as yet we 
are not aware that any very prominent steps have been 
taken towards actually carrying that resolution into 
effect. An explanation for this undoubtedly may be 
— for in the present numerical ineffieiency of the 
public works establishments throughoutIndia, which 
are, we believe, in each presidency, below even their 
former established strength. It will be remembered 
that the number of appointments offered for competi- 
tion in July last was altered, after the issue of the 
usual advertisement, from twelve to twenty-five; and 
instead of an interval of twelve months being per- 
mitted to intervene before the next examination, we 
find that the Secretary of State has offered twenty-five 
more appointments to be competed for next month. 
That examination will commence at the India Office 
on Monday week, and we observe from the printed 
particulars issued respecting it that testimonials of 
Intending candidates will not be received after the 
expiration of the present week. Should the full num- 
ber of twenty-five qualified candidates be obtained on 
that occasion, there can be little doubt that the press- 
ing exigencies of the service will scarcely be adequately 
met by such an avgmentation to its strength. Irriga- 
tion works, if they are to be carried on with anything 
like vigour, will require the exclusive services of a 
complete and distinct establishment to itself, quite 
irrespective of the existing Public Works Department ; 
and we hear it. stated tliat, with a view to meet this 
extra demand, an advertisement will shortly be issued 
from the India Office for the services of not less than 
thirty more experienced engineers, to he temporarily 
engaged at somewhat higher rates of salary than those 
given to successful candidates at the usual competitive 
examinations. 








IMPROVED GABIONS. 


By direction of the Secretary of State for War, a committee 
of officers of the Royal Engineers has been sitting for some time 
past at the Royal Engineer establishment, Chatham, for the 
purpose of investigating and reporting upon the merits of various 
descriptions of gabions submitted to the Government for general 
use in the service for field-fortification. During the competitive 
trials, which were made with the various descriptions of gabions, 
the committee examined and reported upon gabions invented by 
Capt. Tyler, Royal Engineers ; Capt. P. Smith, Royal Engineers ; 
Quartermaster Jones, Royal Engineers; and Mrl’Newton, O.E. 
The chief points of comparison to which the committee were 
required to direct their attention were cost, weight, arrange- 
ment for transport, stability, and durability, with any spe- 
cial merits possessed by either of the gabions invented. 
The merits of the sheet-iron gabion invented by Captain Tyler 
consist in its being light and durable, while each gabion ean be 
made by two men in ten minutes, while the disadvantages at- 
tending its use are that it makes a great noise when being 
carried and when filled, with a want of stiffness, the report 
stating that it is “‘unfitted for sapping.” The wire netting 
gabions invented by Captain Smith and Mr. Newton were both 
found to be very light, durable, and portable, and each could be 
put together in a few minutes, the defects of each being their 
unsteadiness and loss of shape while being filled, the report 
describing them as “totally unfit for flying and other saps.” 
In the gabion of Mr. Newton the wire netting was lined with 
felt. ‘The iron band gabion, the invention of Quartermaster 
Jones, was found to be light, portable, durable, and very stiff, 
while each could be made by « couple of men in five minutes, 
an additional merit of this description of gabion being that 
the galvanized iron bands can be utilised for the formation of 
flying bridges and for numerous other purposes. The chief 
desideratum in a good gabion, in addition to the ordinary advan- 
tages of durability, portability, and cheapness, is that it should 
possess rigidity of form when put together, or when being filled 
It becomes distorted, gives way to slight pressure, aud becomes 
useless as a support to large masses of earth, All the above 
conditions were found to be fulfilled in the gabion invented by 
Quartermaster Jones, and the committee accordingly unani- 
mously reported that it was in all respects the best for siege 
works and for general purposes. The hoop-iron gabion, known 
in the service as the “Sebastopol gabion,” was also reported 
upon by the committee, its only merits being that it was “ strong 
and durable,” while its defects consisted in its being “very 
heavy, and taking three men an hour and a half to make one.” 
The only other gabion brought under the notice of the committee 
was the ordinary service one of brushwood, which, although 
possessing great strength, has the fatal defects of being heavy 
and requiring three men three hours to make one. 








Steet Rarts.—Messrs. William Bird and Co.’s Monthly 
Circular states that for railway purposes there has been more 
doing, and increased orders for Bessemer steel rails are said 
to be expected from more than one important line. The 
small Belgian state railway contract for Bessemer steel rails 
was taken by a Belgian maker about 17s. 6d. per ton under 
the lowest English tender, and about 50s. per ton under last 
years price. The Lyons Railway has ordered its require- 


ments in France, something under 12/. 10s. per ton at works. 
In tyres there is now so little difference between the price of 
best crucible cast steel and Bessemer steel that the former 
seem likely to retain the preference of engineers. 








CHINESE IRON AND COAL. 


Tue Times’ correspondent in China gives the following in- 
teresting information: 

‘““A new ambition has arisen among the foreign residents in 
China. Hitherto trade, in the sense of tea, silk, opium, and 
grey shirtings, has been the main object of existence, and 
‘opening up the country” meant the possibility of tendering 
the two last-named articles to its inhabitants on more favourable 
terms, But now we want to ‘develop the resources” of 
China, A great deal has lately been said and written here 
about the mineral wealth contained in its hills, and every one is 
intent on mining. There are two difficulties in the way, but 
neither is, insurmountable. Tn the first place, mining requires 
capital, and there is none in China just at present—none, at 
least, in foreign hands. But that might be obtained from England, 
where, judging from the rate of discount, there seems to be a 

lethora, In the second, the Chinese Government will not give 
its consent to any measure which involves the establishment of 
foreigners in the interior, as this would do. But. it may be 
found possible to avoid this difficulty by‘refraining from. asking 
permission. To go directly to Pekin with a'request. for permis- 
sion to mine for iron in the Shantung hills ‘would be to invite re- 
fusal; but it may not be impossible to Gomé ‘to a verbal under- 
standing with the local officials that any proceedings with that 
olject shall be winked at, and ‘a foyalty on the proceeds 
—— as though forthcoming from a legitimate under- 
taking. 

“ But before saying more regarding the possibility of getting 
at the mineral resources of the country, it may be well to allude 
to their nature and situation. The north-east part of Shan- 
tung first claims attention, both on account of its wealth and 
accessibility. ‘The Rev. Mr. Williamson has lately published an 
account of some researches made by him in this neighbourhood, 
which disclosed the existence of coal, iron, gold, lead, and 
sulphur—in districts, too, from which water communication 
exists with the treaty port of Cheefoo. In reference to the first 
of these products Mr. Williamson says, ‘ There are three great 
coal-producing districts in this province in active operation, 
several minor ones, and other places where coal is known t» 
exist, but where mining is interdicted.’ The first is the valley 
of the Lan-fei-ho, ‘situate in longitude 117 56 E., and stretch- 
ing from latitude 36 30 to 3650 N. Here several varieties are 
produced, ‘some fine bituminous coal, some partly bituminous 
and partly anthracite, and other kinds difficult to class. This 
district is famous.all over the country.” In the neighbourhood 
is a large manufactory of coke, where it is stored in yards and 
largely exported. It is used for smelting silver and other 
purposes where great heat is required. . Next in importance to 
this valley ranks a plain situated near Yi-chow, in longitude 
118 24 E, and latitude 25 15 N.; but though coal is found 
here in great abundance, it is inferior in quality to that 
found at Lan-fei-ho. ‘The third district is situate in lougitude 
119 12 E. and 36 40 N. latitude, and here excellent coal is 
exhumed, which might be brought to Chefoo in junks. With 
reference to the fact that I speak of these fields as already being 
worked, it may be asked what particular advantage we antici 
pate from the interference of foreigners in the process, and why 
we do not supply ourselves thence now, instead of paying 
ruinous prices for English and Austalian coal. ‘The application 
of foreign skill is necessary to exhumé the lower and better 
strata, The Chinese merely work at the surface. <A pit is dug 


down, and they work on untill the water rises, They then leave } 


that to go to another pit—missing, of course, in nine cases otit 
ten, the finest quality, and Jeaving vast quantities untouched: 
The inferior quality of the coal they obtain, combined with the 
difficulty attending its transport, renders it hardly worth the at- 
tention of foreigners. Thus it is that the question of mining is in- 
timately connected with that of railways. In somecases good water 
carriage exists from the neighbourhood of the mineral districts 
to the sea coast; but they can never be properly worked until 
the advantages of steam carriage are actively recognised by the 
Chinese Government. It has been aptly remarked that the diffi- 
culty of getting at coal in China consists less in digging it from 
the earth than in sinking a mine in the Chinese intellect. 

‘“«* Turning to iron, Mr. Williamson tells us that very fine iron 
‘ore has been procured at a hill called Pan-shan, about fifteen 
‘miles south of Tungchow,’ a large city on the southern shore 
of the Gulf of Pecheli, which is mentioned in the treaty as an 
open port; but for which Chefoo was afterwards substituted, on 
account of its more convenient harbour. This ore lies near the 
surface, and there is plenty of it; it is magnetic, drawing a 
needle after it like the strongest loadstone. The hills at the 
back of Tsi-nan, the capital city of Shantung, contain similar 
ore, and an inferior quality is reported to exist in the-hills near 
Chefoo itself, which certainly have the appearance of being 
highly ferruginous, All these localities, it will be observed, are 
in the same province, so that coal for smelting purposes is 
available in the neighbourhood of theiron. A different concep- 
tion must be formed of the extent of a province from that which 
attaches to the same term in Europe. The province of Shan- 
tung, for example, covers probably nearly as great an area as 
England,’ But in most cases water communication will enable 
fuel to be transported to the neighbourhood of the iron. 

“Gold is collected by washing the sands of mountain streams. 
Marvellous stories are told by the natives concerning the rich- 
ness of the quartz, which of course must be accepted with 
caution; but of the existence of the precious metal in these hills 
there is not the slightest question. Little is done towards ex- 
tracting it from them, because the Government ‘squeeze’ the 
projectors so outrageously that the profits hardly repay the risk 
and expense attendant on regular mining operations. Less 
interference is exercised with the ‘ washers,’ so many natives 
earn a livelibood by this employment. It would be a wonder- 
fully efficacious mode of opening up the country it a few hundred 
adventurers were to determine on testing the value of these dis- 
tricts, with or without permission. 1 do not believe the military 
skill of all the generals in China would drive them out again, 
unless by cutting off supplies. 

“ Lead ore is said to be widely distributed over the eastern 
portions of the province, and the Chinese speak even of an in- 
terdicted mine in the hills at the back of Chefoo. 1 believe 1 
have in previous letters spoken of the ‘leng-shni,’ or ‘ in- 





fluences,’ which are so much respected by the Chinese people 

The erection of a line of telegraph posts between Shanghai and 
Woosung interferes with the Feng-shni. A man happened to 
die in one of the villages along the line of route the day after 
they had been erected, and the villagers pulled them all down, 
and accused the projector of murder. By erecting the posts he 
had interfered with the Feng-shni, and caused the death of the 
man. These Feng-shni, too, are the great obstacles to the in- 
troduction of railways, and in deference to the Feng-shni mines 
have been closed in several parts of the country which had once 
been in full work. ‘The, interdicted lead mine, to which I have 
referred abové, was ‘closed for this reason. The elders of the 
surrounding villages represented that it annoyed the Feng-shni, 
and it was ordered to be closed accordingly. In other parts of 
the province, however, this restriction has not been exercised. 
A specimen of ore brought from Kinhwo-shan, a hill in which 
iron is found, is said to have contained 80 per cent. of lead, and 
nearly equally rich specimens have come from the neighbour- 
hood of Ninghai. 

“'T have said enough, I think, to show that Shantung is rich 
in mineral wealth. It is possible the estimates made of the 
quality and profusion of its products may be exaggerated. ‘Too 
glowing impressions are frequently conceived of imperfectly ex- 
plored districts, but there is no doubt that the minerals I have 
referred to do exist in the neighbourhoods indicated, and a 
glance at the map will show their easy accessibility.. They are 
not locked up a thousand miles in the interior; they are in a 
seaboard province, and within approachable distance of a treaty 
port—Chefoo.” 








EnGIngertna 1n America.—Mr. Kennard, the engineer 
in chief to the Atlantic and Great Western Railway, ina re- 
cent communication to the bondholders, observes as follows :— 
“I shall proceed to state why I did not construct the em- 
bankments and cuttings some 2 ft. wider, and why in several 
places I put up trestle work in place of solid banks. Almost 
as soon as I put the first shovel into the ground, the civil 
war was upon me, and, with.500 miles of railway to build 
before me, I saw the price of labowr run to an alarming 
extent. “I therefore decided to adhere strictly to all my gra- 
dients and curves, but to economise on earthworks ag much as 
possible, leaving the trestles to be filled up by steam exeitvators, 
and the banks to be widened from the cuts where ‘needed, 
when the track should be completed,*and thus vast sums 
saved. In this way I did sueceed in pam, ee whole 
line at the rate‘of one mile per day of working days. I did 
also provide the steam excavators, and what is now being done 
would have-beén done more than a year ago but for the 
panie in England, which, as all know, stopped* these 
works, and depreciated the value of the securities of the road 
to an extent ten times as much as the value of the works in 
question. When I state that to execute the earthworks I 
had to import 90 per cent. of all the labour, and that a legion 
of army recruiting agents were hovering round me all the 
time, offering from $500 to $1000 per man bounty to join the 
army, the difficulty of the situation will be apparent to all. 
Nor must it be supposed that the line when opened was not 
substantial. I have only to call attention to our time-tables 
of thé speed made by our trains almost immediately after the 
liné was opened. There the fact stands for all time, that we 
did run express trains at express speed in successful com- 

tition with other long-established lines; and it is also a 

‘actithat extremely few accidents occurred, and that up to 
the present time only one passenger had lost his life on the 
line.” 


Tur Frencn Navy.—By the last official returns the total 
of the fleet comprises 343 vessels, with an aggregate steam 
power of 77,543 horses and 110 sailing ships in serviceable 
condition. There are besides afloat, in process of completion, 
four steamships of a force of 1215 horses, and on the stocks 
39 vessels, also steamers, of 14,730, and one sailing transport. 
This total effective is divided into two categories, comprising 
—first, the new fleet, and, secondly, the fleet of transition. 
The effective of the vessels completed and classed in the first 
category amounts to 316 steam and 70 sailing ships, and con- 
sists of 16 ironelads, ships of the line, and frigates of 14,000 
horse power; 12 fast steamships of the line, of 8960 horse 
power; one ironclad corvette of 450 horse power; 17 fast 
steam frigates, not ironclad, of 9070 horse power; and 270 
smaller vessels, including the transports, of 40,372 horse 
a. making a total of 316 steamers, worked by 72,852 

orse power. The 70 sailing vessels are 20 transports and 
50 small fishery guard boats. On the 31st of December next 
(the date on which the situation of the naval material has 
been reported in previous years) there is reason to expect that 
the French will possess, in addition, two ironclad corvettes and 
one screw despatch boat, which will bring the total of the 
effective of the first category to 319 steamers and 70 sailing 
ships. The second category, comprising old ships and others 
not fully effective, comprises 27 steam and 46 sailing vessels 
—that is, there are two screw liners of 1010 horse power ; six 
frigates, screw, of 1050; two special steamers of 12; 17 cor- 
vettes and despatch boats, paddle, of 2610; of sailing vessels, 
two of the line; frigates, 11; and ships of inferior force, 33. 
Altogether, 73 ships, with an aggregate of 4682 horse power. 
There are besides forty vessels on the stocks, and four afloat 
and in preparation. Of the former, four armoured frigates 
of 3800 horse power; five armoured corvettes of 3150; four 
plated coastguard vessels of 212); one floating battery, iron- 
cased, of 120; one screw frigate, not plated, of 380; seven 
screw corvettes, not plated, of 3150; eight screw despatch 
boats, of 2180; eight screw gunboats, of 400; one screw 
transport of 430; and one sailing transport; the total horse 
power of these vessels being 16,730. The four ships afloat 
and not yet finished are—two armour-plated corvettes, of 
900, and two screw despatch boats, of 315. Since the 31st of 
December, 1866, the total number of vessels completed or 

urchased is 26, of which two are of American origin ; four 
as been condemned as past service, and three have been 
lost at sea, the effective augmentation being 19 ships. The 
fleet of transition comprises 25 vessels, and one lost at sea, 
making a total diminution of the effective of 26 ships. 








500 


ENGINEERING. 





[Nov. 29, 1867. 








TANK LOCOMOTIVE ENGINE. 


DESIGNED BY MM. JEAN JACQUES AND ADOLPHE MEYER, ENGINEERS, MULHOUSE. 
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Amonast the most recent designs for locomotive engines}in- 
tended for working on heavy — are those lately patented 
by MM, Jean Jacques and Adolphe Meyer, of Mulhouse, which 
form the subject of our engravings on the present and next page. 
In many respects the designs of MM. Meyer resemble Mr. 
Fairlie’s well-known plans. Like Mr. Fairlie, MM. Meyer pro- 
pose an engine with two steam bogies, these bogies carrying 
the boiler together with the feed-water tanks and coal-bunkers. 
Sach bogie has four or more coupled wheels, driven by an in- 
dependent pair of steam cylinders, the steam being supplied to 
these cylinders by pipes of sufficient length to give them the 
required flexibility. So far Mr. Fairlie’s and MM. Meyer's 
a are alike; bat in the methods adopted for carrying the 

iler and connecting the two bogies ened differences occur. In 
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Mr. Fairlie’s first engines the two bogies were connected by a 
frame which encircled the central firebox with which the boiler 
was provided, and the boiler itself, resting upon the centre of 
each bogie, to some extent formed a connexion between them, 
although it was not allowed to transmit any tractive strain. In 
Mr. Fairlie’s more recent plans the boiler is carried by an inde- 
pendent frame, or kind of cradle, which forms a direct con- 
nexion between the centre pins of the two bogies, and this frame, 
although itself strong enough to resist any tensile or compressive 
strain which is likely to be brought to bear upon it, is in some 
cases assisted by a connecting frame placed between the bogies. 
The effect of both these systems of construction is, that the 
** pull” of the leading or the thrust of the trailing bogie, as the 


case may be, is transmitted direct from the centre of one bogie 





to the centre of the other, and each bogie is thus perfectly free 
to adjust itself to the curvature of the road. In MM. Meyer’s 
lans the case is different. In their engines the centre of the 
eading bogie is connected by a bar with a point near the front 
end of the following bogie, and the movement of the latter is 
thus to some extent tramelled. The arrangement to which 
we allude will be understood by reference to Fig. 2, and the 
manner in which the connecting-bar is coupled to the forward 
bogie is shown, to an enlarged scale, in Figs. 16, 17, and 18. 

n MM. Meyer’s engine the boiler is carried on three points, 
namely, the centre pin of the leading bogie, and two points at 
the trailing end, one on each side of the firebox. The support 
at the leading end comes under the smokebox, and one me od 
of constructing it is shown to an enlarged scale in Fig. 4. From 
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this it will be seen that the pin is ot a spherical form where it 
bears upon socket on the bogie-frame, and that it is cast hollow 
so as to form a passage for the exhaust steam. In the arrange- 
ment, illustrated in Fig. 4, the chimney is made with a central 
core, the pointed lower end of which enters the exhaust nozzle. 
The exhaust steam is thus made to escape in an annular jet, 
and an annular passage is left around the core for the escape 
of the waste gases. The object aimed at in this arrangement 
is to get an increased jet surface; but this is obtained in any 








nozzle fitted with the ordinary central cone for regulating the 
amount of opening, and we much doubt if the central core in the 
chimney, as applied by MM. Meyer, would increase the effi- 
ciency of such a jet. 

The construction of the supports on either side of the firebox 
casing is shown by Fig. 5. From this it will be seen that the 
brackets on each side of the firebox each carry a spherical-ended 
pin, which bears upon a kind of shoe working in suitable guides 
fixed to the engine-frame. The arrangement is such that the 





pins cannot lift from their bearings. When the ue is on a 
curve, one of the shoes just mentioned is shifted forward and 
the other backward in its guides. The positions assumed by 
the various parts in such a case are shown in the plan, Fig. 2. 

MM. Meyer’s engine has outside frames, and both the con- 
necting onl coupling rods are connected to cranks outside the 

rings, as shown in Fig. 2. This arrangement has been much 
used on the Continent, but is one which would meet with but 
little favour from locomotive engineers in this coun To 
lessen the objectionable overhang of the cranks, and enable the 
cylinders to be kept as close together as possible, MM. Meyer 
adopt the plan of forging the cranks in one piece with the axle, 
as shown in Fig, 14, or in one piece with a kind of socket into 
which the axle enters, as shown in Fig, 15. The plan of 
lengthening the boss of the crank so as to form the bearing has 
been in several cases adopted by Continental makers; but MM. 
Meyer have gone further than this, and have continued the boss 
of the crank inwards to within the boss of the wheel. When the 
cranks are forged on the axle, as shown in Fig, 14, the hole in 
each wheel boss bas to be made large enough to allow the cor- 
— crank to pass through it, when properly tilted. 

igs. 9, 10, 11, 12, and 13 represent a form of metallic pack- 

ing which MM. Meyer propose to apply to the piston-rods and 
valve-spindles of their engines. Fie. 9 and 10 are respec- 
tively an end elevation and longitudinal section of a stufling- 
box with this packing applied. The steam enters the stufling- 
box through a space left around the piston-rod at the bottom 
of the box; and the cover, C, is fitted steam-tight, and is in 
close contact with the last ring of the packing, but does not 
touch the rod. The bottom ring, d, has helical springs lodged 
within its thickness, which bear against the other packings, e!, 
e?, &, &c., and force them against the cover, C. The ring, d, 
does not touch the rod, but is in close contact with the first 
ring, e%, of the packing; it does not touch either the bottom or 
the inner sides of the packing-box; the first ring, e', is pushed 
against the rod in a direction at a right angle with the latter by 
a spring, r; the second ring, e*, is pushed in an opposite direc- 
tion; the third one, e%, in the direction of ¢!; the fourth ring, 
e*, in the direction of e?; and so on. A greater number of 
packing-rings may be used, if required; the said rings may be 
made either of cast iron, steel, brass, or any other suitable 
metal or alloy. fis a reservoir, fed by any suitable means 
with lubricating fluid of any kind. The remaining figures of 
our engravings, Figs. 6, 7, and 8, are outline diagrams showing 
modified arrangement of tank-engines proposed by MM. Meyer. 
These will require no special explanation. 








“ Erte” Ratts.—Rails of the inferior pattern and quality, 
made many years ago in Wales for the Erie (American) 
Railway Company, have been lately sold at 5/. per ton. The 
Erie Company have long ago repented of their former specu- 
lation in this class of rails, whose name has stuck to them so 
long, and commenced, three years ago, to buy steel at 265/. 
per ton (gold) duty paid, in New York. 
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RAIL OF THE METROPOLITAN EXTENSION RAILWAY. 


Tue Metropolitan Railway 
was originally laid, by Mr. 
Fowler, with iron rails having 
their tops “converted,” b 
Dodds’s process, into steel, 
as in case-hardening. Under 
the great weights, however, 
of the engines on this line, 
which weigh 42 tons in work- 
ing order, with 30 tons on 
the four coupled wheels, and 
under the constant traffic 
these rails were soon in a 
great measure destroyed, and 
the manner of their failure 
proved that no combination 
of steel and iron could be 
fully depended upon. It was 
not long before the engineer 
of the line determined to re- 
lay it, as fast as became 
necessary, in steel, and steel 
rails have been rolled for it 
at various works, particularly 
at Messrs. Brown’s and 
Messrs. Cammell’s. 

The Metropolitan Exten- 
sion rail, of which we give a 
full-size section herewith, and 
which is held by fang bolts 
to cross sleepers, is remark- 
able for its width of base, the 
section being that of the 
841b. Bessemer rail, now 
being rolled by the Dowlais 
Iron Company for the Metro- 
volitan extension Railway. 
‘hese rails are rolled under 
careful inspection, and we 
are able to state that the 
very broad and thin flanges 
come out of the rolls perfect 
in their edges, thus provin 
the good quality of the steel. 
The steel rails already in use 
are wearing extremely well, 
although in some places, 
where the brakes are put on 
in descending inclines of 1 in 
100, the steel is being slowly 
but surely planed away by 
the action of the wheels. 
Tron, in the same situation, 
would hardly stand a month. 
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EAST INDIA IRRIGATION AND CANAL 
COMPANY. 
Tux report of the directors states that the progress made by 
the company’s staff upon the main line and on the distributary 
channels during the last six months had been very satisfactory, 
although, in consequence of the effects of the late famine in 
Orissa, the supply of labour had been more limited than was 
anticipated. e expectation of an early extension of irrigation 
and of traffic returns had lately received confirmation, and it 
appeared that the native cultivators were now really beginning 
to use freely the water offered to them from the company’s 
works. The works that had been commenced in December, 
1863, and“esmpleted on the 31st of May last, consisted of four 
anicuts, 6600 ft., 3600 ft , 1980 ft., and 1500 ft. in length, and 
12 ft., 11 ft., 8 ft., and 7} ft. high respectively, with aprons in 
front and rear, involving the quarrying, carriage, and placing 
of 12,000,000 cxbic feet of stone, weighing about 800,000 tons ; 
the completion of nearly 100 miles of main canal; the 
construction in part of 60 miles more in course of excava- 
tion, which would most probably be ready by the end of 
this year; the completion of 100 miles of distributaries, 
with 60 more miles in progress. The area irrigable in July 
was about 140,000 acres, and after the completion of 
the distributaries now in hand 200,000 acres. According tothe 
statements of the provisional chief engineer and those of the 
several executive engineers in charge, all the masonry works 
and embankments have passed through the season just ended 
without a single accident or mishap of any kind; and generally 
there were, at the date of that nogerh fifty-three miles of main 
canal so far completed as to afford irrigation and accommodate 
traffic to a limited extent, 39 miles of main canal capable of 
being used for transit purposes during high tides, requiring but 
little expenditure to render them navigable at all times; that 
49 miles more of main irrigating and navigable canals were in a 
forward state, the greater portion being almost ready for open- 
ing; and that 134 miles of distribution channels, some of 
which would also become navigable, had been excavated, and 
water admitted therein sufficient to irrigate 153,400 acres of 
land, while several others were being proceeded with. With 
reference to the intended line of canal connecting Mid- 
napore with Calcutta, 48} miles in length, the three reaches 
proceeding from the Hooghly towards Midnapore, and ending 
at Pannchkorah, 24 miles in all, were now open for navigation, 
but not being yet supplied with all the necessary locks, could 
orly be wood during high tides. The value of those three 
reaches, even when furnished with locks, must necessarily 
ce pend in a great ‘measure upon the completion of the entire 
line to Midnapore, of which 44 milesat the Midnapore end were 
oy ened already, 10 more miles were all, but finished, leaving 10 
miles only to construct, and the masonry works to add. The 
gross amvunt of the 12 half-years’ interest which had been paid 
to shareholders, amounting to 112,477/., had by the tolls re- 
cvived im respect of navigation, and by income derived from other 
sources, such as freight earned by their boats, &c., been reduced 
to 67,0001, while no payment had yet been made to the com- 
ny by the Government for the irrigation hitherto supplied. 
Phe total amount of capital received up to the Ist inst. was 
#41,5820., and there had been received advices of the receipt on 
aceount of the loan from the Secretury of State of 102,000, 
and that the expenditure up to the 30th of June last in India 
was 611,1412, and in England to the Ist inst. 192,157, making 
together 803,2982. 








Cunmygys.—A friend writes: “I can send you a tracing 
“of a chimney-shaft, 108 ft. high, with a flue 5 ft. square, 
“and parellel all the way up. 1t is supported, however, by 
“ external buttresses which give the chimney a tapering ap- 
“ pearance. Speaking from memory, the cost was 540/.” 
Can no one of our readers give us some precise details of 
the chimneys in a single ring of brickwork, bonded with 
hoop iron, of which Mr. Scrivenor, of Hanley, has erected so 
many in the Potteries during the last twenty years? We 
believe their cost is but 1/. per foot of height up to 100 ft. 


high. 

anwar Accipents.—The fifth of a series of reports on 
certain railway accidents that have occurred in the United 
Kingdom has just appeared, and contains detailed particulars 
concerning thirteen aceidents during the months of June, 
July, August, September, and October, all of which were in- 
vestigated by the inspecting officers of the Board of Trade. 
Three of ‘these accidents happened on the North-Eastern 
Railway, two on the Midland, and the others severally on the 
Metropolitan, Bristol and Exeter, Dublin, Wicklow, and 
Wexford, Lancashire and Yorkshire, London and North- 
Western, Brighton, Preston and Longridge, and Salisbury 
and Yeovil Railways. Seven were caused by collisions, three 
from the engine or carriages leaving the rails, one by a train 
breaking into two parts, one by a train coming into collision 
with a bullock, and one by the ignition of luggage on a 
carriage roof. A long report is made by Colonel Yolland, 
R.E., on a very destructive accident that oceurred on the 
Dublin, Wicklow, and Wexford Railway, on the 9th of 
August; when the engine, tender, and three thirdclass 
carriages left the rails near the Bray station, broke through 
the handrail of a viaduct, and fell from a height of about 
33 ft. into the ravine below. This accid« nt caused the death 
of two persons, and twenty-three others were more or less 
injured. From the evidence recorded in the inspector's re- 

rt, it appears that the accident was entirely due to the 
defective condition of the permanent way; that an accident 
occurred near the same spot in April, 1865, and was inquired 
into by Colonel Rich, R.E. A defective carriage wheel and 
an imperfect permanent way were then reported as causes of 
the accident, since which time a change recommended by the 
inspector has been only partially adopted, and had not been 
made at that part of the line where the recent accident 
occurred. This latter circumstance emphasises the remarks 
of Colonel Yolland in the fourth series of these reports, in 
which he reminds the Board of Trade that they have no con- 
trol whatever’ over railways after they are once open for 
traffic, and questions the utility of these’wnauthorised in- 
quiries, inasmuch as the Board have no power to enforce the 
recommendations recorded by their inspectors. 





THE SOCIETY OF ENGINEERS. 

WE observe that, in addition to the names of other members 
of long standing in the Society of Engineers, those of Messrs. 
William Wilson (the engineer, with Mr. Fowler, of the Millwall 
Docks), Mr. Daniel Kinnear Clark, and Mr. William Naylor, of 
the Great Indian Peninsula Railway, are nominated for election 
on the Council for 1868. This is an evidence of increasing 
strength, aud will be most gratifying to ali the members of the 
Society. The Council has greatly improved, within the last 
two or three years, in respect, of the professional status of its 
members, all of whom, with perhaps a single exception, are now 
engineers, and nearly all of them gentlemen in extensive and 

annual general meeting of the’ Society will be held on 
Monday week, Dece ber 9, in the Lower Hall, Exeter Hall, at 
74 v.M, when the election of officers for the ensuing year 
take place. E 

The annual dinner of the Society will take place on Friday, 
December 20, at the Bridge House Hotel, London-bridge, the 
hour being 64. 1 

A handsome sum has been subscribed by many of the members 
with, the object of presenting.a suitable testimonial to the 
Honorary Secretary, Mr, Alfred Williams, who has laboured so 
unceasingly for the Society.for, the last twelve years, and. to 
whose exertions, indeed, the suesess of the Society is really due. 
Mr. Nursey, of the Mechanics’ Magazine, and Mr. Qlrick, of 
27, Leadenhall-street, are the honorary secretaries of the testi- 
monial fund. 








NAVIGATION OF THE THAMES. 


In the House of Commons, on Friday evening last, Mr. Craw- 
ford asked the Vice-President of the Board of Trade whether it 
was true that the navigation of the river Thames is in danger of 
being obstructed by the formation of mud banks near the outfall 
of the main drainage sewers at Crossness and Barking-reac!:. 

Mr. Cave replied that early in the sammer a vessel grounded 
in Barking-reach ata time of the tide when there ought to have 
been sufficient water. A survey was ordered by the Conservancy 
Board, the report of which, presented on the 10th of June, states 
that there were large accumulations of mud, in some places to 
the depth of 6 ft., off the Main Drainage outfall. Some of this 
mud was sent to Dr. Letheby; and an analysis made by him, 
the report of which is dated the 24th of June, left no doubt in 
his mind of its being composed in a great degree of sewage in a 
state of decomposition. On the 25th of June a communication 
was made by the Conservancy Board to the Metropolitan Board 
of \Vorks, to which a reply was sent on the 11th of November, 
stating that the Board had acted in obedience to Acts of Parlia- 
ment, and that it was the duty of the Conservators to remove 
the shoal. Tne Conservators will have before them a report 
from their engineer on the best mode of doing this on Monaay 
25th, and will proceed at once to act upon it. There is, there- 
fore, no dangerjof the navigation of the Thames being ob- 
structed. Mr. Cave had receivedgcopies of a minute of the 
Metropolitan Board of Works questioning the alleged origin of 
the shoal and their liabitity to remove it, also of a report 
from their engineer admitting that the question is a complicated 
one, and recommending a conference with the Conservancy 
Board for the purpose of discussing the whole subject. 

Mr. Crawford asked whether |there would be any objection to 
produce the papers to which the right honourable gentleman 
had referred. 

Mr. Cave replied that there wou!d be no objection whatever to 
produce them. 

It thus appears that it took four months and a half for the 
Metropolitan Board of Works to consider whether the solid por- 
tion of the sewage discharged by them at Crossness was actually 
forming, as of course it must form, shoals in the river. Let us 
see how long it takes to remove the shoal. 








THE FORTS IN THE MEDWAY. 

Own Monday last Major-General Freeman Murray, com- 
manding the division at Chatham, made a tour of inspection 
of the batteries and other defences under construction for the 
better protection of Chatham harbour and dockyard. The 
principal works, on which, including the cost of the land, a 
sum of little less than 100,000/. has been expended up to the 

resent time, are two powerful batteries erected on the pro- 
jecting points on either shore near the harbour entrance, 
at Folly Point and Darnet Ness; but although commenced 
several years since, their completion seems more hopelessly 
distant than ever. From the commencement of the works 
there has been one continued series of mishaps. Under the 
principle of construction adopted, the forts are gradually 
settling down, and at one time it would appear to have been 
a serious question whether the superincumbent weight placed 
on the substructure would not cause them to foagee alto- 
gether before a gun was mounted on them. For several 
months past all work on the forts has been abandoned; but 
hopes sre now éntertained that with ‘the means adopted by 
the ineérs ‘and contrattors to any further séttle- 


ment of “the foundations, the massive structures have at 


length been made to stand. Already two separate fitms have 
been employed on the undertaking, and it would now appear 
that the Government has entered into a contract with Messrs. 
Manstield and Co. for the completion of the forts at Darnet 
Ness, and with Messrs. Lee and Co. for furnishing the de- 
ences at Hoo Ness and Folly Point. 








Lowmoor anv Bowne L[roy.—A reduction of the list 
price of iron tyres and axles has at length been forced — 
Lowmoor, Coopers, Taylors, and other best Yorkshire makes 
by the growing rivalry of Bessemer and crucible steel manu- 
facturers, and they are quoted now as follows, according to 
make: 19s. to 19s. 6d. per ewt. for tyres, 18s. to 19s. 6d. per 
ewt. for axles, or 3/. per ton less than heretofore. 

Br.atum.—Official returns from Belgium give the exports 
of that country to September 30, as 73,450 tons rails, and 
9600 tons plates and sheets in 1867, against 55,800 tons rails 
and 12,851 tons plates and sheets in 1866. Of their imports 
of pig iron (44,000 tons) 40,500 tons were from British ports. 


THE INSTITUTION OF CIVIL ENGINEERS, 

Ar the third ordinary general meeting, session 1867-68, 
on Tuesday, the 26th inst., Mr. Charles Hutton Gregory, 
Vice-President, in the chair, a report was brought up from 
the council, stating, that, under Section IV. of the Bye Laws, 
the following candidates had -been, admitted as Students of 


the Institution : . 
Name of Candidate, Recommended by 
John Fowler. 


John Simeon Bergheim ... 
James Simpson, jun. 
J Easton. 


Edward Pearce Brown 


Walter Chapman Burder se 
Charles Clowes’... ove +» James Easton. 
}fobn Thomas: Denniston... «. John Fowler, 

Hon. Alan de Tatton Egerton Walter Marr Brydone. 
Thomas Charles Ellis... .. J. R. MClean, 
Tristie James Ellis peo +. John Fowler. 

David Gravell ... pee +. John Fowler. 
John William Drinkwater Harrison W. H. Bidder. 
Frank Livesey ... pee +» Joseph Fogerty. 
Arthur Robert Lungley ... «+ Henry Carr. 
William: George Moore ... - John Fowler. 
Arthur Neame .., ove »»- Joseph Cubitt. 
Thomas Farmer Parkes ... +» John Taylor. 
Howard Devenish Pearsall - Henry Shield. 
The Hon. Philip James Stanhope... ‘John Fowler. 
Clarence Edward Trotter .. Nathaniel Beardmore. 
Arthur Joseph Waring ... + James Abernethy. 
Charles Stroud Williams... .-. James Easton. 








NOTES FROM-THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig Iron Market.—The trade in pig iron during 
the last week has been at an unusvally low ebb. On only one 
day was the market in any way firm, when the prices were 
from 53s. 74d. to 53s. 9d. cash, and 53s. 104d, a month. Flat- 
ness has been the order of the day. Yesterday 506 tons were 
reported at 53s. 6d. a month, and sellers remained at 53s. 44d. 
cash. The small amount of business done may be judged of by 
noting the large decrease in the shipments indicated in the fol- 
lowing table of pig iron shipments from all Scotch ports: 

For the week ending 23rd November, 1867. 


tons. 
This year eve ose coe 7,961 
Last year eve eee eee 12,225 
Decrease wa ose 4,264 
Total since 25th December, 1866... 564,604 
For corresponding period in 1865-66 541,508 





Increase @ pan 23,096 
Appointment of Messrs. John Hawkshaw and D. K. Clark 
by the Caledonian Investigation Committee.—The_ investigation 
committee of the Caledonian shareholders, consisting of Messrs. 
Thos. Richardson, Charles Cowan, George Smith, and William 
Spens, feel that such report as they may make will neither be 
satisfactory to themselves, nor carry such weight with the 
shareholders as ought to be its aim, without consideration of, 
and unaccompanied by, the views of eminent professional men. 
They are therefore glad to intimate that they have secured the 
services of the following gentlemen: John Hawkshaw, C.E., 
F.R.S., to report on the permanent way and works; D. K. 
Clark, C.E., Londou, to report on the rolling stock; Alfred 
Allott, accountant, Sheffield; and Robert Fletcher, accountant, 
Moorgate-street, London. 

It is not expected that the committee’s report will be forth- 
coming in less than a month, so that there is still plenty of 
time for the “ bears” to carry on their merciless dealings with 
the shareholders’ stock. Yesterday the stock was again lower 
than atany time during the present crisis, 71/. 5s, being taken, 
and to-day it has been as low as 70/. 

Water-supply of Leven, Thornhill, Paisley, and Alloa.— 
Hitherto the inhabitants of Leven, in Fifeshire, have depended 
for their water-supply on numerous wells scerttered up and 
down the town, the supply being frequently deficient, and the 
quality of a very detrimental character. This was seen to be 
notably the case during the cholera visitation towards the end 
of the summer of 1866. The town was found on inspection to 
be without sewerage, and the well-wger to be strongly impreg- 
nated with decayed animal matter, which percolated through 
the soft gravelly soil from the numerous cesspools, The sur- 
rounding district was surveyed by Mr. Sang, ot Kirkcaldy, and 
the Durie estate was chosen as the source of a supply which 
was thoight to be suitable for the town. Dr. Stevenson 
Macadam examined the water, and reported favourably of it. 
Plas were forthwith matured by Mr. Sang for bringing an 
adequate supply of water into the town. 

The works are now completed, and were formally opened on 
Saturday last, by Captain Christie, the lord of the manor. They 
are of a very simple nature compared with many similar under- 
takings, and the expense connected with them will not be very 
great. The water is collected principally on the estate of Durie, 

chief source being a spring on Wester Durie farm. A metal 
cistern, 31 ft. in diameter by 4 ft. deep, capable of containing 
about 40,000 gallons of water, has been constructed in a hollow 
about a mile trom the town, and at an elevation of about 50 ft. 
from the fevel.of the principal street. Into this cistern the 
water is ied the-large drain by which it was formerly 
carried off the ground into a settling box, some 20 ft. long by 
10 ft. broad. The object of this box is to retain any impurities 
which may exist in the water; and, should it be found feasible, 
it may yet be used as a filter. A 5in. pipe ha3 been laid between 
this cistern and the town. A 4in. pipe conveys the water 
thxough the principal streets, while smailer pipes supply the out- 
lying localities. The main pipe is capable of conveying to the 
town about 120,000 gallons per day, which allows 40 gallons to 
each inhabitant, estimating the population at 3000, At present, 
the cistern yields a full supply¢.and about one-third waste is 
conveyed away by the ove By the provisions of the 
Lindsay Police Act, the resi bound to introduce the 
water into their houses, and them have already done 
so; but, for the convenience of wells have been erected 
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this date will be about 1200/., but it is estimated that about 
2002. additional will be required to complete them. An abundant 
supply of good water being now obtained for the town, the com- 
missioners are proceeding vigorously to carry out a complete 
system of drainage. When the work of improvement is com- 
pleted, Leven will be one of the tidiest, as it is already one of 
the most pieasantly situated, watering-places on the Fifeshire 
coast. 

The a Ww waterworks of Thornhill, Dumfriesshire, were 
opened of Friday last, by his Grace the Duke of Buccleuch, on 
whose estate the town itself is situated. “he water is brought 
from Hawgill Springs, about three miles fromthe town, in ac- 
cordance with the plans of Mr. k. C. Reity’C.E.,; Edinburgh, 
under the direction of Mr. James Leslie. The water is collected 
from three springs at Hawgill, and conveyed by'7515 ft. of 5 in. 
clay pipes, at a gradient of 1 in 500, from thence to # distribut- 
ing reservoir constructed between Mansfield and the railway 
station. The reservoir is a-massive piece of masonry, 16 ft. by 
25 ft., by 10 ft. in depth, and is constructed to hold 25,000 
gallons of water. The walls are 3 ft. Gin. thick, with 2 ft. of 
clay outside; the grooves being filled wit! cement concrete up 
through tie walls, making them perfectly water-tight. From 
the reservoir to the Cross the water is conveyed by 5460 ft. of 
4in. cast-iron pipes, and distributed through the town in the 
usual manner by means of service pipes. ‘The quantity of 
water supplied will be about 60 gallons per minute, or nearly 
60 gallons for each inhabitant every day. The quality of the 
water is very excellent, From an analysis made by Dr. Penny, 
of Glasgow, it appears that it contains five grains of foreign 
matter to one gallon of water, or one in every 14,000 parts. 
Of this there are somewhere about three gruins of salt and 
chalk. The hardness of the water is 2} degrees, which is very 
soft as compared with that of many other towns. The con- 
tractors, Mr. Clennel, brick-manufacturer, Sanquhar, and Mr. 
Drummond, plumber, Thornhill, commenced operations in the 
beginning of August. last. Since that time the works have 
gone on vigorously, and have been finished three months before 
the specified time at an estimated cost of 20002, 

For the present, the Water Commissioners of Paisley have 
abandoned the high-level scheme of water-supply which was) 
projected some time since, owing, it is said, to the greai expense’ 
which it would entail upon them without anything but a very 
smallreturn, Thenew dams at Rowbank are being pushed forward 
with all possible speed. ‘The pipes and conduits leading from 
Rowbank to Stanley are so far forward that it may reasonably 
be expected that before the end of next year the water will be 
in the new reservoir. 

The Water Commissioners of the town of Alloa, on the banks 
of the Forth, have just incurred an expense of 30002. in the 
construction of new waterworks. ‘The table of rates has been 
readjusted in consequence. Manufactories will be supplied by 
meter, and small establishments will be charged partly accord- 
ing to the number of operatives employed, or the numerical 
horse power of any steam-engine that may be imoperation. Trial 
of the néw’rate is to be given for one year. 

Association of Assistant Engineers.—This association met 
last week ; and on the chair being taken by the president, Mr. 
Charles Smith, the discussion on the miners’; Davy lamp was 
resumed, and ultimately concluded; Mr. Mortimer Evans, C.E., 
by some interesting experiments with the lamp, assisting greatly 
to elucidate the conditions that ensure pertect safety. The 
attention of the meeting was then directed to the consideration 


of screw propellers, more particularly’ in ¢onnexion with the 


paradoxical question of ‘‘ negative slip,” regarding which Various. 


theories were advanced by several members. A carefully pre- 
pared model of a mould for casting screw propellers was brought 
torward by Mr. John Neilson, this being designed to show how, 
by careless or ignorant setting of the sweeping gable, an unin- 
tentional and unknown pitch might be given which might even- 
tually lead to a supposed case of “negative slip,” even when 
there actually was considerablé’™ positive slip.” This model 
was also happily suggestive of a very simple method of obtuin- 
ing a propeller with an inereasing pitch, a mere alteration in 
position of the ordinary gable obtaining the desired increase with 
great accuracy. 

The Abyssinian War and Export of Coals from the Clyde. 
—During tne last. fwo months and a half the export of cvals 
from the Clyde to Bombay and other Eastern ports at which the 
steamers engaged in the transport service in connexion with the 
Abyssinian war touch for-voaling, has been unusuaily large, 
During the last few days in Avgust, three ships—the Geraut. 
Impulse, and Hope—sailed from Greenock with 3040 tons of 
coals for Bombay ; and the Orissa, with 974 tons for Calcutta. 
In September the Robert Buak, Moonbeam, Cardross, and I[sa- 
bella Kerr sailed for Bombay, with 4440; the Janet Cowan and 
Kurrachee with 1420 tons for Calcutta; [ndex and Three Bells, 
for Kurrachee, with 1440 tons; Mauritius and ‘T'rochrugue, 
with 1930 tons for Mauritius; and four ships-tor otlier ports 
with 3000 tons: in all, during the month, over 12,000 tons of 
coals. In October the ships Otago, Martabab, Derwent, Ard- 
gowan, Inglewood, and Undaunted sailed for Bombay with 
5250 tons of coal; the Madras and Glencoe, for Point de Gulle, 
with 1620 tons; and four ships with 1930 tons for other parts : 
in all, during October, 8800 tons. During the present month 
the Galloway and Clutha have sailed*for Bombay’ with 3350 
tons; the Lake Constance, for Calcutta, with 670 tons; the 
Barbadian, with 1010 tons, for Point de Galle. 


State of Trade in the Coatbridge, Kilmarnock and Johnstone 
Districts.—During the last fortwight a considerable improve- 
ment has taken place in.a number of the principal maileable 
iron works thronghout the Coatbridge district. Orders are 
coming in more freely from the shipbuilding yards on the Clyde, 
Yorkshire, and other places. Some extensive orders lave also 
been received for railway, material at Coates, Mossend, and 
Motherwell. The rolling-mills have been in full operation night 
and day for some time buck—a state of matters which could uot 
be reported previous to this date since the beginning of the 
year. Itisrumouredthat a reduction of wages will, however, 
be necessary to/allow.of the ironmasters competing successfully 
with the English manufacturers. In the coal trade there is as yet 
no improvement. ‘The blast furnaces are pretty well employed 
in the district, those at Calder being all in blast. Dundyvan 





malleable iron works are entirely stopped, and the workers have 
all left the district. 

Trade in Kilmarnock joins in the dulness which prevails too 
generally throughout the country. A good many workmen are 
out of employment, whilst the wages of those in employment 
are, in-most cases, being reduced. The hammermen at the 
Glasgow and South-Western Railway Company’s works have 
received notice of a reduction from 16s. to 15s. a week. 

The factories and engineering establisnments in Johnstone, 
near Paisley, are also suffering from dull trade, and a number of 
the hands have been paid off. ‘ ‘ 

Miners’ Affairs.—\in the Motherwell and Wishaw di 
discontent prevails more or less generally among the coal mines. 
Dull trade is interfering seriously with the compact made seve- 
ral months since regarding the rate of wages which should 
vail. |'Just'now the rate should have been t and’ thts 
amount is’ being Obtained in some of the Lanarkshire collieries, but 
in a number of instances the coalmasters have not giveh more 
than 4s. 6d. per day, which is the rate that was d upon for 
thethreeautumn months. Strikes are, therefore, existing in the 
districts Hamed above. At the Bruidbarst collieries, the pro- 
perty of Mr. Gavin Addie, a conference between the employer 
and the employed prevented a strike a few days ago, the 
majority of the men accepting a reduction to 4s. 3d. per day, 
rather than a rise, on being assured that the depressed state of 
trade fully warranted the reduction. In another instance the 
coalmaster has come to terms with his men, and has agreed to 
continue to give 4s, 6d. per day, On the Coltness estate the 
men seem determined to a the reduction. . 

Glasgow Sewerage—Appointment of Messrs. J. F. Bateman 
and J. W. Bazalgette i vdgert on %, same.—In conjunction 
with Dr. Anderson, Professor of ‘Chemistry in Glasgow Uni- 
versity, these two eminent civil engineers have been appointed 
by a joint committee of the Town Council, Clyde Trust, and 
Police Board, to examine the various plans which have been 
proposed for dealing with tlie sewage of this city, and to report 
on them. — Indeed, the question in all ‘its entirety has been re- 
mitted to the three gentlemen named, with a view to such a 
definite report and plan being obtained from them—with an 
estimate of the probable cost—as to enable the local:authorities 
to take a defined and practical issue on a subject on which the 
community feel a deep interest, and which has long engaged 
their anxious ,attention and consideration. In order that they 
may carry on the necessary local investigations, Messrs. Bate- 
man and Bazalgette will visit Glasgow in the first week of the 
ensuing month. I shall keep your readers duly apprised of any 
plan or plans that may result from the execution of the com- 
mission with which these gentlemen are charged. 

Shipbuilding: Wews.—A few days ago a beautifully modelled 
paddle-wheel steani-yacht, of 750 tous, B.M., was launched by 
Messrs. Caird and Co. for the Trinity House, London, to be 
used in the lighthouse inspection over the English, Irish, and 
Scotch coasts. The vessel was uamed the Irene by Miss Lydia 
Caird, daughter of the builder. Her dimensions are; length of 
kee] and fore-rake, 212 ft.; breadth of! beam, 26 ft.; and depth 
of hold, 13 ft. 10in. ‘The Irene will be supplied with oscillating 
engines, of 220 horse power, by Messrs. Caird and Co. The 
blocks for a new screw-steamer, of 3000 tons, sister to the 
Helvetia, at present building fur the Hamburg-American Steam 
Packet Company, will be laid on the ground vacated by the 
Irene. 

The new twin-screw steamer Gova passed down the river this 
week, on a trial trip, whieh proved highly satisfactory, This 
stéamer was built by Messrs, Aitken and Mansel for the Parana 
Steam Navigation Company, and is a sister to the Taragay, 
built by them a month ago for the same firm. They are each 
of 550 tons, and have been supplied with engines of 90 horse 
power. by Messrs. James Aitken and Co., Glasgow. 

Mr. Fife, the famous yacht-builder of Hairlie, has received 
orders from Mr. G. H. Dundas, the owner of the schooner yacht 
Oriana, to build him # schooner yacht of 60 tons. 


NEW LOCOMOTIVE FOR COMMON; ROADS. 


Mr. R. W. Tuomson, C.E., Edinburgh, has invented and 
patented a new locomotive for cummon roads, which was stried 
forthe first-time -publicly, on Monday last, in the neiglibour- 
hood of Edinburgh. 

Mr. Thomson’s patent road steamer has wheels made of a 
material which at first sight does not look a very likely sub- 
stance to stand the heavy work they are subjected to. ‘The 
tyres are made of bands of vulcanised india-rubber, about 12 in. 
wide and Sin. thick. Incredible as it may appear, this soft 
and elastic substance not only carries the great weight of the 
road steamer without injury, but it passes over newly broker 
road metal, broken flints, and all kinds of sharp things without 
leaving evenamark on the india-rubber. The tyres do not sink 
into tue road in the least degree. ‘They pass over stones lying 
on the surface without crushing them. 

The india-rubber tyres require scarcely any more power to 
propel them. over soft bad roads or over loose gravel roads than 
on the best paved streets. ‘The reason of this is quite obvious: 
they do not sink into roads, and do not grind down the stones in 
the least degree. 

On Mongay, the trials commenced by running the road 
steamer across a soft grass field, and it was afterwards taken 
across apart of the tield which had just’ been covered with 
log’e earth to the depth of one or twosfeet, and run straight 
across, and then back through the deep soft soil. The weight of 
the road steamer is between four and five tons; and yet the 
wheels, in passing over the louse earth, compressed it so 
little that a walking-stick could easily be pushed down 
in the track of the wheels without any @xertion. After various 
evolutions, showing the ability of the road steamer to run about 








,where there were no roads, it passed, Out into the street, -and, 


taking a large omnibus full of passengers in tow, it proceeded 
up the Bonnington-road to Messrs. Gibson and Walker's 
mills, where it took a large wagon, Weighing, with its load of 
flour, about 10 tons, up a steep Jane full of holes and ruts, and 
rising with a gradient of 1 in 20. ' It was obvious that the road 
steamer was able todo a great deal more thau it had todo in 
this trial. The bite on the road is something » a 







the easy way in which it floated along on its soft and elastic 
tyres was very curious. When riding on the road steamer, the 
feeling is like what would be experienced in driving over a 
smooth soft grass lawn. There is absolutely no jarring at all. 
There was no appearance of wear on the india-rubber tyres. The 
original surface which the rubber had when it left the manu- 
factory is still visible. The engine is destined for Java, where 
it will be employed in drawing trains of wagons between two 
ts. The steamer, which was the subject of the experiments, 
ad another specialty besdes the wheels, it being fitted with one 
of Mr. Thomson's patent vertical boilers. 


TUMBLING - BEAM ENGINE. 

Wr give, on the next page, engravings of a ve uliarl 
arranged engine, designed 3 Mr N onan Whee! Sage N = A 
York, for the Nobwalk Tron Yorks, Norwalk, U.S. In this 
“tumbling-beam” hea ome as it fs called, the two cylinders 
are placed in a vertical position, one on each side of the crank- 
shaft, and the pistons, which have small trunks on their upper 
sides, are connected by rods to a sort of triangular beam by 
which motion is cotamunicated to the crank. The form of 
the beam = mentioned is a right-angle triangle, placed with 
the hypothenuse uppermost, and the crank is coupled at the 
right angle of the triangle. From this point transverse bars 
extend to the centre of the hypothenuse, which is connected 
to a parallel motion, so that it moves up and down in a straight 
line. The pistons are connected to the ends of the hypothenuse 
of the triangular frame, and as one of the pistons is always 
half'a stroke in advance of the other, the beam has a compound 
motion imparted to it, due to the oscillation on the centre at 
the middle of the length of the hypothenuse, and to the rise 
and fall of that centre in a straight line. 

The peculiar motion of the beam will be best understood 
by referring to the series of outline diagrams included in our 
illustrations. These diagrams show the relative positions of 
the beam, pistons, crank, &c., at five successive points in the 
revolution of the crank-shaft, these points being separated 
fremeach other by an eighth of a revolution. Thus, in the first 
figure both pistons are near the tops of their respective 
poy sm and the crank is pointing directly upwards. In 
this figure, the left piston is performing its downward and 
the right-hand piston its upward stroke. In the second 
figure, the crank has made an eighth of a revolution towards 
the right, and the right-hand piston has arrived at the top of 
its stroke, the left-hand piston being at the same time at the 
middle of its downward course. In the third figure, both 
gay are moving downwards, and the crank is horizontal. 

the fourth figure, the relative positions of the two pistons 
are the reverse of those shown in the second figure; and in 
the last figure of the series, the crank is shown after it has 
completed half a revolution, the two pistons being equidistant 
from the bottoms of their respective cylinders, the right-hand 
one being on its downward and the left-hand one on its up- 
ward stroke. 

The diagrams show very clearly two of the peculiarities of 
the motion. he first of these is, that the pistons arrive suc- 
cessively at the ends of their strokes at the times that the 
crank is inclined at an angle of 45°; and the second is, that, 
notwithstanding that the point of the beam at which the 
crank is attached to the centre of the hypothenuse is of course 
equal to half the length of the iy tay oa the stroke of 
each piston is more than double the throw of the crank. 
Thus, in the particular engine illustrated, the pistons, which 
are 14 in. in diameter, have a stroke of 20in., whilst the throw 
of the crank is 7 in. only. The reason of this will be readily 
understood by reference to the outline diagrams. 

Of the remaining points in the arrangement of the engine 
it is unne that we should say much, as most of them 
will be understood by reference to the engravings. That the 
whole design of the engine is one of great ingenuity there 
can be no doubt, and its complexity is, to a great extent, 
more apparent than real. The arrangement certainly gives 
great compactness, a point which is of value in many situa- 
tions. 








Tur Suez Cayau.—aA tug belonging to our own Govern- 
ment has actually been floated through the Suez Canal. This 
was the Prompt, recently despatched from England to assist in 
the embarkation of the Indian troops at Suez, and was conveyed 
through the new Suez Canal, to the Red Sea. After having 
been lightened as much as possible, even to the removal of 
the paddle-wheels, a number of empty casks were placed 
under her, and in this manner she reached Suez. 

Lerps.—We understand that the Kirkstall Forge Com- 
pany has received a large order for railway wheels. Messrs. 
Kitson have also obtained an order for ten locomotive en- 
gines. Many of the Leeds works are, however, on short 
time. 

Monster Biast Furnaces.—The Rosedale and Ferryhill 
Tron Company has completed two blast furnaces of great size, 
their dimensions being, height, 105 ft.; diameter, 28 ft. Each 
furnace will contain, when in full charge, about 1300 tons of 
raw material. 

Repvuction or Waces.—There is every prospect that the 
ironworkers on the Tyne will submit to the proposed reduc- 
tion of wages—about 10 per cent.—which will come into 
foree tha fortnight; a reduction is also taking place in the 
wages of the men employed in the chemical trade on the 
Tyne ; the reduction at the principal works will be about ten 
per cent. also. 

Tstinaton Rartway.—Notice has been given of an in- 
tended application to Parliament to construct a railway from 
Islington-green to the Moorgate Station of the Metropolitan 
Railway. 

Rartwax Guarps’ anv PassencErs’ COMMUNICATION. 
—Mr. Sheridan has obtained leave to re-introduce before the 
House of Commons his Bill of last year to compel railway 
companies to establish some means of communication between 


passengers 
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TUMBLING BEAM ENGINE. 
DESIGNED BY MR. NORMAN WHEELER, NEW YORK, FOR THE NORWALK IRONWORKS,’ NORWALK, U.S. 
(For Description, see preceding Page.) 
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PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under 
and eightpence for each additional line. 

The price of ENGINEERING t& annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau dE NGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E.. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINKERING, 
of whom also the Nouveau PorTEFEUILLE DE L’INGENIEUR 
bES CHEMINS DE Fer may be obtained, price 91. 


MEETINGS NEXT WEEK. 

Tue Institution oF Civit EnG@ineERs.—Tuesday, De- 
cember 3rd, at 8 P.M. 1. “ Description of the Victoria 
Bridge, on the line of the Victoria Station and Pimlico 
Railway.” By William Wilson, M.Inst.C.k. 2. “On 
New Railways at Battersea ; with the Widening of the 
Victoria Bridge, and Approaches to the Victoria Station.” 
By Charles Douglas Fox, M.Inst.C.h. 

Society or EnGinrEers.—Monday evening, December 
1867, at 74 o'clock. Adjourned discussion on paper read on 
November 18, “On the Connexion between the Shape of 
Heavy Guns and their Durability”” By Arthur Rigg, 
Jun., CE. 
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PORTRAITS OF THE ENGINEERS. 

As has been already announced, we shall soon com- 
mence—possibly in our next number—the publication 
of a unique and exclusive series of portraits of the 
leading English and foreign engineers, large manufac- 
turers, and inventors. Each portrait. will occupy a full 
page of this paper, and will be in the best style of wood 
engraving. ‘Ine portraits of Mr. Fowler (President 
of the Institution of Civil Engineers), M. Flachat 
(Président de la Société des Ingénieurs Civils, Paris), 
Mr. Robert Napier, and Sir John Brown are already 
in the engraver’s hands; and Sir Daniel Gooch, Mr. 
Hawkshaw, Mr. Fairbairn, Mr. Penn, Mr. Whitworth, 
Mr. W. H. Barlow, Mr. Bazalgette, Mr. Harrison, 
Mr. Hutton-Gregory, Mr. Bessemer, and Mr. James 
Young have already kindly consented to sit for ex- 
clusive photographs to be copied for the series. 


PROPOSED CANADIAN SHIP CANAL. 

Wiru so little work in progress at home, it is a 
pleasure to learn of any large undertaking which is to 
occupy a considerable amount of English engineering 
talent in our dependencies. A ship canal is to be 
made through Canada West (formerly known as Upper 
Canada) 1o connect the waters of Lake Ontario and 
the Georgian Bay. Lake Ontario is 234 ft. above the 
level of the sea, while the Georgian Bay, communi- 
cating freely with Lakes Huron, Superior, Michigan, 
St. Ciair, and Erie, is at an elevation of 574 ft. ‘he 
ascent from Lake Ontario to Lake Erie is now made 
by means of the Welland Canal, which runs nearly 
parallel with and to the west of the river Niagara, and 
which has thirty-four locks, large enough only for 
vessels of small size. The new canal, which will be 
about 100 miles long, 100 ft. wide, and+15 ft. deep, and 
of which the estimated cost is about 8,000,000/., will 
overcome a summit of moderate height*in addition to 
the rise of 340 ft. from Lake Ontario to the Georgian 
Bay. The canal will be fed from the summit from the 
inexhaustible waters of Lake Simcoe, 30 miles long, 
18 miles wide, and 470 ft. above Lake Ontario, or 
130 ft. higher than the Georgian Bay and Lake Huron. 
This lake (Simeoe) will be utilised for navigation for 
a distance of 24 miles. The locks are to be of great 
size, 560 ft. by 36 ft., and of 8 to 15 ft. lift, which 
would require, say, forty-two locks for the whole 
lockage of about 600 ft. The great summit cutting, 
south of Lake Simcoe, will be 8} miles long and 187 ft. 
deep at the deepest part. The project of this canal 





is, we believe, due to Mr. Sykes, an engineer of 
Toronto; but Mr. Hawkshaw and Mr. Rendel have 
assumed the engineering charge of the undertaking. 

This canal, which will follow the general course of 
the Northern Railway of Canada, will save to vessels 
sailing from the St. Lawrence to Chicago the long 
détour of about 300 miles vid Lake Erie, and it might, 
in the possible event of war, prove of the greatest 
service in opening a way for gunboats to the upper 
lakes. 

There is still, however, the descent of 234 ft. from 
Lake Ontario to the Atlantic, 180 ft. of this being in 
that part of the river St. Lawrence above Montreal, 
and of this SO0ft. are at the Long Sault, or rapids. 
Ten years ago it was considered that no vessels more 
than 130 ft. long, 26ft. beam, and 10ft. draught 
could navigate the whole length of the St. Lawrence, 
and at present all vessels going above Montreal must 
pass under the great tubular railway bridge there. 

The proposed undeitaking will be known as the 
Huron and Ontario Ship Canal. We expect, shortly, 
to give a plan of it, with much fuller particulars than 
are contained in the present brief notice. 








FRENCH AND ENGLISH ENGINES. 

Ar one of the recent meetings of the French Insti- 
tution of Civil Engineers, M. Normand, son of the 
eminent shipbuilder of Havre, and who is himself a 
constructor of marine engines, made a detailed com- 
parison of the French and English marine engines in 
the late Exhibition. Our countrymen cannot fail to 
respect, and even to admire, the frankness with which 
M. Normand, upon perfectly dispassionate and nicely 
discriminating arguments, awarded the palm to the 
Englishmen ; more especially, perhaps, to Mr. Penn. 
“When,” said M. Normand, “ we examine the English 
screw-engines shown at the Exhibition, we are struck 
by the contrast presented by the simplicity and the 
rational lightness of their framing when compared with 
the heavy, complicated, and cumbrous edifices which 
characterise the French types; we feel that a wholly 
different order of ideas presided at the crea- 
tion of the two species, although both are 
made to accomplish very simple and perfectly iden- 
tical functions, viz., turning a shaft. In the 
English construction, the great crank-shaft is the base 
and true foundation of the system; towards that all 
the movements converge, and all the parts which con- 
tain them gravitate. ‘The cylinders are generally 
united ‘ex d/oc,’ perfectly rigid, or isolated as in 
Maudslay’s engine, and their point d’appui or main 
support is upon the bearings of the shaft through 
small isolated frames, distributing the action of the 
motive force upon four points spaced equidistantly 
upon the circumference of the cylinders —an excellent 
point with respect to the strength and security of the 
parts. The condensers and slide-bars form a separate 
group, placed upon the other side of the shaft, and 
connected with the bed-plate by a light and flexible 
framing, leaving full liberty to the movements always | 
observed in the structure of a ship. The work of the | 
air-pumps being at most but the twentieth part of the 
effort upon the pistons, this aiffdngement involves no 
objections. 

“ During twenty years of experieuce these princi- 
ples of construction have been found to furnish every 
desirable guarantee. ‘They are accepted without 
question, not only in England but everywhere, in the 
construction of screw-engines, with the exception of 
France alone. 

“The French engines intended for the imperial navy 
have been designed with the idea of making all their 
parts rigorously solid ; and it has been thought that 
this result could be best secured by throwing all the 
strains upon a foundation-plate embracing the whole 
extent of the engine. It should be observed that at_ 
first, because of the large dimensions—about 23 ft. by 
26 ft. Gin. in the engines of 950 horse power—this 
plate has been put together in six pieces, a fact which, 
when its slight depth is considered, deprives it of 
almost all value in the very contestable point of view 
which could have led to its employment. ‘The cylin-! 
ders are almost wholly lield by means of external hori- 
zontal lugs, and the reaction of the motive force 
(about 80 tons in the engines of 950 horse power) is 
thus sustained upon two points only in the perimeter 
of the cylinders. wy we not here find the reason for the | 
occasional fractures of cylinders, which happen in the 
larger engines? In this system the connexion betweenthe 
cylinders must of necessity beslight. Finally, the inequa- 
lity of dilatation of the cylinder with respect to the foun- 
dation, introduces into the system strains which should 
not be neglected. For the temperatures being about 
250° and 125° respectively, the difference of dilatation 


in the whole group of cylinders is not Jess than }in. 


‘tons of carriage to one ton of 





It should be said here that at Le Creusot they do not, 
properly speaking, employ foundation plates but in a 
very restricted manner; but they do not, because of 
thus suppressing them, avail themselves of hardly any 
advantage, for all parts suppressed as the foundations 
are maintained as dependencies of the cylinders and 
condensers. 

“In conclusion, it is at least doubtful whether the 
system practised in France possesses more solidity, 
and at the same time useful rigidity, than the mode 
followed by the English constructors. It certainly 
causes a notable increase in the total weight and of the 
cost of construction. It uselessly augments the 
volume of the engines, especially in height, at the ex- 
pense of the space so necessary for the strengthening 
of the hull. The designs exhibited by the Im- 
perial Marine show that in our vessels the longitudinal 
stringers, of such capital importance in respect of 
strength, are completely wanting. This arrangement 
has the further disadvantage of increasing the dis- 
tance between the cylinders to afford room for their 
external fastenings. In the three-cylinder engines of 
950 horse power, the increase of distance between 
each pair of adjoining cylinders is about 16in., being 
4 ft. for the whole machine. A. still graver objection 
is that of the increase of distance between the bear- 
ings of the main shaft. In the 950 horse power en- 
gines, of which the stroke is 4 ft. 3in., this distance 
is increased from 8 ft. to 9 ft. 4in. The strains tend- 
ing to bend and break this principal member of the 
machine, and of which the conservation is so delicate, 
is thus increased in the same proportion, or about 17 
per cent. 

**M. Normand would not go to the bottom of this 
special question, until now too much neglected—the 
measure of the read fatigue of the shafts of marine 
engines. It should be recollected that these parts are 
subjected to two distinct kinds of strains—a strain of 
torsion, the net result of the work of the pistons, and 
a strain of flexion, which in all engines of short stroke 
so much exceeds the first kind of fatigue, that it alone 
remains to be considered. The mode of construction 
of the large engines of the French section aggravates 
a more, then, the situation already so unfavour- 
able.’ 

At an earlier period in his remarks, M. Normand 
paid a high compliment to Messrs, Penn’s engines, not 
only in respect of their fine workmanship, but also of 
their arrangement. By the employment of the trunk, 
the connecting-rod is kept on the cylinder side of the 
shaft, leaving no moving parts on the other side but 
the air, bilge, and feed pumps, and it is thus that Mr. 
Penn finds room, with perfect accessibility to all the 
parts, for the very large surface-condensers which 
form so prominent and valuable a feature of his later 
designs. 





OMNIBUS SUBWAYS. 

Mr. Peter Barvow has published the prospectus 
of a scheme which, if we could take his word for it, 
would revolutionise railway engineering—dispensing 
with steam, and, indeed, nearly all other power, an 
reducing wear and tear to almost next ‘to nothing. 
He proposes to drive a system of tubular subways 
under London—first of all under the Thames, near the 
Tower, and to work carriages through them, each weigh- 
ing two tons, loaded, and containing 12 passengers, the 
motive power tobethatofonxeman! Mr. Barlowestimates 
the friction of his omnibus, running on a very accu- 
rately laid railway, as 41b. only per ton, and the re- 
sistance of the air at 2 lb. more, or 6 lb. per ton in all, 
or 12 1b. only for the loaded carriage! He proposes 
to make the quarter-mile run of the Tower subway in 
24 minutes, or at the rate of six miles only an hour. 
With “two and a half men,’’? however, which means, 
we suppose, two men and a boy, the run can, he says, 
be made in one minute, or at the rate of fifteen miles 
an hour, which is more like what the public would 
require. 

Of course, if safe railway carriages can be made to 
weigh no more than the weight of the passengers 
carried—the present ratio being as from three to five 
assengers, and if the 
resistance to motion may be diminished to but from 
4b. to 6lb. per ton, Mr. Barlow’s scheme may an- 
swer ; but so, of course, a reform could be made in all 
our ordinary railways, which would save something 
like eight millions yearly in their working expenses, 
equal to 2 per cent. additional dividend upon the 
400,000,000/. invested in British railways. 

Mr. Barlow proposes to drive his cast-iron tubes 
horizontally through the soil by means. of power- 
ful hydraulic pressure; and between stopping- 
places (for he dispenses with stations) he proposes 
to let the line descend for halfway and then rise again, 
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so as to help the carriage off on starting, and help 
also to bring it up without brakes in stopping. The 
passengers are to be lowered to and lifted from the 
tubes by hydraulic lifts. 
The plan reminds us somewhat of the proposition 
rinted a few years ago by a shareholder in the Great 
Western Company, who insisted that the trains on the 
branches of the company’s lines might be worked each 
by a horse, mounted on an endless railway in the guard’s 
van, and who would thus work the train at 10 miles 
an hour, while, “if whipped up,” the poor brute would 
“easily” do twenty ! 


RAILWAY FOUNDRY AT MADRAS. 

Tue 600 miles of the Madras Railway, with the ex- 
ception of the Bangalore branch, were originally laid 
with wooden sleepers and ordinary chairs. The 
sleepers, however, did not last much more than twelve 
months under the energetic attacks of the white ants, 
and it was found, too, that the native workmen would 
not take proper care in packing them. Since 
Greaves’s pot epee have been put down the main- 
tenance of way has been lessened to from 65/. to 70/. 
per mile per annum, where before it had cost at least 
twice as much. ‘The natives, too, attend properly to 
the packing of the pots, which is an easy matter in 
which they can hardly go wrong. 

The Madras Railway Company have lately made a 
contract with Messrs, Hopkins, Gilkes and Co., of 
Middlesboro’-on-Tees for 10,000 tons of Greaves’s 
sleepers, and these are about to be cast, in Madras, 
using the old railway chairs, of which there are many 
thousands of tons, and melting with native rm 
Messrs. Hopkins, Gilkes, and Co. are sending out two 
of Woodward’s steam-jet cupolas, an invention which 
appears to have now established itself beyond question 
in the favour of ironfounders. Mr. Thomas W. 
Bayes, the engineer in charge of this work, left 
London for Madras on Sunday evening last, and it is 
anticipated that he will soon have the foundry erected 
and at work. 





COMPOUND RAILS. 

Aw experiment is being tried upou a mile of the 
South-Eastern Railway, the details of which were 
privately communicated to us, a few weeks since, by 
the engincer of the line, Mr. Peter Ashcroft. As the 
result of the experiment was to some extent uncertain, 
and could only be determined after a considerable lapse 
of time, we were naturally requested not to make it at 
once public, and as naturaily saw the propriety of de- 
lay. The subject of the experiment, however, a com- 

und steel and iron rail, made in three parts, has since 

een published, without sanction, in one of the me- 
chanical newspapers, and we may now ticrefore describe 
and comment upon it. 

The compound rail consists of a T-shaped steel bar, 
weighing 45 lb. per yard, bolted by steel bolts between 
a pair of J L-shaped angles, weighing together 64 1b. 

er yard, the whole thus weighing 109 lb. per yard. 

he separate lengths break joint equally with each 
other. The Lancashire Steel Company are making 
200 tons of this way, at a cost, for steel and iron, of 
9 guineas per ton, equal for each mile of way to a 
73 |b. steel rail at 13 guineas per ton. 

This compound structure, the cost of which is thus 
practically the same as that of steel way, would be ex- 
pected to have the usual durability of steel, in so far 
as the wear of the head of the rail is concerned, and it 
will probably have about the same vertical strength as 
a steel rail, possibly, however, rather more. If it 
were the fact that steel, when made by makers of 
repute, and under due inspection, was brittle, the com- 
pound rail would have the advantage of the toughness 
of its iron angles, supposing, of course, that these 
were tough. Engineers can now, however, so easily 
satisfy themselves of the extraordinary toughness of 
steel rails, of good makes, and can so certainly secure 
the same toughness by enforcing the test of trying one 
rail taken at random from every fifty, ty dropping upon 
it a ton weight from a height of from 20 ft. to 30 It., 
the rail being — on 3 ft. bearings, that no 
apprehension can be felt upon this point. 

he slight difference in the expansion of the stecl 
and iron is of course provided for by making the holes, 
for the bolts which bind the separate lengths together, 
a little oblong. 

But the main consideration with respect to all com- 
pound rails is, will not the separate parts wear upon 
each other, slightly at first, and more rapidly after- 


wards? Almost the identical form of rail under 
notice, except that it was all in iron, was held together 
by rivets instead of bolts, and was hardly heavier than 
the. ordinary single rail which it replaced, was used, 


for'some years, but not, we believe, since 1856, on the 


Baltimore and Ohio Railway, in America. It was de- 
signed by Mr. Benjamin H. Latrobe, the chief en- 
gincer of that line, and was known as “ Latrobe’s 
three-part rail.” Many sections of compound rail 
in which the rail is divided, in various forms, into two 
parts, have been extensively tested in the States, but 
not, we believe, with permanently satisfactory results. 
None, we believe, are in use there now. Holley’s 
Railway Practice, an important work, insufficiently 
known in this country, gives (page 179) what little 
information is to be had, and the author there speaks 
with some degree of favour of the compound system. 
The general fact is that compound rails have commonly 
failed, after a comparatively short period of use, by the 
separate parts knocking against each other under the 
action ot continued traffic. Mr. Asheroft’s plan is 
better than that of the American compound rail, inas- 
much as it is much heavier (and, of course, more 
costly), its wearing part is of steel, it has a broad 
base, and its separate parts are held together by bolts, 
which may be tightened when necessary. We shall 
await the results of experience with this new line, and 
hope sometime to give our readers the results. 








THE RICHARDSON PROCESS. 

Ir is only a very short time since we regretted the ab- 
sence of a sufficient number of facts and practical data 
concerning the Richardson process and its practical 
results, and now such facts are crowding in as fast as 
we can recount them. The Richardson process has 
been taken up by Mr. Beardmore, of the Parkhead 
Forge, Glasgow, and a number of puddling-furnaces 
have been fitted with the simple apparatus required 
for this mode of puddling. ‘The first charges were 
made about three weeks ago, and since then two of 
the furnaces have been kept constantly and regularly 
working, each furnace making six heats per day from 
grey pig iron of the same mixtures which are used in 
the common puddling-furnaces at the Purkhead Forge. 
The blast is provided by a small horizontal blowing- 
engine of a peculiar construction, designed by Mr. A. 
Kirk, of the firm of James Aitken and Co., Glasgow. 
The steam cylinder is apparently about 14 in. in 
diameter, and about 2 ft. stroke, the blowing 
cylinder has a trunk, or large hollow piston-rod, 
which contains the suction-valves, the outlet-valves 
being at the upper part of the cylinder on the 
outside. The pressure of air in the receiver 
is 8 lb. per square inch, but the blast is considerably 
reduced in its pressure by being conducted to a con- 
siderable distance in narrow pipes with sharp corners 
and varying sections, so that the actual blast pressure 
may be estimated at 41b. or 5 lb. at the utmost. ‘The 
furnaces have not been altered in any way for the 
application of this process, and the mode of working 
up to the introduction of the blast is exactly the same 
as usual. The blast-pipe, or tubular rabble, has been 
altered from its original form, the numerous small 
holes through which the blast used to be subdivided 
having been supplanted by one broad slit or rectangular 
opening about $ in. wide and 3 or 4 in. long. This is 
more easily kept in order and clean from slag. ‘l'wo 
or three rabbles of this kind are fitted to each puddling- 
furnace for being used alternately, in order to prevent 
overheating and destruction of the rabbles ; each rabble 
is connected to the blast-pipe by a long flexible tabe 
of india-rubber. The blast is turned on before the 
rabble is introduced into the furnace, and continued 
for a short time after extraction, so as to prevent the 
mouth from being choked up by the cinders. 
| The manipulation is identical with common puddling, 
|the tubular rabble being stirred and moved about in 
the furnace instead of the common rabble; but the 
time, from the melting of the iron to the “ boil,” is 
reduced to ten minutes with a quality of iron which 
lusually took from twenty-five to forty minutes to 
jundergo the same change. At the beginning of the 
| process the sparks, characteristic of the period of 
desilicatisation, are thrown out of the furnace through 
the small hole in the door, through which the rabble 
passes. Ata later time the furnace fills with a volu- 
jminous bright flame. The tubular rabble is with- 
| drawn when the iron begins to boil, to prevent loss of 
‘iron by its being thrown out of the furnace. The 
plain rabble is then inserted, and the charge com- 
pleted by common puddler’s work. ‘The total saving 
of time under the circumstances now existing at the 
Parkhead Forge may be estimated at an average of 
twenty-five minutes per heat, the loss of iron is 
diminished, and the quality most decidedly improved. 
We have seen bars at the Parkhead Fcrge made from 
the same mixtures of pigs, in the same kinds of 
furnaces, and by the same set of men, with and with- 
out the assistance of the Richardson apparatus, and 











the difference in the quality of the mill-bars pro- 
duced is so marked and so much in favour of the 
Richardson process as to be quite conclusive. The 
mill-bars produced are of a very good quality in both 
cases ; but those made by the new process bend cold 
round a sharp corner to a right angle, while the 
others crack after being bent to less than half that 
amount. The fracture of the new material has also a 
much finer and more uniform grain of iron, and under 
the microscope shows an effect much more resembling 
the softest kinds of steel than the common kinds of 
puddled bars. ‘There has not being a single spoiled 
charge or bad bar produced throughout the entire 
time of working at the Parkhead Forge, and the 
roducts of the Richardson process are used for the 
est qualities of articles, onthe mill-bar undergoing a 
test for its quality before its being employed. The 
puddlers find no difficulty in managing the apparatus, 
since virtually the character and method of their 
work has not been changed in any respect, and is only 
reduced in quality or duration in one particular stage 
of the process. It is very probable and, in fact, also 
visible that the ironis raised to a higher temperature by 
the action of the blast than it attains by the old puddling 
rocess, and this may cause the iron tu take a somewhat 
onger time in balling, as it has to cool down to its 
point of solidification from a higher heat. There is, 
however, a tendency amongst the workmen to protract 
this period purposely beyond its necessary limits, as 
they seem to fear an interference with their present 
rates of wages in case of their power of production 
being “unduly” increased. ‘The balls made are very 
large, there being only three taken out of one heat of 
4 cwt.; and they are hammered into blooms, two balls 
by preference taken from different furnaces being 
piled together to form each bloom. We have seen 
several charges in succession made by the Richardson 
process at the Parkhead Forge; we have timed one 
charge, the furnace having been fettled fresh before 
its introduction, and its total time from charging to 
the removal of the third and last ball was 1 hour 
17 minutes. The rabbles remain in good working 
order for a very long time; they are cleared of all ad- 
hering matter immediately after their being withdrawn 
from the furnace, and they can be dipped into cold 
water without injury, same as the common puddler’s 
tools. Further experiments and an immediate exten- 
sion of operations are about to take place at the Park- 
head Forge, where the success hitherto attained gives 
every reason to expect the most important advantages 
from the improved mode of working. 








WOODWARD’'S STEAM-JET CUPOLA. 

Tue use of the steam jet to create a draught ina 
narrow chimney has been understood ever since Trevi- 
thick thus employed it in 1803, or, at least, since 
Nicholson fully described its action, and patented 
certain applications of it, in 1806. A steam jet was 
tried many years ago at Caerphilly, in the wide throat 
of a blast-furnace ; but Mr. Edmunds, who made the 
experiment, soon found that it would not answer 
merely because the throat of the furnace was so wide 
that the jet drew its air, not through the charge 
below, but from the large space immediately about it. 

In the small chimney of the locomotive, as used by 
Trevithick and by Hedley, long before George Stephen- 
son could bring himself to see its advantage, the steam- 
jet, whether of waste steam or live steam, is effective, 
and is found not to be greatly more costly, even with 
live steam, than would the working of mechanical 
blowers delivering the same volume of blast, at least 
where the blast is to be delivered under the slight 
pressure required for cupola furnaces. 

Messrs. Woodward Brothers, of the Queen’s Foundry, 
Ancoats, Manchester, have now erected upwards of 
sixty cupolas having closed tops and charging-hoppers, 
and having a narrow sheet-iron chimney-flue, taken off 
at the side, through which a jet of live steam is dis- 
charged as the only means of producing a draught. 
Engines, fans, or other blowing machinery are thus 
completely dispensed with. 

Some of these cupolas have been at work since April, 
1865, and among those who have been supplied with 
them are Messrs. Robert Stephenson and Co., Messrs, 
Galloways, of Manchester, Messrs. Beyer, Peacock and 
Co., Messrs. Dobson and Barlow (Bolton), tie Man- 
chester Steel and Plant Company, Messrs. Jack and 
Co. (Liverpool), and many other well-known firms. 
The Norton Iron Company, whose furnaces are near 
Stockton-on-Tees, state that they are melting in these 
cupolas at the rate of one ton of iron to one ewt. of 
coke, and in general practice we are informed, upon 
good authority, that 1} cwt. of coke to the ton of 
iron suffices, except with very small castings, when the 
coke rises to 1} and even 1} cwt. 
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The consumption of coal under the boiler to supply 
steam for the draught is 1 ewt. for each ton of iron 
melted, and often the cheapest slack, worth less than 
one-fourth or even one-sixth as much as coke, is used 
for this purpose. 

The rate of melting is about 15 ewt. per hour, per 
foot of diameter of outside casing, although, with more 
steam, a greater cast may be made. It has been 
alleged, too, that the iron cast from the jet-blown cupola 
is somewhat stronger than that cast from fan-blown 
furnaces, but we have no positive information on this 

oint. 
° Messrs. Hopkins, Gilkes and Co. have sent two of 
Woodward’s cupolas to Madras, to melt down the iron 
for their contract with the Madras Railway Company, 
for 10,000 tons of cast-iron chair-sleepers. 








THE HONDURAS RAILWAY. 

Berrore English investors are taken in with the 
delightful prospectus of the Honduras Railway Com- 
pany, proposing to make a railway through a trackless 
tropical forest for 8000/. per mile, theyshould remember 
that the comparatively easy works of the Panama Rail- 
way, 49 miles long, cost 32,000/. per mile, and oc- 
cupied eight years in their execution, during which the 
loss of life among the labourers, including thousands 
of Chinese coolies, was frightful. 

Those who wish to know what the Honduras route 
really is should read the account published in 1853-54 
in the Journal of the Franklin Institute, by Mr. John C. 
Trautwine, an able American engineer, who carefully 

surveyed the proposed line of railway. In 1860 the 
present writer had occasion to pen the following ob- 
servations : 

“Mr. E. G. Squier surveyed his Honduras grant, 
“ employing, we believe, as an instrument of measure- 
“ ment a mule which travelled so many miles an hour. 
“* The result was a report that the railroad would be 150 
* miles long, and cost 8,000,000 dols. (1,600,000/.). 
“ When Mr. Trautwine made his report, as the result 
* of the closest investigation, that the length would be 
** 250 miles,and the cost 30,000,000 dols. (6,000,0002.), 
“he was repudiated, his report suppressed, and a 
* tremendous effort made to muddle Lords Palmerston 
“and Clarendon, and the French Emperor, in regard 
** to the whole affair. These tactics, however, did not 
“ answer, and the Honduras grant, originally held at 
* 600,000 dols., could now be had, doubtless, ata much 
* lower figure.” 








BREECH-LOADING REVOLVERS. 

Tue Pall Mall Gazette has done good service by 
its clear, well-reasoned, and dispassionate statements 
of the advantages of Sesoch leading as compared with 
capping revolvers. The objections to central-fire, 
copper-cased cartridges have, happily, been well-nigh 
silenced. They are not liable to explosion from any 
cause, except, of course, they are smartly struck upon 
the igniting point, nor, with a dozen or more cartridges 
placed degutien: is the explosion of one communicated 
to another. Nor does the powder deteriorate. The 
copper-cased cartridge shoots as “hard” as will the 
same weight of powder in any other form of casing, 
and it of course shoots just as accurately, simply be- 
cause the breech-loading action of a firearm has no- 
thing to do with accuracy of shooting, this being 
wholly a question of weight of charge, form and weight 
of bullet, of the bore, length, rifling and truth of the 
barrel, and of the accuracy of aim. Breech-loading 
ammunition, too, has actually become more readil 
procurable than any other, both in England and shesed. 

The Government, it appears, have determined upon 
abandoning capping revolvers in favour of a breech- 
loader oubsitted by Messrs. Adams, and the subject 
of converting the muzzle-loading revolvers is under 
consideration. 


STEEL-TOPPED IRON RAILS. 

Nove who have any faith in the future of invention 
and discovery would pretend to fix limits to the degree 
of improvement that may yet be attained in processes 
which, although already carried out with some success, 
are not yet satisfactory. It may yet be found practi- 
cable to make a perfect weld between a steel top and 
an iron stem of a railway bar; but this has not been 
thoroughly done yet. Many trials have been made, 
and it was for a long time believed, by a number of 
engineers, that the plan pursued at Crewe, of welding 
steel att to iron stems, with an intervening layer of 
puddled iron, would secure perfect soundness. Un- 
fortunately, this isnot thecase. The steel-topped rails 
in use on the London and North-Western Railway 
have been found to show, after a time (and that oftener 
in warm weather), a slight crack between the steel and 











the iron at one point in their length. Once opened, 
each successive train extends this crack until the whole 
of the steel top comes off as if it had been fastened by 
some kind of cement rather than by welding. We 
have been shown large numbers of the tops which have 
so peeled off, and no doubt any gentleman really in- 
terested in knowing the facts will be shown the same 
dissevered caputs, on application in the proper quarter. 








INDIA AND HER RESOURCES. 

Tue Indian correspondent of the Times observes, with 
reference to our Indian empire: “It may be safely asserted 
that next to England itself there is no country financially so 
sound. Her debt is not twice her revenue; for political 
reasons her population are so lightly taxed as 8s. a head; 
and she spends on public works, including guaranteed rail- 
ways, close on twelve millions a year, or one-fourth of her 
whole revenue, and that not out of loans. It is not too much 
to say thatif the necessity of paying some two millions ster- 
ling a year as interest on guaranteed railway capital, and of 
occasionally advancing such capital, had not occurred at the 
very time when the mutiny involved the expenditure with 
which Messrs. Wilson and Laing had to deal, India would 
have had a permanent surplus, like England. That interest 
is now being paid back, and the guarantee does not now in- 
volve so much as half a million a year. But there are two 
reasons why, in spite of this, a surplus will never be realised 
without new sources of taxation. Railway extension in- 
volves new guarantees, and there are four or five lines which 
for imperial and local purposes this generation must undertake 
—from Delhi to Baroda, the surveys of which are sanctioned ; 
the Indus valley, from Mooltan to Kotree; more important 
than both, the line from Lahore to Peshawur; small cross 
lines north and south from Berar to Agra, most important 
in a military sense, as connecting the three which radiate 
out from Bombay eastward; a line from Caleutta to Dar- 
jeeling, and an extension of the Eastern Bengal line from 
Goalundo into the Assam valley, and towards the old route 
to China and Burmah, through Munnipore. The seeond 
reason is the frightful pace at which the extraordinary develop- 
ment of progress in India is adding to the expense of the 
civil administration. Seven millions have been added to the 
civil charges in as many years, and only the tight hand of 
Sir John Lawrence keeps the amount from being doubled. 
The rise of prices and the improvement of the governing 
machinery go hand in hand, and must continue to increase 
our expenditure at a far greater pace than the revenue will 
increase if left to itself.” 








METROPOLITAN TRAMWAYs.—The Metropolitan Tramway 
Company (limited), whose scheme we‘noticed last week, have 
given notice of intended application to Parliament for power 
to lay down street tramways for the conveyance of passengers 
and other traffic. Tramway No.1 is pro to commence 
from the Archway-road, near Highgate, and to pass alon, 
the Holloway-road, Upper-street, Islington, High-street, an 
City-road, to Finsbury-place. Tramway No. 2 is to com- 
mence in the Seven Sisters-road, pass along Park-road, 
Camden-road, High-street, Camden sol Hampstead-road, 
and Tottenham-court-road, to near Oxford-street. Tramway 
No. 3 is to start from Union-street, Whitechapel, and to pass 
along the Whitechapel-road to the Broadway, Stratford. 
Tramway No. 4, from High-street, Clapham, to Beer ton- 
park-road, Lambeth. Tramway No. 5 to extend from Ken- 
nington to Brixton-hill. Tramway No. 6, from Kennington 
to Westminster-bridge. Power to purchase lands = | to 
make agreements with the street authorities. Each tramway 
is to occupy 6 ft. 3in. in width. Power to raise money, and 
to reserve to the company the exclusive right of using 
carriages on the tramway with flange wheels adapted to run 
on edge rails. Another company has given notice of intended 
application for power to construct thirteen street tramways in 
Southwark and Lambeth. No.1 is to pass along the New 
Kent-road, from St. George-the-Martyr, Southwark, to Cam- 
berwell. No. 2, from St. George-the-Martyr to Newington. 
No. 3, along the centre of the Westminster-bridge-road to 
Christ Church, Southwark. No. 4 to pass along the centre 
of the London-road and Blackfriars-road to Southwark-street. 
No. 5 from the Westminster-bridge-road to the Elephant and 
Castle. The company reserve the exclusive use of the tram- 
ways, having carriages with flange wheels adapted to run on 
the groove rails. 

Curtnese Grass.—The Duke of Devonshire writes to the 
Times to say that he is one of the 9000 who has planted Mr. 
Hallett’s Chinese-grass seeds. His Grace had them planted 
however, three weeks later than the proper time. He writes: 
“They quickly ‘ entered an appearance,’ grew, and flourished, 
without any further care or attention; and at the end of last 
month, the canes (of which there are from three to six on 
each plant) were nine feet high, with large heads of seed on 
them, which I fear will not thoroughly ripen owing to the 
late planting. Had they done so, I should say some of the 
heads would have borne as many as 5000 seeds. I think very 
few of Mr. Hallett’s adversaries would care to face him armed 
= ae of the canes, which are large in proportion to their 

eight.” 

MM. Perrin, Gaupet, anp Co.—The profits realised by 
this concern (otherwise known as the Naval and Railway 
Blast Furnaces, Forges, and Steel Works Company) 
amounted in 1866-7 to 145,7991., as compared with 177,6841. 
in 1865-6. Although the profits somewhat declined in 1866-7, 
the total sales effected by the company in 1866-7 amounted 
to 1,374,178/., showing an advance of 46,5597. as compared 
with 1865-6. The decline in the profits of 1866-7 is attri- 
buted to the general fall in the prices of metallurgical pro- 
ducts, and _to large expenses incurred in connexion with 
the Paris Exhibition. The company’s productive resources 


are such that it can now turn out 50 tons of Bessemer cast 
steel per day. 

THe Matta AND ALExaNDRIA CaBLE.—This line has been 
repaired, and is again in good working order. 





A “TIN-POT” RAILWAY FOR ABYSSINIA. 

A ForrTnicutr ago, we casually described Mr. Hadden's 
curious proposition for a sheet-iron railway in Abyssinia. A 
week later, our nimble contemporary, The Engineer, found out 
what we had said and repeated it almost, but not quite, in our 
own words, adding the illustration of a woodcut to show what 
this wonderful railway would be like; and the Times has copied 
this descriptive text, omitting the woodcut. The young gentle- 
man of 7he Engineer says, however, that Mr. Hadden’s sheet- 
iron or tin-plate railway is “ simple and practical,” whereas we 
never said that. We will not object to adopt the first adjective ; 
but it must in that case have its most extended application, ex- 
tending even to the designer as well as to the design. Fortu- 
nately for the expedition (whether fortunately or otherwise for 
Mr. Hadden), Sir Robert Napier is himself an engineer, and he 
will be able, when he receives our present number, to compare 
our opinion of Mr. Hadden’s temporary way with his own, 

Mr. Hadden proposes to make either longitudinal or cross 
sleepers of flattened cylinders of sheet iron, closed at one end, 
and which are to be well rammed inside with sand or earth, like 
feathers int a bolster, and then closed also at the other end. 
These sleepers are to be so light that, before being tilled, one 
man can easily lift one, weighing, say, 50 1b. or 60)b. Once 
packed, these sleepers are to be laid on the ground, with little 
or no ballast, and the rails secured to them by clip pieces, one 
rivetted on and the other “ made to turn like a door-button,” 
and, the latter being turned and tightened, we are told that “all 
is secure !” 

The thickness of the sheet iron is not given, but we suppose 
it may be 4in.; possibly more. Let the gaffer of a gang of 
men on an English line be shown a flattened sheet-iron cylinder 
in. thick, and large enough for a railway sleeeper, and be told 
to ram it well with “ sand, earth, or other convenient materials.” 
He would, in all probability, burst it in ramming, or, at any 
rate, take the flats out of its sides, leaving it of nearly a cylin- 
drical form. Then would come the closing of the end, perhaps 
by a lid, like that of a gas retort, but involving some care and 
fitting. When laid and used as a sleeper, it would receive a 
new kind of ramming—externally, The “ earth or sand” would 
then yield to some extent, leaving a partial hollow withiu, and 
the sheet iron would rumble and crackle in fine style under 
passing loads, and would not probably be long in splitting open 
even if its closed ends did not burst, as would be more tha» 
likely. The sheet iron, lying on the bare and often stony ground" 
vould soon be worn into holes, when the “sand, earth, or other» 
convenient materials ” would escape, and the sleeper would then» 
offer no more resistance than a cigar-case, Really, we doubt if 
good, tough-hides would not be more durable and altogether 
better than sheet iron. ‘They could not be much worse. They 
would pack far better on board ship, in sending them out; for 
the sheet iron sleepers would claim, each, its full share of room, 
as if it were Norway fir of the same size. How the sheet iron 
would fare in the wet season, steaming in the heat, crackling 
under the loads, and grinding into the gravel, Sir Robert Napier, 
as an engineer, will be fully aole to judge. 

Why Mr. Hadden must make his sleepers “portable,” or so 
far portable as to be carried by one man, we cannot see, unless 
it is his idea to employ but one man in laying his railway. In 
that case this fidus Achates will have about a mg 
more—of these sleepers to carry, on his back or otherwise, for 
every mile laid, and in laying the second mile, taking with him 
one sleeper at a time, he will have a little walk of about 6000 
miles, going and coming, this pedestrian journey increasing, 

rogressively, 5, Bao miles on each succeeding mile of way! 
He must needs be another pedestrian Watson, and would, we 
must hope, be able to do his 100 miles “ inside of ” 24 hours, 
supposing no emissary of King Theodore should “ pot” him or 
“ gobble him up.” 

If Mr. Hadden will turn, as Sir Robert Napier will have 
turned by the time he sees this clever plan, to the account 
which we republished a few weeks ago of the laying of the 
“track” of the Pacific Railway, he will learn how two, and 
even three, miles of line may be laid per day, not by sending 
one or more men forward with sleepers and rails on their backs, 
but by carrying these to the front on annie, Puig running over 
the line already laid. From this account Mr. Hadden, with his 
200,000 tin-pot sleepers for 100 miles of way, may learn a 
useful lesson, and it is sincerely to be hoped that he will not 
trouble Sir Stafford Northcote nor Sir Robert Napier again until 
he has learnt and digested it. 








Eyewisn Ironmasters 1x Bextetum.—A contract for 
283 tons of Bessemer cast-steel rails, required for the Belgian 
State Railways, has just been let to the John Cockerill Com- 
pany, at 12/. 11s. 6d. per ton. The second tender was that 
of the Barrow Hematite Steel Company (13/. 8s. 4d. per ton). 
Charles Cammell and Co. (Limited), Sheffield, also tendered 
at 14/. 15s. 1d. per ton. The deliveries were proposed in the 
English tenders to be made at Antwerp. About eighteen 
months since, an English firm obtaiued a similar contract at 
161. 1s. 10d. per ton. The fall in prices indicated by the 
present adjudication is thus no less than 2/. 10s. 4d. per ton. 

Tux Mont Cryis Tunnet.—At the close of October, 
4555 metres out of the whole 12,220 metres of this tunnel re- 
mained to be pierced. During the first ten months of this 
year, the distance executed was 1329 metres, while during 
the whole of 1866 only 1025 metres were pierced. If the 
present rate of progress is maintained, the tunnel will be 
completed by 1871. 

Tue Paris Exursrrion Mepats——We read in the 
Etendard as follows: “ On frappe activement au grand hotel 
des monnaies du quai Conti les nombreuses médailles d’or, 
d’argent ct de bronze des lauréats de I’ Exposition universelle, 
avec leurs noms en relief sur le cartouche ope par deux 


petits génies.” This means, in English, that they are pound- 
ing away with all their might, at the French Mint, to get 
ready the gold, silver, and bronze medals which should have 


been struck and distributed long ago. We are glad to learn 
that the lauréats are to have their names struck, in relief, 
and that, too, between a couple of little geniuses. 
SupMARiIne TELEGRaPuy.—A contract has been signed 
between the Portuguese Government and Mr. Rose, civil 
engineer, for a telegraph cable from Lisbon to Gibraltar. 
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30-Cwr. HYDRAULIC CRANE, AT THE RIVER DON STEEL WORKS, SHEFFIELD. 





Ar the present time, when hydraulic power is becoming 
more and more extensively utilised at our large engineering 
works for lifting and other purposes, we believe that the 
annexed engravings of one of the 30-ewt. hydraulic cranes at 
the River Don Steel Works, Sheffield, will be interesting to 
many of our readers. The cranes in question were designed 
by Mr. Edward Reynolds, the engineer of the River Don 
Works, and there are seventeen of them in use at different 
parts of the establishment. 

As will be seen by the engravings, the pillar of the crane is 
formed by the hydraulic cylinder, this latter being 12 in. in 
diameter, and being made of metal 1} in. thick at the bottom 
and lin, at top. The lower end of the pillar is slightly 
tapered, and is tightly fitted into the boss of a cruciform casting 
1 ft. Ghin. deep at the centre, and measuring 4ft. 44 in. 
across the arms. This casting is securely bolted down to the 
foundations of the crane by four 1} in. bolts; the founda- 
tions being simply formed of four baulks of timber, dis- 
posed in pairs so as to form a double cross. The water 
which is supplied at a pressure of 100 1b. per square inch, is 
led into the bottom of the cylinder by a 2in. wrought-iron 





pipe, the cylinder cover, to which this pipe is connected, 
1aving a 3 in. tube cast on it, as shown in the vertical section, 
so as to form a rest for the piston when the latter is at the 
bottom of its stroke. 


The piston, which is 4in. deep, is cast in one piece with | 
the piston-rod, this latter being of cruciform section, measur- | 
ing 5) in. across the arms, where it joins the piston, and Sin. | 


across near the upper end. 
cylindrical, and enters a socket formed to receive it in a cast- 
iron crosshead, having arms working in cast-iron guides 
carried by the framing of the crane. The socket is fitted 
with a piece of brass against which the rounded end of the 
piston-rod bears, and as the latter is not secured in the socket, 


The top of the piste n-rod is | 


the frame of the crane, and with it the crdasshead, can turn | 


round without imparting their motion to the piston. 
Referring to the engravings, it will be seen that the cross- 
head just mentioned carries a grooved chain-pulley, and over 
this pulley, which is 2 ft. 1 in. in diameter, the chain of the 
erane is led. A {in. chain is used. On its way from — 
pulley, the chain is first taken under an 11 in. grooved pulley 
carried by the framing, then over the crosshead pulley, and 
is then brought down and secured to the framing, as will be 
seen from the side elevation. It follows from this arrange- 
ment that the lifting motion imparted to the end of the chain 
is 
the latter—6 ft. 10in.—would therefore suffice for a lift of 
13 ft. 8ft. The jib of the crane is formed of 4 in. by 4 in. 
T iron, and it has a radius of 13 ft. 6 in., whilst the centre of 
its end pulley is 14ft. 6in. above the ground level. The | 
upper end of the jib is supported by a pair of tie-bars 14 in. | 


ual to twice the motion of the piston, and the stroke of | 


DESIGNED BY MR. EDWARD REYNOLDS. 


in diameter, and to these bars struts are led from the jib 
about the middle of its length, as shown in the elevation. 
The lower end of the jib is bolted to castings which branch 
out laterally to the side frames of the crane, against which 
they abut, as shown in the figures. 

The side frames, which are of cast iron, are for the greater 
part of their height 9 in. wide, this width being, however, in- 
creased to 2 ft. 9 in. at the upper and lower ends. The frames 
are stiffened by flanges 34 in. wide, and the thickness of metal 
in them is fin. throughout. The frames are tied together by 
cross-stays, and are kept in their places on the crane-post by 
four pairs of rollers, arranged as shown in the various views. 
From these it will be seen that two of the pairs of rollers are 
vertical, and bear against conical collars at the top and 
bottom of the crane-post respectively ; whilst the other two 
pairs are horizontal, and serve to prevent the frame from 
tilting. Thus the lower pair of horizontal rollers bear 
against the crane-post on the jib side and take the thrust of 
the jib, whilst the upper pair bear against the opposite side 
and take the pull of the tie-bars. There is no special arrange- 
ment for swinging the crane, as, the weights lifted by it 
being comparatively small, it can be readily swung by hand. 

The cranes at the River Don Works, of the pattern which 
we have described, are formed to do their work well, and, 
from the simplicity of the construction, there is but little 
liability for them to get out of order. All the parts also are 
thoroughly accessible for inspection and repair. Our engrav- 
ings have been prepared from a tracing kindly supplied by 
Mr. Edward Reynolds, by whom, as we have stated, the 
cranes were designed. 


Roots’s BLowEr.—Although an application of an old in- 
vention, the rotary blowing-machine tor cupolas and smiths’ 
fires, brought out by Messrs. Roots, of Connersville, Indiana, 
U.S., is pronounced, by our American correspondents, to be 
the best for the purpose now known there. This is what is 


| said of it by Mr. A. L. Holley, the well-known author of 
| Ordnance and Armour, himself a practical mechanical engi- 


neer and now manager of the Pennsylvania Steel Works 
in the States. Mr. Hudson, the superintendent of the Rogers 
Locomotive Works at Paterson, U.S., while on a visit to 
London, spoke to us in high terms of this invention, and so 
does Mr. Dudgeon, of New York, who is now in London. 
Messrs. Thwaites and Corbutt, of Bradford, have made a 
number, under license from the patentee, and are carefully 
watching their working before bringing the new blower pro- 
minently before their connexion. Questions have so often 
been raised as to the validity of the patent, that this firm has 
taken counsel's opinion upon the matter, and which is in 
favour of the validity of the patent, as protecting the particu- 
-ar construction and application of this machine. 








Messrs. CHARLES LaFiTTE AND Co.—Mr. George Bate, civil 
engineer, of 17a, Great George-Street, Westminster, formerly a 
directorin the company of Messrs. Charles Laffitte andCo.,an d 
who failed some time since for upwards of 300,000/., applied for 
an order of discharge from bankruptcy on Friday last. His 
accounts disclosed debts and liabilities to the amount of 
322,280/., and there were practically no assets. Of the 
liabilities, 230,000/. were under Chancery suits instituted by 
the shareholders of Charles Laffitte and Co. (Limited) against 
the bankrupt and other directors of that company, the 
National Bank, and the International Contract Company. 
At a former sitting the bankrupt passed his examination, 
the consideration of the order of discharge being adjourned 
in order to give to creditors the opportunity of coming for- 
ward to oppose. No opposition was now offered, and his 
Honour, having remarked upon the magnitude of the figures 
involved, said that as no creditor objected the desired order of 
discharge would be granted. 

AcctpENTs IN IRonstonE Minrs.—There were 81 violent 
deaths in the year 1866, in the inspected ironstone mines in 
Great Britain, an increase of 12 over the number in the pre- 
ceding year; in the South Wales district the destruction of 
life amounted to one death for every 42,000 tons of ironstone 
raised; 41 of the deaths, half the whole number, were from 
falls of roof or of ironstone. : Mr. Brough has to report a dis- 
graceful case in Breconshire, in which the law was deliberately 
set at defiance, and two young women employed in the mine, 
one of whom was killed in a moment by a heavy fall of stone. 
The sub-contractor acknowledged that he employed the women 
because he found their labour cheaper than that of men. He 
was fined 5/. in each case by the magistrates; but the charge 
against the head contractor and overman was dismissed. 
The inspector considered the latter the more guilty of the two. 

Tue Nortu-west Passace.—Captain Hall, the Arctic 
explorer, has advised his friends in New York, that he will 
winter at Repulse Bay, and in April next will start with eight 
men for King William’s Land, on his search for Sir John 
Franklin. 

Tue Fare or THE Ruone.—During the lull which occurred 
at all places over which the hurricane passed, at about onc 
o'clock, the Rhone put out. She had safely passed through a 
rocky channel leading to the open sea, but one more point to 
round and she was safe, when in a moment from the S.E.— 
whereas previously it had blown from the N.W.—the cyclone 
came down upon her with even more dreadful energy than 
ever. Twice she struck, and boats and spars and sheep-pens 
flew across the deck; then she parted amidships, the stern 
| oy swung round, and the waves, rushing in between her 

ecks, ripped them up as though with an explosion of . 
powder. And then and there i sunk in deep water with all 
on board, a very few only being afterwards saved. 
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HYDRAULIC PRESS FOR INSERTING LOCOMOTIVE CRANK PINS 


DESIGNED AND CONSTRUCTED BY MR. RICHARD DUDGEON, ENGINEER, NEW YORK. 


Tue neatly arranged and useful machine which we illustrate 
above is one for inserting the crank-pins in, and withdraw- 
ing them from, locomotive wheels by hydraulic power. Itis 
designed and constructed by Mr. Richard Dudgeon, of New 
York, whose admirable tube-expander, described in our 
columns some time ago, is now cqning largely into use in 
this country. The machine consists of a hydraulic press 
mounted horizontally on a simple carriage for convenience 
of moving from place to place. In using the machine for 
forcing in a crank-pin, it is placed as shown in the engraving, 
the transverse stay at the back of the press being connected, 
by a pair of tie-bolts, with a similar stay placed inside the 
wheel-boss. The ram of the press bears directly on the end 
of the crank-pin, and the 'pressure is applied by working a 
small pump arranged on the top of the press-cylinder. or 
withdrawing a crank-pin, it is only necessary to draw back 
the ram and push the whole machine forward, so that 
a piece of iron can be interposed between the inner cross-stay 
and the inner end of the pin. A tube is then placed around 
the pin outside the boss of the wheel, and a cross-piece placed 
on the end of this tube, against which the ramof the press can 
bear, and then, on setting the press to work, the pin is forced 
out of the boss by the pressure exercised on its inner end. 

The machine is, altogether, one which will be found 
very useful in all locomotive shops, and particularly in 
those in which the repairs of running engines are performed. 
Indeed, the ‘convenience of performing such operations as 
the removal of crank-pins, &c., by hydraulic power, has 
already led to its adoption in this country for such 
purposes, and we some months ago illustrated and de- 
scribed a machine for removing the outside cranks from 
locomotive axles, which had been constructed and em- 
= by Mr. Budge, at the works of the Great Northern 

ilway Company, at Peterborough. The machines made 
by Mr. Dudgeon are in extensive use in America, and 
at some of the locomotive factories to which they have 
been supplied they are sometimes employed for putting 
wheels on and withdrawing them from their axles, as well as 
for inserting and withdrawing crank-pins. They are made 
capable of applying a pressure of from 60 to 90 tons. 


ingenious gentlemen of Hull, has sent the following result of 
his investigation of the properties of the circle to a provineial 
newspaper, trusting “it will afford some amusement if not 
practical benefit to society.” The figures are as follows : 





Square Root |3862269254527 
Area '78539816339734548300903729 
creel” | 9:14159265858088193230074016 
Sum 3.92699081698672741549968645 
Ratios 1.25 


Canat Lirts.—The canal, originally surveyed by John 
Rennie (not Sir John, as the Exeter papers have it) between 
Exeter and Taunton, thus connecting the English and Bristol 
channels, was acquired two years ago, by the Bristol and 
Exeter Railway Company, whose line runs nearly parallel to 
it for a considerable distance. Between its summit level and 
Taunton, no less than seven water-balance lifts, each capable 
of lifting a boat and its cargo to a height of 40 ft., were con- 
structed, about thirty-two years ago, by Mr. Green, of Exeter, 
and they have continued in use until very recently. The 
Bristol and Exeter Railway Company, however, finding that 


the canal was earning no money, have lately sold the lifts at 
auction, for old iron. 





Britisn Suriups ror Cutwa.—The Chinese Government 


under which Chinese 


have just issued a set of regulations 
They are to a great 


subjects may own foreign-built ships. 
extent founded on our Merchant Shipping Act, which was no 
doubt introduced to their notice by Mr. Hart, the Inspector- 
General of Customs. 


New Rattway 1ny West Prussta.—The Prussian Govern- 
ment has recently conceded an important line of railway, 
which is already named the Direct Railway between Paris and 
Hamburg. It will extend from Hamburg, by the way of 
Bremen and Osnabruck, to Cologne. This line is expected to 
be of great service also to the cities of Kiel, Hamburg, and 
Bremen, as a means of supplying them with coal direct from 
Westphalia. Although the line has not been fully surveyed, 
it is expected to be completed in five years. The line 1s to 
cross the Weser, at Bremen, upon the bridge already con- 
structed and opened for the Bremen and Oldenburg Railway. 


A Sermon Meter.—The Queen has fixed in the pulpit of 
the Chapel Royal, Savoy, a sandglass of the measure of 
eighteen minutes. It is devoutly to be wished that all her 
Majesty’s clerical subjects will accept this wholesome hint. 
and that all “aggrieved parishioners” will subseribe to 
supply the pulpit of their churches with this admirable 
sermon meter. 

Re Furness.—The case of Mr. Furness, the contractor, 
who failed about eighteen months ago, came on, again, on 
Wednesday,fin the Bankruptcy Court, whenMr. Commissioner 
Holroyd decided that no further examination could be granted, 
the past delay having been unreasonable. 

“Nornine t1kE Leatuer.’’—The correspondent “ Z.” of 
the Iron Trade Review, upon whose letter we had occasion 
to comment, a fortnight ago, sends another letter to that 
journal, in which he is unable to offer any better evidence 
upon the question of steel v. iron than the following :—‘ The 
Engineer has a moderate and sensible article on this question 
on the 15th instant, an extract from which I shall be glad if 
you will publish, as it fully bears out the ‘shallow’ remarks 
which I made in my last letter.’ The Engineer showed ts 
“ moderation” and “ sense” by declaring that a steel rail, one 
face of which had outworn twenty-two faces of iron rails, and 
which had then been broken sideways, and that after having 
been greatly bent by the wheels of a heavy engine thrown off 
the line in a collision, “ had behaved exactly like an iron rail 
of the quality sold at 5/. per ton,” and that its failure proved 
that the steel had been completely altered in constitution by 
“molecular deterioration,’ and argued that this instance 
showed that all steel rails were unsate and liable to break at 
any moment! If this be “moderate and sensible,” let the 
profession sit under the teaching of the journal in question 
for ever, for nine-tenths of all its articles are equally moderate 
and equally sensible. 

Tue Sr. Joun’s Woop Rartway Enoaines.—Mr. Burnett, 
the engineer of the Metropolitan Railway, has this week had 
under steam, at the works of the Worcester Engine Company, 
at Worcester, one of the great engines making there for 
working the Metropolitan and St. John’s Wood Railway, 
which has an incline of 1 in 27, three-fourths of a mile long, 
with a station half-way up. These engines, which we illustra- 
ted not long ago, have six coupled wheels 4 ft. in diameter ; 
the cylinders (inside) are 20 in. in diameter, and the stroke 
is 24 in. 

TecunicaL Epvucation.—Mr. Doulton has given notice 
that he will to-night (Friday) call attention in the House of 
Commons to the subject of technical education in schools. 





Tuames SreamBpoat Lanprnas.—At the last meeting of 
the Metropolitan Board of Works, the Works and General 
Purposes Committee submitted a plan of a bridge for the 
Westminster steamboat landing-place, and recommended that 
the engineer should obtain tenders from certain firms for that 
and other similar bridges, to the number of about twelve. 
The recommendation was agreed to, after the addition of 
some further names to the list of firms which were to be in- 
vited to tender. 


Remineton’s CHANNEL RAtLway TUNNEL rRoM DUNGE- 
NEss TO CAPE Grisnez.—Plans and sections of this im- 
portant project have just been registered in the Railway De- 
partment of the Board of Trade, and also laid before the 
Commissioners of the Treasury. The capital required for 
carrying out the whole work for a double line of railway is 
estimated at 7,000,000/., and the works are to be ped '> 
in from six to seven years. 

Tux GrprattarR Suretp.—Sir John Pakington, in reply 
to a question from General Dunne, has confirmed, before the 
House of Commons, the report of the failure of the thirty-four 
targets sent to Gibraltar and Bermuda. A committee of 
inquiry has been appointed, but we think no blame can be 
found to attach to the makers of the shields, the faults being 
well known to be in the design. 


Inpran [rr1GATION.—It is understood that the Secretary 
of State for India is about to offer to the Indian Irrigation 
Company to take over the Behar and Orissa works on favour- 
able terms—not less than par value of the shares in cash. 


Gas 1n Catcurta.—The Oriental Gas Company have 
divided 9 per cent. during their last financial year, 85 miles 
of mains were laid as against 184 last year, 208 new public 
lights were lighted, re an order for lighting 304 more has 
been lately received. New works are to be erected at 
Howrah, across the Hooghly, and these will be supplied with 
coal brought from but a comparatively short distance down 
the East Indian Railway. 

Tue Pacrerc Rattway.—The Pacific Railway has been 
constructed across the American continent as far as the 
eastern base of the Rocky Mountains. The contractors will 
soon cease operations for the winter on this section, and on 
the other which is being built eastward from San Francisco 
to the Rocky Mountains. It is confidently expected that 
this great railway will be completed by the spring of 1870. 

Tur Frencu Army.—The active army of France on the 
Ist of October, 1867, the date of the last returns that have 
reached the Minister of War, consisted of 358,769 men in the 
interior, and 65,263 in Algeria, making a total of 424,032 
But from that number is to be deducted about 40,000 on 
leave, which reduces the force to 384,032. At the same date 
the figures for the reserve were 226,466. The general total 
of the active army is therefore 650,498. 

Gas-ScruBBERs.—Mr. Livesey, of the South Metropolitan 
Gasworks, has designed a gas-scrubber, in which an immense 
wetted surface—90,000 square feet, or more than two acres— 
is presented to the gas by a simple arrangement of thin 
boards, placed within a circular tank 16 ft.6in. in diameter 
and 26 ft. high. This scrubber puts no pressure whatever 
upon the gas. 

Soutn Lancasutre AND Cuesnire Coat.—The South 
Lancashire and Cheshire Coal Association has brought to a 
close a series of trials with regard to the various descriptions 
| of steam coal furnished by the district. The result of the 
| trials is pronounced eminently satisfactory. 
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* MOLECULAR DETERIORATION.” 
To tus Epitor or Excrngerine. 

Srr,—When I read in The Engineer's columns that the 
Chalk Farm Bessemer steel rail had been broken, I looked 
for an explanation, but found none. This explanation, how- 
ever, you have given, and it amounts to this, viz., that 
the rail in question, after enduring for years an amount of 
traffic which wore out the bearing surfaces of repeated relays 
of iron rails, required at length the impact of a railway col- 
lision to bend and break it, affording in its very destruction 
overwhelming proof of the entire trustworthiness of a sound 
steel rail. That steel should become brittle in its structure 
from vibration and concussion is a metamorphosis that I have 
never yet beheld, and I should esteem such a molecular 
change as the eighth wonder of the world, or as the fifth 
wheel of a coach. When a cast-steel borer, say 4 ft. long, 
has been struck by a boring hammer daily for some years, 
until worn down to a few inches int length, we might reason- 
ably expect that if the molecular-alteration theory be correct, 
the remnant of the original borer would be found as brittle 
as glass. Such, however, is not the case, and the much 
battered fragment retains all its original toughness, and, as 
far as my a goes, the toughness has been actually 
augmented by the enormous amount of percussion the borer 
has necessarily received. The hardness of soft steel may be 
increased by cold hammering, but the steel is not thereby 
rendered brittle, but merely stiff and stubborn, and even this 
does not occur, unless the cold hammering is sufficiently 
severe to cause a permament set, or alteration in the sub- 
stance of the steel, or, in other words, when the force of im- 
pact is greater than the elastic resistance af the steel. Now 
will any one contend that the rolling of loco-wheels over steel 
rails bears any analogy to the outlet impact of hammers 
upon these rails, given with such force as to crush the very 
substance of the rail? It is a certain fact that ccld short 
crystalline bar irons are invariably poor in carbon, as com- 
pared with fine tough bar irons; in other words, richness in 
carbon is a guarantee against cold shortness ; therefore Besse- 
mer steel rails, which are, in effect, iron rich in carbon, or 
semi-stcel, are a guarantee for the safety of the lines of rail- 
way where they are laid down. Who has ever heard of a bar 
of Swede iron, rich in carbon, becoming cold-short and 
brittle ? and Bessemer steel rails are similarly rich in carbon, 
but which is more evenly diffused throughout the mass. In 
fact, those who would distrust a good tough Bessemer rail, 
for fear it should become brittle, would doubt their own 
existence. It will be most unfortunate should such ground- 
less apprehensions deter railway companies from adopting 
their best friend in need, the Bessemer steel rail. In my 
recent letter on this subject in The Engineer, I expressed my 
belief that steel rails would most probably become tougher by 
exposure to vibration and to the atmosphere, and this opinion 
I perceive has been confirmed by the result of the experiments 
you have detailed, where the most used rail proved to be the 
toughest. It is, moreover, a well-known fact that steel is 
improved in quality by simple exposure to the atmosphere for 
a long period. 

Out of many thousands of Bessemer steel rail ends which 
I have worked up, not one could be found which was not fully 
as tough as Krupp’s fine) steel, but, as a rule, the bulk were 
far tougher. Not one of the rails from which those ends had 
been cut could have given way in the manner described by 
your correspondent “J. B.,” and yet these rails were pur- 
chased from various manufacturers of steel rails, affording to 
my mind, and no doubt to any unprejudiced mind, a positive 
proof of the perfectly reliable quality of commercial Bessemer 
stecl rails. As to the breakage of the steel shaft mentioned 
by “J. B.,” it took place, as _- says, at a new steel works, 
where, in all probability, from want of experience, the steel 
had been too highly carburised, or was possibly red short. 
It is certain that both very bad iron and bad steel can be 
produced. Now bad iron rails are largely manufactured, 
simply because the price of iron rails is so low in many in- 
stances that a good quality of iron cannot be employed in their 
manufacture. On the other hand, it costs not one penny more 
to produce the best steel rails than to produce the most 
inferior, therefore the maker of steel rails is not driven, like 
the ironmaster, to use inferior materials, and it is contrary to 
his interest to do so; besides which, he can always be certain 
that each rail he makes is throughout its length of sufficient 
and uniform toughness, whilst the ironmaster can never be 
sure that no faulty place exists in his iron rail. Therefore, 
even were steel rails no better in other respects than iron 
rails, they would be safer than the latter. That by giving a 
proportionate price for iron rails we should obtain iron rails 
as good, or nearly as good, as steel rails is a delusion such as 
Mr. Tony Weller laboured under when he intimated that for 
25,000/. per mile coaching could be made to outdo railway 
locomotion. 

Ropert Mvsuet. 
Cheltenham, November 26, 1867. 








Tus American Tanirr.—When we stated, some few 
months since, that Mr. David G. Wells, the United States 
Commissioner of Revenue, had personally expressed himself 
opposed to the excessive import duties levied by his Govern- 
ment, we were accused by the protectionist journals of New 
York of having “calumniated” him. We nov find that the 
New York Times’ Washington correspondent says: “There 

romises to be a strong pressure upon Congress to secure a 
arge reduction upon the tax on cotton and woollen fabrics. 
It is understood that Commissioner Wells will favour a re- 
duction, if accompanied by a corresponding reduction in 
tariff rates on the same articles. Most manufacturers own 
that the increased tariff has done damage to their interests. 
Commissioner Wells also recommends the repeal of the 
cotton-tax.” 

A 1227-mite Watk.—Weston, the American pedestrian, 
who is now, or very lately was, engaged to walk from Port- 


land to Chicago in 26 week-days, has on two occasions at- 
tempted to walk 100 miles in 24 hours, but failed on both 


occasions, 


On one he walked 67 miles in 16 h. 46 m. 


COLD -HAMMERED STEEL. 


To tur Epiror oF ENGINEERING. 

Srr,—Allow me to draw your attention to a le ¥ article 
I accidentally discovered in your contemporary, The Engineer, 
and to ask you a few questions in reference to it. It appears 
that the editor of The Engineer knows something about steel ; 
he has heard that people, who know how to do it, can make 
a steel bar brittle by what he calls “ prolonged cold hammer- 
ing,” and he immediately jumps upon the conclusion that 
“somewhat similar changes” will take place in steel rails, 
which may be “rend brittle by impact and vibration.” 
Now I wonder whether the steel pen of this profound writer 
became brittle under the weight of his arguments? For 
this seems to be the only piece of steel he ever handled, to 
judge from what he says about this material. Now I would 
advise this authority to try for once and make a steel bar 
brittle “ by prolonged cold hammering,” taking care to mount 
the bar in the same way inf which a rail is placed in its chairs. 
I will allow him to select the size and power of his hammer, 
but I would place two wooden cross sleepers upon the anvil, 
say 3ft. apart, with proper cast-iron chairs upon them, and 
have the stecl rails secured to the chairs by wooden keys in 
the usual way. I pro to pay him by the quantity of 
brittle rails he will produce in this manner by “ prolonged 
cold hammering.” You need not protest that it is infra dig.; 
for to deteriorate steel by cold hammering is fully as honest a 
job as to deteriorate the knowledge of professional men by 
coolly hammering false statements into their brains. The 
fact of the matter is, if you want to condense the grain of a 
steel bar, you must put it dead flat on the anvil, and let the 
hammer, or rather the tilt, come down upon it without its 
having a chance to “play” or spring. Give a chance to 
elasticity, and you lose all chance of condensing the grain. It 
is the pressure, and not the concussion, that does it. More- 
over, you must be very quick in tilting, the blows must 
follow each other rapidly, so that the steel gets very warm 
during the operation. Small pieces of steel become red-hot 
by this treatment, and, of course, the heat assists in that pro- 
cess of condensing the grain. 

How now about the rail supported on elastic ballast and 
sleepers, and fixed with a wooden key in the chair? Hit it 
between supports, and it will spring and yield and send the 
tilt back by its reaction, or hit it just over the chair, and you 
will smash the chair, but never hurt the grain of the steel 
rail. So much for my remarks, and now to my questions. I 
read in that article of your contemporary that “the use of 
“ steel in shipbuilding continues to be very litnited indeed ; 
“ steel guns are things of the past, Herr Krupp’s doings to the 
“ contrary notwithstanding. We have little hope from steel 
“in the shape of armour-plates. Girders, boilers, and loco- 
“ motives continue, and apparently will continue, to be made 
“ of iron, though steel has been fairly tried.” 1 want to ask 
you what becomes of all the steel crank-shafts, piston-rods, 
and other parts of marine engines which are annually made 
in this country, and of which Herr Krupp continues to send 
us some few every now and then? What is the name of the 
material which the Clyde shipbuilders find named in their 
specifications for the principal parts of our new ironclads ? 
Ree many times cul the She British army and navy be 
armed with the steel guns that Herr Krupp has turned out, 
and which are now in active service on the Continent? Why 
does Sir William Armstrong order the internal tubes of his 
large guns from Herr Krupp? Are railway tyres made out 
of the consolidated formula which your contemporary has 
recently given for estimating their weight? Since boilers 
*“ continue to be made of iron,” what are all the steel boilers 
made of which Mr. Adamson, Messrs. Platt Brothers, and 
hundreds of other firms make and use, to say nothing of the 
Continent and the Paris Exhibition? I need not ask you 
about piling stecl and iron for armour-plates, but I cannot 
resist the temptation to ask what is a “slight” railway col- 
lision? I might have contented myself with the answer 
“one by which an Irishman is ‘slightly’ killed,” but I hope 
for a better one. In conclusion, can you or any of your in- 
telligent readers tell me what is the difference between the 
* great deal of nonsense which was at one time written about 
“ the effect of vibration in altering the molecular constitution 
“of a metal” and the nonsense which The Engineer has 
written upon this subject just now ? 

Your very obedient Servant, 
Sheffield, Nov. 25, 1867. TILT-1AMMER. 


STEEL RAILS. 
To Tue Eprror or ENGINEERING. 

S1r,—Permit me to make a few observations on an extra- 
ordinary article that appeared in your contemporary, The 
Engineer, a week or two since, on the above subject. 

After a long and rambling preface, the writer makes the 
astounding assertion that “there is no evidence that those 
“engineers who are adopting steel most freely are per- 
“ fectly well acquainted with its peculiarities.” Then, after 
admitting that “all that can be known about steel rails is no 
“ doubt known by such men as Mr. Ramsbottom,” he goes 
on to state, probably with a great degree of truth, that “ovr 
“ knowledge of the behaviour of cults as nothing compared 
“ with our knowledge of iron.’ Now, it appears to me that 
“ there is no evidence” that the writer is at all acquainted 
with his subject, for, lower down in his lengthy article, he 
asserts that “until every variety of Bessemer rail in the 
“ market has been used for years with the most perfect safety, 
“ no prudent engineer will accept Bessemer metal as a reliable 
“ material for the construction of permanent way.” “This 
“ knowledge,” he adds, “will certainly be acquired within 
“ the next four or five years, but not much sooner.” 

1 am at a loss to discover the meaning of this latter reve- 
lation of Messrs. Bottom and Snug; for it is impossible that 
they can be ignorant of the vast mass of evidence which you 
have so ably brought forward, from time to time, in con- 
nexion with this important subject; but, if they are, your 





articles in ENGINEERING, of November 22, ought to enlighten 





their benighted minds, and teach them a lesson they should 
not readily forget. 

Do these estimable gentlemen hail from the “ sister isle” ?* 

It would appear so from the, following quotation from the 
tail end of the article in question : 

“The progress of deterioration is slow, and track may re- 
“ main sound and serviceable for years, and then BEGINE to 
“ fail witHoUT warning!!!” 

Surely if the failure is incipient, warning is given; but if 
the writer means that they “ fail without warning,” that is 
quite a different thing from “ beginning” to do so. 

The oracle closes with the announcement that “it will not 
“ do to commit mistakes under the influence of manufacturers 
“ who really know as little of the quality of the material they 
“ make as those who buy from them.” 

This is highly complimentary to the skill and talent of our 
manufacturers and railway enginecrs, and would, no doubt, 
were the scribes worthy of it, be visited with condign punish- 
ment; but as no one with a grain of sense now takes notice 
of the eecentricities of your contemporary, they will probably 
escape Scot free, for, as was well expressed by a correspon- 
dent in your journal some time since, “the impertinences of 
“a le can never ruffle the temper of a St. Bernard.” 

I have thus noticed those passages in the “ Revelation” 
that were overlooked in your excellent article, and, knowing 
the value of your space, will not trespass further upon it, but 

Remain, Sir, 
Your obedient Servant, 

Birkenhead, November 23, 1867. D. W. TutRLwat.. 








TOOLS AND TOOL-HOLDERS. 
To THE EprToR or ENGINEERING. 

Srr,—As Messrs. Smith and Coventry, in your impression 
of the 22nd inst., have again preferred their claims as the 
original inventors of the system of employing independent 
cylindrical cutting tools and iron tool-holders in the lathe 
and planing machinery, it is only fair to point out that a plan 
of tool-holders, identical with that they advocate, is described 
in full detail in Holtzapffel’s “ Mechanical Manipulation,” 
ii., pp. 535, 536, and 987 to 998. 

The system was old even in 1830, and the small extent to 
which it has been carried out is only another example of the 
conservatism of our so-called practical men. Holtzapffel 
also describes and figures a variety of guides (similar to that 
employed by Messrs. 8. and C.) to determine the exact angle 
at which the tools should be applied, in grinding, to the 
revolving lap or stone (op. cit., iil., pp. 1156 to 1169). 

I am, Sir, yours obediently, 
W. Hackney. 

Westminster, November 23, 1867. 





To Tue Epiror oF ENGINEERING. 

Srr,—I am glad to see Messrs. Smith and Coventry’s ac- 
count of the transaction between them and Mr. Zimmermann, 
in reference to this subject, and also to find that my informa- 
tion respecting the wheel-dividing and cutting machine was 
correct. The fact is, that on the very morning when I sct 
out on this last journey to Paris, I received my quarterly num- 
ber of the proceedings of the Institution of Mechanical En- 
gineers, containing Mr. Smith’s paper, which I leisurely read 
in the railway carriage, and when, two days after, I went in 
search of the wheel-dividing machine, the tools and tool-holders 
being still very fresh in my mind, I was surprised to find 
their facsimiles in the Saxon quarter of the Exhibition; the 
resemblance was so great that I walked away with a latent 
conviction that they had been copied. The angle, of 
course, I could not so accurately measure with the bare eye 
as to be able to note any difference; but, judging from the 
facts disclosed, I should say it was not wanting in sharpness. 

These facts, however, illustrate one of the unlooked-for 
results of international exhibitions, and in so far justify the 
conclusions of your correspondent, Mr. Waygood. 

* Z.,” the brother-engineer abroad, is aware that there is 
going to be an exhibition, and, knowing his deficiencies, he 
bethinks himself about sharpening up his wits. To that 
effect he takes a short trip to this country, and makes a small 
purchase from a respectable house, which will serve as an 
introduction to any other house, on the plea of prospective 
business intercourse; a few tracings are easily obtained for 
the purpose of seeing what accommodation for space is re- 
quired, and, what with a few verbal explanations and a few 
personal observations, the plundering expedition is successful. 

“Z.” then goes home, reproduces that which he has either 
bought or pretended to buy, and being perhaps a little more 
favourably situated than his brother of England, perhaps 
even a little less charge of expense, he appears in the Ex- 
hibition with flying colours, and walks away with a “grand 
prix” or a “gold medal,” as the case may be. This fact is 
then duly noised abroad with every available trumpet, and 
his reputation henceforward is established, at the expense— 
of whom? Why, of his brother of England, who either could 
not get admission into the Exhibition, because, forsooth, if 
everybody were to be admitted, there would be room for 
nobody, or else who did not think that the chance of gain 
in view was sufficient to justify the great expense which he 
would incur by sending to the Exhibition. 

Can anybody say that the English locomotive trade was 
represenjed there this year? Or, if so, where were Beyer, 
Neilson, Dubs, Hawthorn, Slaughter, England? or else the 
tool trade? Then, where were Greenw and Batley, Fair- 
bairn, Neilson Brothers, Collier, Hulse, aye, and your friends 
Smith and Coventry, with a host of others, all ‘well known 
and respected both at home and abroad? The same thing 
occurs in other branches of our national industry, and in the 
face of such absenteeism, whether forced or volun » what 
becomes, I ask, of the value of the prizes distributed and ob- 
tained, about which such a fuss is made in a correspondence 
only published in your last issue? Why, Sir, to my mind, 
they are mere empty wind-bags; and the paper quarrel be- 
tween Ransomes, Sims, and Howard reminds me very much of 


They do.—Ep. E. 
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the quarrel between two friends over a nutshell, while the 
party who had to pronounce upon the merits of the case 
alone benefited by the substantial element attaching to it, 
namely, in the case under consideration, the information con- 
— by the articles exhibited. 
t strikes me, Mr. Editor; that we yet shall learn some- 
thing from international exhibitions which we did not know 
before. Meanwhile, I remain, 
Yours very truly, 
November 25, 1867. J. J. BIRCKEL. 
’ 








ENGINEERING IN NEW YORK. 

WE reprint the following interesting “ New York Letter” 
from the last number of The Journal of the Franklin 
Institute. 

“New York, August, 1867. 

“ Gradually our American roads are adopting steel rails, 
and with perf satisfactory results that there is now a positive 
confidence in their use, such as test and experience alone 
can give. One of our leading roads, we understand, is buying 
no more iron rails at all, so satisfied are its directors with the 

roved superiority and economy of steel ones. The road (the 
atom River) has now in use some thirty miles of steel 
rails, made by Charles Cammell and Co., of Sheffield, weigh- 
ing about fifty-six pounds per yard in 30ft. lengths. Be- 
tween Thirtieth-street and Spuyten Duyvil Creek, a distance 
of ten miles, there have passed over these rails, from November 
Ist, 1866, to August Ist, 1867, 445,000 wheels, independent 
of 4175 engines. The wear caused by this heavy traflic is 
unappreciable, and the rails appear as good as when first laid 
down. The ends of the rails are barely flattened where the 
bolts of the chairs had not been screwed down tight enough 
to hold them in place. The pattern of chair now in use 
along the whole line of this road was one devised by Mr. A. F. 
Smith, the able superintendent of the line and well-known 
mechanical engineer. The annexed drawing shows the 
arrangement. An end and side view are there presented. The 
chair itself is really a long Phoenix chair, so as to rest upon 
two ties and thus distribute the bearing. The left side is 
turned over to fit the base of the rail, leaving about a sixteenth 
of an inch play to allow of crowding, which is effected by 
means of the splice bar, a, and the two screw-bolts, as shown. 
The right-hand lip is slightly inclined outwards to aid the 
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wedging action of the splice, besides giving great rigidity in 
in its action ‘as a girder. The web of the rail, it will be 
noticed, is not turned, as is the case with most other suspen- 
sion joints, which would weaken the weakest part of the rail, 
the base being merely cut, as for an ordinary spike-hole. 

“The above rails are laid, perhaps, in the most unfavourable 
manner, the joints being iellen the same tie, instead of being 
broken. I am aware that engineers differ as to this; but my 
own experience and observation go to show, that where one tie 
catches the whole force of the joint blow, an increased 
settling in the ballast results, reacting upon the machinery as 
well as the wood-bed, to a much greater degree than where 
the train sways from one side to the other, as it would do in 
the case of breaking these joints. While on the subject of 
steel rails, I might mention that the New York and New 
Haven road is also trying them on a portion of their line; 
but they have not been down long enough to exhibit their 
superior economy over the iron oat 

“The borings to determine the character of foundation 
for Mr. Roebling’s East River Suspension Bridge are now 
going forward on the Brooklyn side, under the direction of 

teorge W. Plympton, Esq.,C.E. The site of operations is just 

above the Fulton Ferry. The distance reached about this 
time is 50 ft., and the material presented is a mixture of hard 
pan gravel and boulders. As rock does not occur near the 
surface much under 100 ft., it will be considered perfectly 
safe to found the abutments upon the first well demonstrated 
stratum of coarse gravel. I understand that Mr. Roebling 
has about completed his full plans for the work, and that 
they will soon be on exhibition. 

“ That monstrosity, the ‘Harlam Bridge,’ which I noted in 
a former letter, is 486ft. between abutments, and has a 
width of 52 ft. The abutments are of expensive cut granite, 
and the piers are cast-iron columns filled in with concrete 
masonry. The piers for the permanent spars are two in 
number, and are composed of five columns each, two of 8 ft. in 
diameter, and the remaining ones 6ft. They are sunk to a 
depth of 33 ft. below the bed of the river, and 61 ft. below 
high-water mark. The swing span is a bowstring of 21 ft. 
in length, and weighs 330 tons, supported on 96 rollers. The 
pivot pier has a diameter of 80 ft., and is contposed of twelve 
cast-iron columns, 6 ft. in diameter, and a thickness of metal 
of lin. Croton water is used to operate the draw mechani- 
cally. This work has cost over one million dollars. It is 
difficult to say what character of bridge this is; perhaps it 
comes as near a clumsy bowstring girder as anything. The 
panels of the bowstring are filled in with perpendicular 
gothic mullions and cusps, and beneath the roadway of the 
permanent spans, an imifation cast-iron arch is formed, the 
spandrils elaborated with the same style of architecture, 
only ‘more so.’ 

“ A building will shortly be started in this city, which will 
be quite a novelty in the way of fire-proof construction. It 
will be an iron building throughout, the supporting principle 
being a wrought-iron frame of columns and girders. The 
external facing is of cast iron, but three-cighths of an inch 
thick, and the projectors claim to have the cheapest perma- 
nent building yet devised. It is surprising to contemplate 
the various applications of wrought iron at the present day, 


and how completely it is taking the place of cast iron. In 
the way of girders, cast iron is Sardi thought of any more, 
although it is not many years since Mr. Hodgkinson elabo- 
rated the proper economical forms, with the idea that they 


wereto be a permanent construction. From the failure of 
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the Dee Bridge, the public have gradually been losing confi- 
dence in cast iron as a constructive material, except under 
certain conditions, and it has certainly been replaced by 
wrought-iron beams of various forms. Cast-iron columns, 
one would think, could not be improved upon, but even they 
are undergoing mutations even more striking than the inno- 
vation noted above. Perfection of wrought-iron working is 
so nearly attained, that almost any work devised can be 
made from it. A peculiar case in point is wrought-iron 
columns now being introduced under patent by the Phoenix 
Iron Company. The accompanying cuts fully illustrate their 
mode of manufacture. It will be noticed that there are three 
sizes, the four, six, and eight segment columns, and by 
ranging the thickness of the radial pieces and segments, a 
range of resisting areas is presented that will meet any re- 
quired case. The columns, as will be noticed, are made from 
rolled segments of cylinders with flanges, which flanges are 
brought together and rivetted, or they may have filling pieces 
introduced, as shown in the woodcut, to attain greater re- 
sisting power. They are more economical in every way than 
the cast columns, both in regard to the amount of metal 
used and the superior facilities for the fitting of girders in 
fire-proof work. The exact theoretical thickness being 
attained, their insuperable value for the posts and chords 
of bridges is apparent; for the weight is reduced to a 
minimum, and there is no risk of fracture from cross- 
bending. Most columns do not yield by absolutely crush- 
ing, but by bending or buckling, and it seems almost 
superfluous to dwell upon the superior merits of wrought iron 
under such circumstances. Cast-iron columns have to be 
made with a great thickness of metal (far beyond theoretical 
requirements) to insure a sound casting as far as possible, 
~ to allow for uneven thickness, unavoidable bubbles, cin- 
der, &¢., as well as to compensate for inequality of strain in 
the metal itself while cooling. It will be at once perceived 
that the advantage of these wrought-iron columns in cheap- 
ness alone, over the cast-iron ones, arises from the fact of their 
being so much lighter, not — an ounce of superfluous 
metal. The magnificent white marble and fire-proof building’ 
of Brown Brothers, on Wall-street, is filled up with these 
columns, and they have been most artistically treated by the 
architect, Mr. Potter. A light cast-iron band, with fillets, 
forms the capitals, while an appropriate base of the same 
material gives a finish to the whole. No effort is made (ex- 
cept on the first floor) to conceal the wrought-iron construc- 
tion, and the rendering is completed by bronzing the whole 
column. The whole effort is one giving confidence to the 
beholder, and the educated esthetic is satisfied in a truthful 
rendering of a correct construction. These columns ‘e - 
but 45.5 Ib. per foot, and the segments are of 4 in. metal. In 

our own city the rear walls of the imposing new Ledger 

uilding are supported on eight-segment wrought-iron 
columns, weighing 185.4 1b. per foot. The thickness of these 
segmentsis only ,1,ths, and the filling pieces is only 6 by gths. 
These columns are 20 ft. high, and were tested in the Phoenix 
Tron Company’s hydraulic machine = to 180 tons, the maxi- 
mum capacity of the apparatus. There was no effect pro- 
duced whatever; and as they had but 140 tons to carry, they 
were deemed perfectly safe. The area of this column was 





55.6 square inches. It is to be regretted that there is no 
reliable data upon the resistance of wrought iron in the form 
of posts, columns, &c.; for what little experimenting has 
been done has shown most surprising results.” 
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HOW TO DRAIN A WELL. 
To tHe Eprror or ENGINEERING. 

Srr,—Truly this is a wonderful age! Who, on reading 
the letter of your correspondent, an “ Economical Utilitarian,” 
can fail to be impressed with the brilliant future that awaits 
our hydraulic engineers? That truth which has lain hid so 
long at the bottom of a well has at last been brought to light 
by the vulgar sons of Cerberus from the underground rail- 
way workings at Victoria Station, and in future all drainage 
operations will be attended with little difficulty and expense : 
marshes will be reclaimed, and large cities supplied with 
water, without the aid of steam power or pumps. The only 
operation nece: , according to your correspondent, will be 
to sink a well at a certain depth in any wet ground, and 
from this well to carry up an hermetically sealed pipe to any 
height above the surface ; this done, the water will flow into 
the well from the surrounding district, and having no other 
vent will be compelled to ascend this pipe, and discharge 
itself into some neighbouring sewer. This mode of raising 
water, or rather of water raising itself, is a marvellous im- 
provement upon the slow method of pumping, and must, if 
successfully carried out, prove highly remunerative to the 
a. 

y what train of reasoning could our “ Economical Utili- 
tarian” have arrived at this profound discovery in hydro- 
statics? Has he been studying the theory of boiling springs 
or artesian wells? As these phenomena do not abound in 
the neighbourhood of Victoria Station, I would suggest to the 
“Economical Utilitarian” the necessity of a more careful 
inquiry into the laws of nature before introducing his im- 
proved mode of drainage to the notice of engineers, and hold- 
ing out such promising hopes of relief to your over worked 
Servant, 

November 23, 1867. 





Cratn-Pump. 





To rue Eprror or ENGINEERING. 

Srr.—T. Squarz is certainly very amusing ; he ought to try 
his hand at light literature. He must be a great acquisition to 
an oflice in these dull times, when T. Squares are not very 
busily employed. T. Square has been prevented by the 
exuberauce of his wit from understanding the subject not, 
probably, very clearly agra T, Square, like all great 
men, is — condescending to the ignorance which he 
laments, and doubtless is desirous of removing, for which 
purpose he has given the following illustration : 

“We may compare the condition of the . . station, with 
“ its retaining walls allround, tothat of atube with a perforated. 
“bottom, or with, say, a sieve fitted on to its open end, 
“ plunged sieve downwards into 10 ft. of water. - in 
“future we have only to fix a pipe in one of the meshes of 
“ the sieve, and the water will run out at the top.” And that 
is really all that is necessary, with this little additional item, do 
not let the water run out at any of the other meshes of the 
sieve, and that is all that was intended by the delightfully 
innocent E. U. Let T. Square give a satisfactory answer to 
the question, ‘Could no means be devised by some of the 
“ scientific engineers or contractors connected with this work 
“ to dispose of the water without so much pumping?” Un- 
less an answer can be given to this question, it must 
be admitted that there is no remedy in a case of this 
kind but to commence pumping when the work of construct- 
ing the station is commenced, and continuing the expensive 
operation for many months after the building has been roofed 
in. If this constant pumping process be the best possible, 
some innocent parties may be still of opinion that there is 
some room for improvement in the art of construction. 

Will the witty and the wise T. Square be kind enough to 
send his few grains of wheat to ENGINEERING, and his chaff 
to a more appropriate quarter ? .e 








“ LimiteD AND Repucep.”—Messrs. Sharp, Stewart, and. 
Co. (Limited) have applied for power to reduce their nominal 
capital of 400,000. to 312,000/., and to divide each of their 
3500 shares of 100/. each already issued into four equal parts, 
three of which are to represent 25/. each, while the fourth is 
to be compensated by a money - —y of 261. In order to 
do this they are to deposit 10,000/. in court as security for 
creditors, and the name of the company is to become “ Sharp, 
Stewart, and Co. (Limited and Reduced).” It is a pity that 
the inventiveness of officials can find no other distinctive 
term less capable of perverted, not to say ridiculous, con- 
struction. ; 

Tur Roap Locomotive Act.—At Greenwich, on Tues- 
day, Mr. James Maynard, of Croydon-common, the owner of 
a locomotive steam-engine, and Robert Deadman, a man in 
his employ, were summoned at the instance of Sir R. Mayne, 
Commissioner of Police, charged with allowing a locomotive 
engine to proceed along a certain highway in the parish of 
Lewisham, contrary to an order made by the Metropolitan 
Board of Works. Sergeant Churcher, 26 P, produced a copy 
of the order in question, prohibiting the passing of locomo- 
tives along roads in the mactingele between the hours of 
6 a.m. and 10 p.m., and deposed to seeing the engine belong- 
ing to Maynard, and driven by Deadman, passing through 
Lewisham at half-past 5 in the afternoon. The defendant 
Maynard pleaded ignorance of the order in question, and said 
that the makers of the engines oo purchasers with a 
copy of the Act of Parliament, which contained nothing as to 
prohibitory hours. Sergeant Churcher said the order had 
only recently been issued, but a ony was posted at every 
metropolitan police-station. Mr. Maude said the Act of 
Parliament gave the Metropolitan Board of Works and other 
local authorities power to prohibit the travelling of locomo- 
tives along public roads during stated hours; but in conse- 
quence of this being the first case under the order in ques- 
tion, a nominal fine of 5s. and costs only would be imposed. 
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COPPER-SMELTING FURNACE FOR WOOD FUEL. 
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Tue Ophir Copper Mining Company have mines at Lewis | 


Pond Creek, in the Bathurst district, about 140 miles west of 
Sydney, and owing to the heavy cost of the inland carriage to 
the port of Sydney, and the subsequent freightage to the works 
at Swansea, they have been compelled to smelt at their mines 
all ores of low percentage. The mines are, however, at a con- 
siderable distance from any coal-field, whilst they are situated 
in a thickly timbered district, and this led tothe use of wood 
for fuel. A melting furnace of the class used in Peru was first 
erected ; but, from the low-class ores at the Ophir mines being 
very siliceous and containing little iron or other matter favour- 
able for forming a liquid slag, they were found to be very refrac- 
tory, and the attempt to smelt them in such a furnace, 
with wood as fuel, was unsuccessful. After some discussion, 
however, it was decided to renew operations, and the furnace 
shown in the annexed engravings was erected; but before this 
was wep pop many difficulties were encountered. Fire-bricks 
for the roof and sides of the furnace had to be obtained. There 
were on the section of land belonging to the company several 
reefs of quartz—refractory, of course, us far as fire was concerned, 
but not less so when any attempt was made to shape it for the 
bricklayer. This quartz, mined as best it could be, was put into 
the old furnace, kept red-hot for forty-eight hours, and then 
raked out into “boshes” of cold water. It was now easily 
pounded into particles small enough to be moulded into a brick, 
when mixed with a proportion of clay wash. Material for the 
bottoms was also required. Pounded quartz would not avail 
here. Five miles away, a quarry had been opened on a bed of 
sandstone, lying in the Silurian system—the geological feature 
of the district. This stone was, fortunately, discovered to be 
capable of withstanding a white heat, and was, moreover, when 
quarried, easily dressed; and with this the false and working 
bottcms were made. In order, when constructing the furnace, 
to be certain that sufficient heat should be obtained, the area of 
the grate was made equal to the ordinary Swansea melting 
furnace, and the body of the furnace considerably smaller. ‘These 
wae me y proved to be unnecessary, for as soon as the pecu- 

iarities of the combustion of timber were ascertained, a more 
intense heat was obtained than would have been the case from 
first-class coal; and as no clinker was produced, the additional 
labour of more frequently replenishing the furnace was less 
than is ordinarily expended in keeping the firebars of a coal 
furnace clear and bright. The chiet peculiarity, which had not 
hitherto been observed, was the tendency of the cold air to form 
pipes, or ges, between the ends of the logs and the sides of 
the fire-chamber, which allowed so much cold air to get into the 
body of the furnace, without passing through the fuel, as greatly 
to diminish, and occasionally almost to neucralise, the heat 
produced from the legitimate combustion of the fuel. To obviate 
this, dead plates or shelves of cast iron, were placed round 
the fire-chamber, at the level of the firebars, and projecting 
fully 6 in. into the area. There was now no chance of air pass- 
ing but through the burning fuel, and the effective heat in the 
furnace was increased in a degree greater even than was antici- 
pated. The ore, although subjected to this increased heat, con- 
tinued nevertheless most stubborn and intractable. Limestone 
was added, with partial success, but the main element (iron), 
of a practically slag, was still waating. After searching 
in various localities, a deposit was found, evidently the back of 

copper lode, and, when added in proper proportions to the 
charge, produced the desired effect—a fluid slag, which the 
copper separated itself without further difficulty. There was 
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not the slightest trouble in maintaining a very intense heat; 
the only care necessary was to provide a good stock of wood, 
which should be kept long enough under cover to be perfectly 
free from moisture (hygrometric at least) when required for use. 
The quartz bricks proved admirably suited for their purpose, as 
after constant use for four months the roof of the furnace was 
in excellent order, not requiring the slightest repair. 

The wear of the bricks was found to be greater at the sides 
near the bridge than at any other part, and Mr. Joshua 
Llewellyn Morgan, the engineer of the company, under whose 
direction the furnace was erected, considers that this excessive 
wear might be prevented by al:ering the shape of the furnace 
so that the transverse area of the passage through which the 
flames — diminished gradually from the grate to the flue. 
The hollow bridge of the furnace was fitted with a register 
attached to small flues passing upwards, so as to admit to the 
underside of the flame such an amount of air as might be neces- 
sary to ensure the perfect combustion of any carbonic oxide gas 
that might pass over. The binding of the furnace, especially 
about the grate, proved very effective. 

For the particulars of this copper-smelting furnace above 
given we are indebted to a paper read by Mr. Morgan before the 
Institution of Civil Engineers during the last session, and our 
engravings are copied by permission from the proceedings of the 
Institution. 


Girrarp’s Insectors.—It is a remarkable fact that Gif- 
fard’s injectors can be purchased in France at a price some- 
where about one-half of what is charged for the same sizes 
by the proprietors of the British patents. Messrs. Sharp, 
Stewart, and Co., of Manchester, English locomotive makers, 
who export locomotives to the Continent, make it # practice 
to avail themselves of this difference in price. They send the 
engines away without fitting their injectors to them; they 
then purchase them from M. Flaud and Co., in Paris, and 
get them screwed on to the engines when the latter arrive at 
their place of destination. A saving, amounting to 10/. or 
12/. per injector, is made in this manner, and an excellent 
example is set abroad by English engineers how the supe- 
riority of British manufactures ought to be looked upon as a 
thing of the past. 

Tue CLevetanp Iron Trape.—The Cleveland pig-iron 
trade displays rather less animation; still, the deliveries con- 
tinue comparatively good, and very few of the makers have 
large stocks on hand. To Holland and France afew cargoes 
have been cleared out, but Continental orders are coming in 
but slowly, and the demand is generally weak. A want of 
orders is experienced to a certain extent in the malleable iron 
trade. The foundries of the neighbourhood are only mode- 
rately busy; it had been hoped that alarge East Indian 
order for chairs would have been secured, but it has been 
given instead to a Glasgow house. An order for 14,000 tons 
of rails for the East Indian Railway has also gone to Wales. 
A reduction of 10 per cent. in wages is proposed to be made 
on and after December 7th. 

SuEFPrigLp.—The trade advices received from Sheffield are 


of a more cheerful character, some fair orders having come | 


to hand for armour-plates, and also for railway plant. The 
armour-plates have been ordered for the most part on Go- 
vernment account, and will give employment to a number of 
men who have been idle for some time past. 
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AS USED BY THE OPHIR COPPER MINING COMPANY, AUSTRALIA. 
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Dover To CaLats.—Notice has been given of an intended 
application to Parliament for an act empowering a company 
to erect works at Dover with a view to the employment of 
steam vessels of great power, speed, and burden between 
England and the Continent. The proposed works are thus 
described : 

(1.) A pier abutting on the east side of the Admiralty 
Pier, and commencing therefrom at a point about 66 yards to 
the southward of the south-eastern corner of the Lord War- 
den Hotel, and extending thence in a north-easterly direc- 
tion for a distance of about 176 yards into the sea. 

(2.) An extension of the present North Pier, commencing 
at the south-eastern end thereof, and extending thence in the 
same line for a distance of about 100 yards into the sea. 

(3.) The forming a water station, with all needful build- 
ings, wharves, approaches, lifts, apparatus, and conveniences 





within the proposed piers, and the appropriation of such 
station and appurtenances to the uses of the Company, such 
water station being formed partly by the removal of the 


| South Pier head and the reservoirs and works constructed 


| 


| sea in front of the propose 





| thereon and connected therewith, and the excavation and 


dredging of the soil whereon the said pier stands. 
(4.) Dredging, deepening, and improving the bed of the 
‘ piers and at the entrance to the 
tidal harbour, and also dredging, deepening, and improving 
the bed of the said tidal harbour. 

(5.) A short railway (A), commencing by a junction with 
the South-Eastern Railway, at or near to a point about 300 
yards to the westward of the western entrance to the tunnel 
under Archcliffe Fort, and terminating on the south quay of 
the tidal harbour, at or near the eastern end of the Customs 
warehouse shed of the London, Chatham, and Dover Rail- 
way on that quay. 

(6.) Another short line of railway (B), commencing by a 
junction with the London, Chatham, and Dover Railway in 
the Dover passenger station thereof, and terminating by a 
junction with the proposed railway (A) lastly pune Be, in 
the east side of Clarence-place, about 30 yards from the 
northern corner of the harbour-master’s office. 

(7.) A graving dock, situate at the northern end, and 
opening out of the tidal harbour at or near the middle of the 
said northern quay thereof, with all necessary lock gates and 
works connected therewith, and extending northward for a 
distance of aboht 150 yards, and of a width of about 40 
yards; and for the purpose of the said dock, to divert the 
esplanade at the southern end thereof. 

French Permanent Way.—The Paris, Lyons, and 
Mediterranean Railway Company has let a contract for 
Bessemer steel rails to the Chatillon and Commentry Forges 
Company at 12/. 8s. per ton. One of the French railway 
companies is said to be about to introduce iron sleepers on its 
system. 

Sewace aT West Ham.—Messrs. Lucas and Wilkinson 
have drawn up a report on the utilisation of the sewage of 
West Ham. The estimated cost of carrying out the proposals 
made is 45,000/., viz., about seven miles of forcing main, in- 
cluding compensation and laying, at 4500/. per mile ; addi- 
tional engine power, 8500/.; legal and engineering expenses 
and contingencies, 5000/. Messrs. Lucas and Wilkinson 
anticipate that the utilisation of the sewage would produce a 
net return of 4200/7. per annum, or 9 per cent. per annum on 
the capital proposed to be expended. 
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WATER-TUBE GRATE. 


DESIGNED BY MR. N. MOGENSEN, ENGINEER, GLASGOW. 
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WE give in the above engravings a longitudinal section 
and front elevation of a form of water-tube grate designed by 
Mr. N. Mogensen, of 406, Vincent-street, Glas ‘ow, our illus- 
trations showing this grate as applied to a Cornish boiler. 
The grate consists of a number of wrought-iron tubes, 1 in. 
in diameter inside, and ¥; in. thick, pli about 3 in. apart 
in the clear, these tubes being inclined like the ordinary fire- 
bars. At their lower ends the tubes are screwed into a 
wrought-iron plate, which is bolted to a casting fixed in the 
flue, as shown in the section, this casting being surmounted 
by another carrying the bridge. The casting to which the 
wrought-iron plate is bolted forms a transverse tube which 
is connected to the water space at the bottom of the boiler 
by a bent copper tube, as shown. The upper ends of the 
grate tubes pass through another wrought-iron plate, which 
extends across the mouth of the furnace, and in which are 
formed a series of stuffing-boxes, one to each tube. The 
glands of the stuffing-boxes are tightened down simultane- 
ously by a single cross-bar, as shown in the engravings, a 
simple plan, but one which will not be perfectly effective un- 
less the stuffing-boxes are very evenly packed. The bar has 
also the disadvantage of blocking up the ends of the tubes to 
some extent, and it would thus obstruct the circulation of the 
water. This, however, is a point of detail which can be easily 
remedied. 

The wrought-iron plate containing the stuffing-boxes is 
bolted to a casting fixed to the front of the furnace, this 
casting having a water space in it with which the tubes 
communicate. The water space in the casting is con- 
nected with that in the boiler by lateral branches, as 
shown in the front elevation, and it is furnished with 
a cover which can be readily removed to gain access to 
the tubes for cleaning, &. The employment of stuffing- 
boxes at the upper a of the tubes enables the latter to ex- 

and or contract freely, and there will thus probably be but 
ittle, if any, difficulty in keeping the joints tight. In the 
ease of boilers worked at a high pressure, however, there 
would be a powerful force exerted, tending to force the front 
casting away from the front of the boiler, and the other cast- 
ing back in the flue. Both castings would therefore have 
to be firmly secured in place. In the case of long grates 
also, the tubes forming the grate would require a support at 
the middle of their length. In America, where grates 
formed of water-tubes have been extensively applied, 
and with good results, to locomotives burning anthracite 
coal, it has been found better to zigzag the tubes, ape the 
alternate tubes at two different levels. This plan enables a 
greater proportion of air-way to be obtained through the grate, 
with a given diameter and pitch of tubes, than could be got 
if they were all placed in one plane, and it is probable that 
Mr. Mogensen might advantageously adopt the same arrange- 
ment, as he easily could do without any material modifica- 
tion of his plans. 








THe NEW ConTRACT WITH THE P. anD O. ComPANY.— 
The correspondence which has resulted in an agreement for 
granting a new contract to the Peninsular and Oriental Com- 
pany has been published as a Parliamentary paper. The 
subsidy is to be 400,000/. per annum. By the former con- 
tract it was only at the rate of about 4s. 6d. per nautical mile, 
or 230,0007. per annum. But the line established by the 
French Government receives about five times as much per 
mile, and was started with other great advantages; and 
under these circumstances the Peninsular and Oriental Com- 
pany demanded 7s. 9d. per mile to enable them to undertake 
a new contract. The negotiations carried on have ended, 
however, in the company agreeing to accept 400,000/. per 
annum, with two conditions—first, that the contract should 
be for a term of twelve instead of six years; and, secondly, 
that when the net profits exceed 8 per cent., a fourth of the 
surplus shall go to the Post Office, it being understood, on 
the other hand, that when the dividend from unavoidable 
causes sinks below 6 per cent. the subsidy shall be raised to 
an amount to cover the deficiency, but is not in any case to 
exceed 500,0007. It is calculated that the terms granted will 
amount to a rate of about 6s. 1d. per mile. In reply to a 

uestion addressed to him in the House of Commons by Sir 

. Rawlinson, Mr. Hunt has stated that it is the intention of 
the Government to increase the rate of postage to 3d. per 
half-ounce on the commencement of the new service. 





PROGRESS OF INDIAN RAILWAYS. 

In order to expedite the re-opening of the Bombay, 
Baroda, and Central India Railway for traffic at the 
place just south of the Nerbudda river, where the 
embankment has been washed away by the late floods, 
the chief engineer of the company has determined to 
restore, in the first instance, the embankment at the 
southern extremity of the viaduct, with earth as it 
was before the floods, and to pitch and erect in the 
bank the iron piles for the extra spans to be added to 
the viaduct. A large force of men have for the last 
few weeks been at work, and it is expected that all 
breaches in the line are by this time filled up, 
and that passengers and goods trains are now able 
to resume passing over the whole line as usual. The 
piles will be screwed down, leaving the extension 
of the viaduct for the purpose of affording extra water- 
way to be completed afterwards, so as not to involve 
further interruption to the traffic. Through traffic is 
to be resumed at once. 

The construction of railway over-bridges in Bombay 
is progressing rapidly, under Mr. T. Ormiston, C.E., 
chief engineer of the Elphinstone works. On the 
town side the abutment and retaining walls to the 
aenane of the Carnac bridge are on average about 
6 ft. above ground level; the Musjid bridge has not 
yet been commenced ; and the Elphinstone bridge is 
about 4ft. above ground level. On the Bunder side 
the foundations of the abutment of the Carnac bridge 
have just been finished, and the north retaining wall 
is about 3 ft. above ground level; the abutment and 
approaches of the Musjid bridge are about 10 ft. above 
ground level, and the Elphinstone bridge is still 
further advanced. 

A development of the Ceylon Railway traffic, ex- 
ceeding the most sanguine expectations, is, it is stated, 
likely to be realised almost immediately. The return 
for the week ending October 6th amounted to 2885/. 

The cost of completing the East Indian Railway, so 

as to allow of a double line of rails from Calcutta 
to Allahabad, vid the loop-line, with a single line 
throughout the rest of its length, is estimated at 
29,466,923/7. This does not include the Jubbulpore 
line. 
The Madras Government has approved of the rail- 
way agent’s proposal to attach to goods trains inex- 
pensive carriages, without seats, at a special fare of two 
ie per mile. This was tried in Bombay and on the 
astern Bengal line; but it was found that the re- 
spectable natives will resort to the very lowest class 
even on long journeys. To meet this the railway 
agent would restrict the privilege to the labouring 
ees but the local Government orders the issue 
of tickets to all who apply for them. 

The Mhowlee viaduct, on the Great Indian Penin- 
sula Railway, between Shahpoor and Atgaum, is to 
be replaced by an embankment with a 25 ft. water-way. 
The work has been let to one Rustomjee, at five annas 
per cubic yard. A great number of bridges on this 
line might, it is thought, be similarly treated, for ap- 
parently bridges have in a great many places been built 
where Hom sao with 20 and 30 ft. culverts would 
have sufficed. The rebuilding of the Mukka Mulla 
viaduct has been let to Messrs. Glover and Co.; and 
it is understood that pressure is being put upon those 
contractors to have the job out of hand by February 
next, 








NOTES FROM INDIA. 


Bengal.—The Ganges flood, in Eastern Bengal, is abating 
The water has fallen six feet at Kooshtea, and along the railway 
the inundation is subsiding at the rate of about three inches a 
day. The large bridges never were in danger, but only the 
small culverts. One flood opening failed, and made a gap in the 
embankment ninety feet long. native paper remarks, that 
the Railway Company have, in conformity with an order of the 
Governor General, provided refreshments at all their stations for 
native passengers, yet the difficulty which used to be experienced 
in obtaining water has not been altogether removed. Native 
passengers, for want of anything better, have to drink out of 
their hands, The Jumna, one of the new India transports, has 
arrived at Calcutta. Complaints are rife regarding her unfitness 
for service in the tropics, and it is said that her build is such as 
to make her roll in the most ordinary sea, and that the ventila- 
tion and arrangement of her cabins are unsuited for a hot cli- 
mate. It is reported that the Civil Engineering College of Cal- 
cutta is to cease to exist as a separate institution, and is to form 
a special class in connexion with the Presidency College. Prac- 
tical instruction will be given at the Cossipore Foundry to stu- 
dents of the institution. The Government of India has in- 
structed the Bengal Government to carry out most of the Orissa 
roads, and improvements at False Point Harbour, recommended 
by the Famine Commission, The irrigation works recommended, 
are under consideration by Colonel Strachey and the local irri- 
gation department. Admitting the importance of collecting 
agricultural statistics, and registering meterological phenomena, 
the Government of India has asked the Secretary of State to 
send out Professor Tyndall on a visit of a year to India. Mr. 
H. F. Blandford, of the Geological Survey Department, under 
the Government of India, is to be appointed geologist to the- 
~ Expedition, with special instructions to search for 
coa. 


Central Provinces,—The Godavery Navigation works will 
take a considerable amount of time and money before any benefit 
can be derived from them. It is proposed to expend during the 
current year 24 lacs of rupees on the first barrier, and it is con- 
sidered that navigation will be clear up to the foot of the second 
barrier by June, 1868. Flotillas, combining light draught with 
great power and stowage room, have arrived out from Kngland, 
and more are expected, which are to be the pioneers of commerce 
on its waters. Including these works, the expenditure of the 
Public Works Department in the Central Provinces amounts to 
245,175, being 62,710. less than the outlay of the preceding 
year. No wonder the roads, the weak point of the administra- 
tion, are neglected, although the highways from Bombay to» 
Agra and Calcutta pass through the Provinces. And it is far 
from creditable that in six years the number of miles of metalled. 
and bridged roads has increased from 70 to only 400, just as it: 
would have been more satisfactory if, in pushing on the local 
railway to Nagpore, the late Chief Commissioner had not 
forgotten the imperial line to Jubbalpore. The Deputy Com- 
missioner of Chindwarra has recently explored the fine coal-field 
in that district. He has now been able to trace coal southward 
to the crest of, or to some spot below, the southern slopes of the 
Santpooras. The great extent and richness of the Chindwarra 
coal-field has been made clear. The discovery of excellent coal, 
one seam being eighteen feet thick, in the upper valley of the 
Towa, abvut fifty miles from the Railway Station of Etarsee on 
the main line, is most important. Mr. Blandford, of the Geo- 
logical Survey, will visit the district this season. 

orth-Western Provinces.—On 14th October last, a con- 
ference of Government engineers took place at Allahabad, to 
discuss the systems at present in force for the construction and 
repair of imperial roads. A system of management was there 
decided upon which will test the energy of the engineers em- 
ployed, as they are in future to be solely responsible both for 
the quality and quantity of the work done. The present system 
of large contracts is to be abolished, and the work is to be done 
by assistant engineers, with native agents under them. Smalk 
contractors are to be employ: d when available. 

Madras.—After the unfortuna‘e failure of engineering works 
on the Great Indian Peninsula Railway, the Madras people are 
looking into the state of their line. A report on the works, by 
Mr. Smart, the civil engineer, giving an assurance of their 
stability, has recently been submitted to the Government. Mr. 
Smart was not satished with examining the face-work only, but 
caused the piers and abutments of a large number of bridges and 
culverts to be opened out. In no instance did he discover un- 
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sound work. Major Shaw Stewart, the consulting engineer, says 
the success with which Mr. Smart is prosecuting the works is 
itying, inasmuch as he is the first in the Madras 


the more gratifying, 
presidency who, with sufficient means and appliances, has under- 


taken contracts for work upon an — — —_ 
Duruh fo oh poaneat exeed tn on intending the erection o! 
an iron girder bridge across the a at its mouth, which 


will do away with necessity for the yearly construction of 
the bar across that river to form a road connecting the north 
and south beaches of Madras. 


to boast of. Calcutta has a good climate, 
an immense back country opened up by railway, which are all 
elements of success; but the element of success is the produc- 


tions of a , and Bengal is far ahead of western India in 
this respect. does not depend, like Bombay, upon one 
article of and until the latter presidency takes to 

ducing other besides cotton it will not advance.” The 


built through the liberality 
i as 0} on the 7th October by his 
f the Governor of Bombay. The building, which was 
Colonel Wilkins, R.E., cost 31,0001, Govern- 
ment the site and about one-third of the amount. It is 
pe pay the accommodation of 144 patients; but, in the 
event of an epidemic, the east verandahs may also accommodate 
in all. Two oon panei Foager are 
a completion at v. these, 
i so the sale of meat and fish, is 200 ft. in length by 
60 ft. in width, and the other, for the eccommodation of veget- 
able dealers, is 140 ft. by 120 ft. They have both been erected 
from the designs of, and under the superintendence of, Mr. 
Russel Aitken, the executive engineer to the municipality. It 
is now hoped that the through communication between Bombay 
and Madras will be completed by the end of 1870. Cotton, to 
the extent of 143,696 |b., and valued at Rs. 50,550, was shipped 
from Kurrachee during the month of September last. A survey 
ty is about to proceed from Wassud to locate the Nee- 
—_ and Delhi extension, on the Bombay and Baroda line of 
railway. 
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RUSSIAN RAILWAYS. 


Tue St. Petersburg correspondent of the Times supplies 
the following interesting information: “ A few particulars on 
the Russian railway system, and the progress it has already 
made, will not be out of place just here. The principal lines 
open for traffic are the one connecting St. Petersburg with 

racow and Kénigsberg, and the St. Petersburg-Moscow line. 
From Diinaburg, a station on the first-mentioned line, a 
branch shoots off to the harbour of Riga in a northern diree- 
tion, and to the city of Witepsk in a southern. The latter 
place is to be connected with Orel, in Central Russia, by way 
of Smolensk, and the works are sufficiently advanced to 
warrant the hope that the line will be ready for use by the 
ist of January, 1869. The next link in the road to the 
Black Sea is Orel-Kursk-Kieff, but this is in a backward 
stage, and will, at the very earliest, be completed two years 
later. “wy ey bong survey in the same direction, the next 
is the Kieff-Balta line, which will shortly be available for com- 
merce. Between Balta and Odessa the locomotives are already 
running. Passing over to the central provinces we find three 
lines issuing from Moscow, besides the one to St. Petersburg. 
One goes due north to Yaroslav ; the other due east to Nishni, 
on the Volga, whence is steam communication all the way 
down to Astrakan ; the third, proceeding south-east to Ryasan, 
terminates for the time being at Kowloff, whence it is to be 
continued both southward and eastward. Southward the 
works are being rapidly pushed forward to Voronesh. The 
eastern extension, which has not yet been taken in hand, will 
touch the Volga at Samara, from which latter place the shovel 
is already levelling the way to Orenburg. In addition to 
these, which are the main lines, the Great Southern is to be 
united with Moscow by what, in so vast a country, may 
be called a short cut to Orel and Kursk. As far as Toula, 
which is a third of the distance, it is complete. Westward, 
Moscow will be connected with Brzesc and Warsaw by 
Smolensk, earthworks having already had a beginning in the 
eastern section of this enormous tract. No other important 
lines have been commenced. The Riga-Mitau-Libau,’and the 
Odessa-Novoselica—the latter place situate on the Austrian 
frontier, near Caernovitz—will be the junction of the Galician 
and Moldavian and South Russian railways. Without parti- 
cularising a number of less useful lines, I will content myself 
with eying, in conclusion, that ‘he railways already opened 
exceed miles in length; that those near completion 
traverse about half this distance’ ‘that a third category, only 
just commenced, are about 2000 miles long, a distance 
equalled by lines projected and likely to be carried out. The 
geat work is going on with the utmost energy, a large portion 
of available funds being steadily applied to an object equally 
calculated to assist in commerce and war. If, as is likely, the 
St. —— ; ome line should be sold to Mr. Winans or 
some other bidder, re ed ent in layi 
down rails somewhere else.” 6 ilps 


Tur 150. Ropmay Guy.—Admirs] Farragut, in a recent 
despatch from Sheerness to his Government, observed as 
follows: “ Experiments were being made with our 15 in. 
and the English 9in. rifled gun, and of course were highly 
interesting. The targets were riddled by both, though it 
— to me that the 16in. gun prod more destructive 
effects. The experiments have not decided the relative 
merits of the two; for, although they accord to our iron 
superiority, they consider that the conical shot of their 9 in. 
gun, weighing 
while the a has greater crushing power. 
AMERICAN BAM-Packets.—The ican line of 
steamers between New York and Havre, of which the 
and Fulton are the chief vessels, has been discon’ tinued fe 
want of patronage, and the steamers are to be sold. 





2650 1b., will accomplish greater Penetration, | beco 





RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordermg them, at the annexed 

rices, from the Great Seal Patent Office, Chancery- 


e. 

(No. 620,10d.) John Robert Breckon, of Darling- 
ton, and Robert Dixon, of Crook, patent arrange- 
ments. for facilitating the screening and loading of 
coke. According to these plans, the coke is conveyed 
from the ovens by endless chains of buckets, which 
raise it and deliver it into “distributors” which in 
their turn discharge it into the screening-hopper, from 
which it passes into the wagons placed to receive it. 
Special arrangements for keeping the chains of buckets 
tight, and for working the “ distributors” are included 
in the patent. 

(No. 621, pe), John Garrett Tongue, of 34, 
Southampton-buildings, patents, as the agent of Hart 
Foster Pease, of Brooklyn, U.S., a form of steam-engine 
or pump, in which the piston is connected directly to the 
crank by a connecting-rod, no piston-rod being used. In 
order to allow steam to be admitted to both sides of 
the piston, the gyteder-corer next the crank-shaft is 
of such a shape that, it forms a pt enclosing the 
connecting-rod, crank, &c., the shaft working 
through a stuffing-box on one side of the casing. The 
whole object of the arrangement appears to be to 
reduce the total length of the engine as much as 
possible for a given length of connecting-rod, but 
any advantages the plan may possess in this respect are 
far more than balanced by its obvious disadvantages. 

(No. 626, 1s. 10d.) Edward Storey, of Lancaster, 
patents various methods of constructing steam-boilers. 
A description of the numerous arrangements proposed 
by Mr. Storey would occupy more space than we could 
spare here, and we shall therefore ox ny that the main 
feature of the plans is that each: boiler proper is sur- 
rounded on all sides by a double casing, between which 
and the boiler is a space or flue through which the 
waste gases from the fire pass on their way to the 
chimney. The feed-water for the boiler is made to 
enter this external casing first. 

(No. 631, 1s. 10d.) Charles William Siemens, of 
3, Great George-street, patents some improvements 
in the construction of the class of spirit and water 
meters known as “ inferential” meters, the object of 
these improvements being to prevent the accuracy of 
such meters from being impaired by contractions of 
their inlet passages due to deposits from the fluids to 
be measured. ‘The patent also includes the exceedingly 
ingenious arrangement of meter for measuring and 
registering the amount of absolute alcohol contained in 
a liquid passed through it, exhibited by Mr. Siemens 
at the late Paris Exhibition, and described by us in 
ENGINEERING a few months ago. 

(No. 633, ls. 4d.) Alphonse Louis Normandy, of 
17, New Park-road, Stockwell,’ patents arrangements of 
heated air or gas enzines. In one form of these 
engines, in which reciprocating pistons are employed, 
the pistons are each made in the form of a bell dipping 
into a fluid of great density, such as melted lead ; each 
piston, with the fluid, bemg contained in a suitable 
casing. ‘The pistons are to be raised and depressed 
by allowing the heated air or gases to act alternately 
on their interior and exterior surfaces. In another 
form of engine, the air or gas is caused to enter the 
lower inverted buckets of a bucket-wheel, or chain of 
buckets, immersed in melted lead or other similar 
fluid. Various other points of detail are claimed in 
the patent. We fear that there will not be many 
engines made on these plans. 

(No. 641, 2s.) Paul Rapsey Hodge, of 106, Can- 
non-street, patents various methods of wT 
turbines, &c., which could not be clearly describe 
without reference to drawings. 

(No. 644, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of William Sellers 
and Coleman Sellers, of Philadelphia, U.S., arrange- 
ments of valve-gear for steam-hammers. The objects 
of the arrangements are to enable the valves to be at 
any time worked, either entirely by hand, entirely by 
power, or partly by hand and partly by power, aud to 
obtain from the hammer-bar a reciprocating movement 
to work the valve without subjecting the gear to 
shocks or blows. According to one plan, the valve is 
driven from any ar roar part of the hammer 
through a properly proportioned lever, to three points, 
on which lever the valve, the reciprocating part, and a 
hand-lever are respectively connected. Eaeh point 


mes in turn the fulcrum, according to the work 
required from the hammer. By another arrangement 
the reciprocating motion for working the valve is ob- 
tained fom that part of the hammer-bar, which is at 
all times within the steam-space. 


(No. 646, 8d.) William Clark, of 53, Chancery- 
lane, patents, as the agent of George Washington 
Lemley, of Paterson, U.S., a method of driving fans 
by the direct impact of jets of steam on the fan- 
blades, the jets being so placed that they discharge the 
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steam in 4 line with the outlet pipe by which the blast 
is conducted from the fan. 

(No. 647, 4d.) Edward Lloyd, of Bow, patents 
machinery for grinding straw, esparto grass, and 
similar substances previously to their being converted 
into pulp for the manufacture of paper. ‘The object 
of this grinding is to destroy kuots and other ob- 
jectionable substances. which would otherwise have to 

e separated at a subsequent stage in the manufacture 
of the pulp. 

(No. 650, 10d.) William Young, of Straiton, and 
Peter Brash, of Leith, patent a method ,of, effecting 
Be ee of coal, shale, and other, bituminous 
substances interposing a stratum of gases or 
vapour ren A the Loe heated by the furnace and 
the substance to be distilled, and causing the gases or 
vapour so heated to pass in a downward current 
through the materials contained in the distilling vessel. 








THE EAST INDIAN RAILWAY. 


Coronet Hopeson has recently published a report 
on the station to station traffic of the East Indian 
Railway in the half-year ending June, 1866, from 
which the following particulars have been extracted : 
The largest receipts from passenger traffic are shown 
to have‘been at Allahabad, after Howrah and Calcutta. 
At Serampore the number of passengers is greater 
than at any intermediate station, except Allahabad, 
although, of course, the bulk of the traffic is with 
Calcutta. Next comes Burdwan. Of the entire 
traffic of Howrah and Calcutta, rather more than one- 
fifth in numbers, and just about one-thirtieth in re- 
ceipts, was what may be called suburban, that is, 
bounded by Chandernagore, and about nine-twentieths 
in numbers, and nearly one-eighth in receipts, was 
within the limits of Burdwan, on which portion of the 
line the earnings amounted to about 7/. 10s. per mile 
per week; 25,303 passengers booked to Jumalpoor, 
most of whom probably intended to go further on, and 
17,598 booked at that place for Howrah and Calcutta; 
756 only booked through to Delhi, and 383 down 
from that place, and the receipts show nearly all of 
these must have been first or second class. In the 
case of almost ever large town a large proportion of 
the traffic was with places within 50 miles on each 
side, showing that the agricultural classes use the line 
greatly. Between Benares and Mirzapore, Benares 
and Allahabad, Mirzapore and Allahabad, and 
Allahabad and Cawnpoor, there was considerable 
traffic. In goods Cawnpoor comes next to Howrah. 
In the half-year 280,568 tons, yielding 421,623/. of 
receipts, arrived at Howrah, and 53,220 tons, yield- 
ing 193,008/., departed up the line. At Cawnpoor 
16,807 tons, yielding 47,1110, arrived, and 25,631 
tons, giving 86,800/., departed, chiefly towards Cal- 
cutta. 








INDIAN RAILWAY GUARANTEES. 

A CORRESPONDENT writes as follows: 

“Tt is quite a mistake to sappose that the guarantee given 
by the Government to the Indian Railway is absolute and 
unconditional, or is not liable to dilution under certain con- 
tingencies. For example, it is one condition of the arrange- 
ment concluded with the railway companies that a line when 
opened shall be regularly worked, and that at least one train 
shall run from end to end of it each way daily. It is another 
condition that the railway shall be maintained at the expense 
of the company in good working order. If, however, any 
railway when opened does not pay its working expenses, the 
loss thence accruing will devolve upon the company, and not 
upon the Government, and the same result will ensue should 
the railway be carried away by floods, or suffer extensive in- 
jury by such accidents as those which have recently befallen 
the Great Indian Peninsula Railway, as upon the company falls 
the work of reparation. Of course the railway companies 
will endeavour to maintain an pe ge hypothesis, and can 
no doubt appeal to precedents where their interpretation has 
been apparently admitted. Thus, in the case of the line of 
railway constructed by the Scinde Railway Company between 
Kurrachee and Ghisree, not only is there no train plying daily 
from end to end, but hardly a train has ever run upon it at 
all, and the rails are rusting out, and the works going to 
decay, without benefit to any party. Why has the condition 
oy oe by the contract not been enforced in this case? 

it because the line has not a separate contract, but con- 
stitutes a _ of the Scinde scheme? Such a plea has mani- 
festly no force, as the intention of the Government manifestly 
was that it should not be called —_ to pay interest upon a 
scheme which was of no public advantage. Yet this is the 
very thing it is doing in the case of the Ghisree branch. Then, 
in the case of the Scinde main line, long after the line was 
declared open and complete, continual additions have been 
sanctioned to the guaranteed capital for repairs and recon- 
structions. Yet such concessions are quite inconsistent with 





the terms of the contract. The fault lies no doubt in lax 
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Government supervision, and in the plastic nature of the 
agent by whom the Government is represented. It is high 
time that the matter should now be looked in the face, and 
the Government should clearly understand the position into 
which it is allowing itself to slide.” 








ON RECENT MARINE, HYDRAULIC, AND 
SANITARY ENGINEERING IN SCOTLAND. 


(Continued from page 486.) 


Tue water is taken from Loch Katrine to the service reser- 
voir at Mugdock by an aqueduct 253 miles long, the built and 
tunnelled portion of which is 22 miles long, with a height and 
width of 8ft., and a uniform slope of 10in. per mile. The 
valleys of the Duchray, the Endrick, and the Blane are crossed 
by cast-iron syphon Pipes 48 in. in diameter, of an aggregate 
length of 33 miles, and a mean fall of 1 in 1000. Provision 
has been made at the bridges, and other places, for laying two 
additional lines of pipes when the increased consumption re- 
quires it; and one of these lines, a pipe of 36 in. diameter, is 
being laid between the two 48 in. pipes. On the litte of this aque- 
duct there are no less than 25 important iron and stone bridges, 
and 80 distinct tunnels, varying in length from 14 mile down- 
wards, and forming a total length of 13 miles. 

The Mugdock service reservoir is 8 miles from Glasgow, and 
has a water surface of 60 acres, with a depth of 50ft. The 
surface of the water is 312 ft. above the level of the sea. It 
contains 26 days’ supply at the present rate of consumption, and 
repairs can therefore be made on the aqueduct without inter- 
rupting the supply tothe city. The water is taken to Glasgow 
by two lines of 36 in. Pipes, with provision for additional pipes, 
as may be required. The sluices, self-acting throttle-valves, 
momentum-valves, and many other details of this great work 
are all worthy of notice, but I cannot now do more than allude 
to them. The waterworks were opened by the Queen on the 
14th of October, 1859, and the total cost was 1,592,0007. 

The water is now supplied to nearly all the villages and 

pulons places round about Glasgow, and the natural increase 
of the revenue is about 50002. per annum. The water rate paid 
is 1s. per pound for dwelling-houses, and 1d. per pound ad- 
ditional on all property within the Parliamentary limits. 

Notwithstanding the great purity of the Loch Katrine water 
—more than nine times as pure as that supplied to London— 
the inhabitants of Glasgow yearly consume upwards of 1000 
tons per annum of foreign matter in the water from that lake. 

The Greenock new waterworks include two — = 
an a te capacity of above 1,200,000,000 gallons. e 
onbeniasents ns 2300 ft. and 850ft. in length respectively, 
with a height of about 60 ft. inthe centre. The tunnel for con- 
veying the water from these storage reservoirs to the point of 
distribution is fully 14 mile long, and there will be filter-beds 
having an area of 6700 square yards. 

The waterworks commenced at Paisley consist in the con- 
struction of a store reservoir to hold 76,000,000 of cubic feet, 
having an area of 100 acres, a maximum depth of 35ft., and a 
catchment of 1220 acres. From thence the water will be taken 
by an aqueduct of 6} miles in length to filters tobe constructed 
shove the present store reservoir at Stanley, about 2 miles from 
the centre of Paisley. The works are also intended to provide 
a supply for the towns of Johnstone and Elderslie. 

The new waterworks at Port Glasgow, which were opened 
last month, consist of a reservoir on the Finlaystone Burn, with 
a filter and service-tank at Parkhill. The reservoir covers an 
area of 26 acres, and contains 8,800,000 cubic feet of water, or 
more than 100 days’ supply for a population of 12,000. The 
depth of water is 15 ft., and the top water-level is 346 ft. above 
the mean level of the sea. The service-tank is 256 ft. above the 
sea, and with this pressure the highest houses in the burgh can 
be supplied. 

The Edinburgh Water Company are engaged in collecting and 
leading to the farther end of the existing aqueduct at Rashie 
Dean, about 12 miles south-west from Edinburgh, the springs 
of Crosswood, the most distant of which is about 6 miles beyond 
Rashie Dean. A reservoir is also being constructed on Cross- 
wood Burn, to afford compensation to that stream and to the 
rival Almond for the abstraction of the spring water. The 

ings in question are expected to yield about 75 cubic feet per 
minute—say, 675,000 gallons a day—and the capacity of the re- 
servoir is 25,000,000 of cubic feet, its area being 62 acres, and 
its greatest depth 38ft. The aqueduct is laid out so as to be 
capable of bringing in additional springs at the boundary be- 
tween Mid-Lothian and Lanarkshire, but no Parliamentary 
powers have yet been got for taking those springs. The ad- 
ditional supply now being brought in, which is barely 10 per 
cent. on the present supply, will serve for a few years; but, 
with the rapidly increasing demands of this city, some much 
larger source of supply must soon be found. 

he details of the scheme for the drainage of the Water of 
Leith are so well known tothe inhabitants of Edinburgh, that it 
is not necessary forme to do more than allude toit. Except 
during floods, no sewage now enters the stream from Coltbridge 
to the sea, and it would be absolutely limpid and free from all 
impurities were it not for the paper-mills and other manufac- 
tories above Edinburgh. 

The recent jury trial regarding the pollution of the North Esk 
has such an important bearing on the question of the Water of 
Leith purification, that it may be of some interest to the society 
to describe the nature of that pollution, as well as the steps 
recently taken by the paper-makers for its amelioration. 

The quantity of fos a made at the mills on the North Esk 
has risen from 681,000 Ib. in 1807 to 11,175,000 lb. in 1863. 

Rags and ropes were alone used up to 1861, when Spanish 
grass was introduced; and, owing to the great reduction in the 
cost of foreign paper, following the abolition of the import dut: 
in that year, the paper-makers gladly availed themselves of this 
new fibre, ‘‘ Esparto,” which enabled them to produce a cheaper 
paper than formerly, and thereby meet the competition of the 

oreign 


er. 
Paper is now made from rags and Esparto, and the refuse 
discharged occasionally or regularly into the stream, according 
to circumstances, consists either of dry, semi-solid, or liquid im- 
purities. 





The dry refuse, either floor sweepings or dustings of 
was, prior to 1841, thrown into the river, but since then has 
been collected and sold to farmers and others. 

The semi-solid refuse is the sediment left after mixing dry 
bleaching powder or chloride of lime with water. Owing tothe 
much greater quantity of chemicals necessary to bleach Esparto 
fibre, there has of late years been a great increase in the 
— of waste chloride of lime, and difficulty at present is 
ound in its disposal. The paper-makers desire to keep it out 
of the river; and while in one or two cases the neighbouring 
farmers have been enterprising enough to use it as manure, 


yet, in the greater number of the mills the mill-owners have | Gartm 


not been able to do better than store it in heaps, where it 
solidifies, and becomes in course of time quite hard. It is 
believed to be fitted for application to clay landsor peat mosses ; 
but the large proportion of moisture it contains, and the distance 
and height above the mills to which it requires to be carried for 
application to suitable ground, have hitherto delayed the utilisa- 
tion of the waste chloride of lime. The consumption of bleach- 
ing powder on the Esk has increased from 113 tons in 1835 to 
964 tons in 1863. 

The liquid impurities are, however, by far the most objection- 
able of the refuse thrown jnto the river. 

In the early part of this century writing-paper was made from 
rags of so clean a character that no more soda was used than is 
employed in proportion by a washerwoman. But since then the 
extension of the trade, and the necessary use of rags from 
Russia and other countries, where the population are of very 
filthy habits, have obliged the paper-makers to employ rags of a 
una coarser and dirtier character than formerly, and thereby 
the great use of ‘‘ soda” was begun. The quantity of soda used 
on the North Esk has increased from 35 tons in 1835 to 570 
tons in 1856, After the introduction of Esparto fibre the soda 
rose to 980 tons, without any corresponding increase in the 
quantity of paper aatatesienel, 

It will be seen, therefore, that the exigencies of trade and the 
effects of legislation have caused the paper mills, which, when 
first established on the Esk, were comparatively harmless, to 
become now an intolerable nuisance, and cause of pollution to 
the river to which they owe their birth. 

The paper -makers have been at great en in experiments 
to remedy the nuisance and in procuring the highest chemical 
advice; but the result can as yet hardly be called a triumph. 
Some of them are at present boiling down the liquors, in which 
Esparto has been boiled, in shallow pans, or by Swan’s patent 

rocess; and by incineration of the residuum in areverberatory 
urnace they get back a great part of the soda. One of the 
manufacturers is erecting works at the seaside, at which the 
Spanish grass is intended to be boiled and washed, and after- 
wards sent as “ half stuff”? up tothe works to be made into 
paper. This, though really begging the question altogether, is 
highly satisfactory for the stream. Prevention is better than 
cure, and there appears to me no reason why all paper-makers 
should not buy the Esparto grass in a boiled state, instead of 
each man boiling it for himself, more especially as the ——_ 
of the Esparto process are now .ready to sell half stuff to those 
who wish it, instead of the raw fibre. 

The washings from the various machines contain a good deal 
of fibre and colouring matter. Some of the fibre is retained by 
conical “ save-alls,” and some by subsidence in settling tanks. 
The best invention, however, for purifying liquor containing 
fibre is Needham and Kite’s filter-press; but it is both costly to 
buy and to work. One firm has three of them in use for the 
liquor from their three machines for making writing-paper, and 
they discharge 70 gallons per minute of transparent water, 
which, when it entered the filter, was fullof fine fibre. A great 
deal of the ultramarine and other colouring matter is also 
retained with the fibre. The liquors are driven into the filter 
presses by a pump, and after being forced through two plies of 
strong cotton cloth, exude through hundreds of finely cut grooves 
in the framework of the presses. 

Iam glad to learn that the papermakers on the Water of 
Leith are rousing themselves from their apathy, and are likely 
to do as much as their brethren on the North Esk. The Water 
of Leith does not certainly flow through the beautiful parks of 
spirited noblemen, but it does flow through the metropolis of 
Scotland, the inhabitants of which will never reap the full 
benefit of the money they have laid out in purifying their 
stream, till those who are polluting it higher up have also done 
their duty in arresting the sources of the contamination. 

The sewerage of Portobello was — some years ago, 
and nearly half the expense of the scheme was incurred in 
works to preserve the on of the sea-beach, by carrying the 
sewage in iron pipes out to low water. 

The Haddington sewerage works are not yet commenced. It 
is proposed to utilise the sewage of this town by irrigating some 
adjoining land. For this purpose, the sewage will have to be 
pumped toa peep of abont 30 ft., and Lord Wemyss has under- 
taken to pay half the estimated cost of pumping. 

Jedburg is bringing in a supply of above 60,000 gallons of 
water a day, by gravitation from the Blackburn springs to the 
highest part of the town. 

Hawick lately got a supply of nearly 400,000 gallons per 
diem by gravitation from the river Allan. 

Selkirk has a supply, if required, of above 100,000 gallons a 
day, from a well sunk in a haugh near the river Ettrick, 
pumped up to about 300 ft. above the highest part of the 
town, by a water power on the Ettrick. This river forms 
the natural outfall for the sewage of Selkirk, but it will 
be possible to irrigate above 25 acres of land belonging to the 
town with the sewage, after it is collected by the sewers now 
being formed. As the bed of the river is sometimes dry in 
summer, from the water going down the mill-lade, the new 
sewers will discharge into the lade itself, below the lowest point 
at which the water is used for manufacturing purposes. 

The water for Peebles has been brought a distance of five 
miles, in a 5in. pipe, from a stream which gives more water 
during dry weather than the town requires, There is, there- 
fore, no store reservoir; but there is a small reservoir, contain- 
ing about twenty days’ consumption, which supplies the town 
while the stream is in flood. There is also ground for a filter, if 
required. 

A waterwork and system of sewerage is being executed at 
Moffat. Clay pipes are used for the sewers, and the water is 





brought in by iron pipes, with turned and bored joints, from 
some strong springs a few miles above the town. 

The new water supply to the Bridge of Allan is by gravita- 
tion, principally from a burn which rises on the west of Dem: 
There is a colleéting and storing reservoir on the stream of 8} 
acres, with an extreme depth of 20 tt., capable of storing more 
than 194 millions of gallons. This reservoir is 250 ft. above 
the distributing tank, the test pressure from which will be 
295 ft. The intended supply is 25 gallons per diem to a maxi- 
mum population of 4500. 

The a of Alloa is at present supplied with water from 
orn Dam, which lies two miles to the east of the town. 
The water is conducted to the filters in an open cut or lade, 
neve to contamination from several sources. It is now to be 
en in pipes, and large and efficient filters are also being made 
rovide for the increasing population. 
he Dunfermline town council, having purchased the pro- 
perty of the water company, are constructing an additional store 
reservoir, to hold nearly seven millions of cubic feet. As there 
is at present considerable waste from overflow, it is expected 
this will enable the works to afford a sufficient supply for a good 
many years. Dunfermline has lately also been drained on the 
small tubular Pipe | oe le. 

The burghs of Kircaldy and Dysart, with a population of 
20,000, have power to obtain a supply of water from the Falk- 
land hills, from a gathering ground about nine miles distant, 
consisting wholly of pasture land, and having an average eleva- 
tion of 1000 ft. The water is to be led to a distributing reser- 
voir near Dysart, high enough to afford every building within 
the district a supply under pressure of from 40 to 50 gallons 
per head per diem. This plan of grouping adjacent buryhs or 
populous places for water purposes might, | think, be carried to 
a greater extent than has hitherto been done. Small places, b 
combination, might then go longer distances for really 
yee | and a plentiful supply, than they could possibly do 
singly. 

St. Andrews has lately been drained. The town is divided 
into two districts, and the sewerage of each taken in iron pipes 
out to low water. The water supply is also being im wae 

The drainage of Dundee was begun in the year 1856, and, with 
the — of two outlying and thinly populated districts, 
the whole town has now been drained in accordance with the 
original plan. The town, however, is increasing so rapidly, by 
the addition of new streets, that the work of drainage can hardly 
be said to be completed. Tubular fire-clay sewers have been 
laid wherever tubes would suffice for the of the water, 
and egg-shaped brick sewers for the mains as they approached 
the outfall. There are 25 miles of tubular sewers, at an 
average cost per lineal yard of 13s., and 10 miles of brick 
sewers, averaging 33s. per lineal yard. The total cost of the 
drainage was about 56,0002, The water used for flushing the 
sewers is the waste water from the various mills and factories 
in all parts of the town, and flushing-gates are placed at numer- 
ous junctions, by means of which water can be made to flow 
through several series of sewers before it reaches the river. No 
ventilation of these sewers has been attempted, the town sur- 
veyor being of opinion that it is unnece where sewers are 
made sufficiently smooth inside and flushed with water so as to 
prevent all deposits. A great mony of the streets at Dundee 
are very a some of them being 1 in 8; but ina few streets, 
where the fall is not reat, and a supply of water for flushing 
could not be obtained, silting takes place, mostly of sand. This 
is cleaned out at intervals by an apparatus of a simple charac- 
ter. A windlass is placed over a man-way leading directly to 
the sewer, and another over the next man-way, about 50 yards 
distant. An iron chain istaken fromthe one windlass to the 
other, having scraping tools and brushes attached to it, and the 
sewer is easily and rapidly cleaned. In forming the sewers, it 
was necessary to excavate not less than 26,000 cubic yards of 
whinstone rock, and this was done by gunpowder, through 
crowded and narrow streets, without accident. Nearly all 
sewage has been taken to one point in the river Tay, at a con- 
siderable distance from the town, so that at any future time it 
may be conveyed to the country for irrigating purposes by means 
of iron pipes and pumping apparatus, or be otherwise utilised. 

The new works of the Dundee Water Company consist in the 
construction of an additional store reservoir in Crombie Den, 
capable of holding 32,000,000 of cubic feet. The area is 45 
acres, and the test depth 55 ft. The reservoir is for the 
purpose of enabling the Water Company to store up and use the 
whole yield of their gathering ground of about five square miles, 
whereof a pa part = runs to waste, This can be but a 
temporary expedient, and a much larger supply must soon 
be procured for the town of Dundee i one pPms distant 
source. 

The town of Perth is divided by the river Tay into two drain- 
age districts—the western, or Perth proper, and the eastern, or 
Bridgend. The natural outlet for the sewage is the river. On 
each side a catch-sewer is proposed to be made along the side of 
the river, to receive all the -ewage from the street-drains, and 
discharge it ‘at a remote a.stance below the town, keeping in 
view the probability of pamping it up, and applying it for irri- 
gating the lower part of Moncrieffe Island, situated in the river 
a little below the town. The — and most densely popu- 
lated part of the western district lies low and Hat. The gradients 
of the main{drains will range from 1 in 750 to 1 in 200, at such 
depths as to admit of gradients for the house drains, .of from 1 
in 86 tol in 45, Abundant flushing is obtained for the whole 
of the main drains from mill-lades that intersect the town. 
Deodorising ventilators, reaching to the tops of the houses, are 
to be connected with every drain. As the western district is 
subject to floods, which have thrice during the last twenty 
years risen from 12 in. to 24 in. above the lowest parts of the 
streets, apparatus has been designed to prevent the sewage 
rising up ~ the oe from the drains. This apparatus 
consists in a hollow india-rubber ball, hung by a chain within a 
water-tight chamber, so as to be entirely clear of the flow of the 
sewage inthe gully. When acted upon by a back flow, this ball 


e 
to 


floats into the mouth.of the gully-pipe, and is intended to pre- 
vent the sewage rising to the streets. 
The eastern district affords for the most part facilities for step 
gradients in the drains. 
The water supply for the western district is filtered from the 
train or reservoir, in the upper end of Mon- 


river into a long 
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crieffe Island, and pumped up to a high level. The works were 
constructed many years ago. Of course, in carrying out the 
scheme of the purity of the filter-beds is kept in view. 
There is always a amount of water in the river, and a 
rapid current, leaning rather to the western side. The lowest 
summer discharge is estimated to be twelve hundred times the 
sewage discharge. The catch-sewer in the western district will 
be 5 ft. diameter, of brickwork, and, in consequence of its length, 
capable of containing, if required, the whole sewage of the town 
during the short time the tide lasts at Perth. 

The main drains are some of them egg-shaped, from 3 ft. x 
2 ft. to 4 ft. x2 ft. 8in., and other pipes from 2 ft. in diameter 
downwards. The scheme is at present being carried out. 

Important water and sewerage works have been executed 
recently at Aberdeen, but the information promised me has not 
oneal in time for this address. 


In laying before the society this short notice of what has been 
recently done by hydraulic engineers in Scotland, rather than 
the — review of the yearly progress of science and art, 
which some of our former presidents have so ably given in their 
addresses, I have had to abstain from many tempting subjects 
of interest at the present time. The sudden change in the 
armaments of Europe, from muzzle-loading to breech-loading 
rifles ; the effectiot Major Palliser’s chilled shots upon iron armour- 
plates; the world’s exhibition of industry at Paris; the gradual 
introduction of steel, the material of the future; the meeting of 
the British Assocation at Dundee—are all tempting topics. One 
subject only “7 interest I shall say a few words about: 
the effect of trade unions on the prosperity of this country. It 
appears to me that, in interfering so much with individual 
labour, these unions tend to undo a great deal of what the intro- 
duction of machinery has done to make England great and 
prosperous. Machinery tends to equalise labour, and to brin 
it to one standard; but it is to the highest ible standard. 
Machinery puts the child on the level with the adult. It 
enables any one of sufficient intelligence to attend a machine 
to do as much work, and as good work, as the most skilful man. 
Machinery 5; js @ given quantity of work over the fewest 
possible hands. But what are the unions doing? Their object 
is to bring down labour to the lowest practicable standard, and 
to lower the work of the adult; to prevent a man of industry 
and intelligence ‘from doing more than a fixed low average of 
work; in short, to spread a given quantity of work over the 
greatest number of hands. Trade unions are, therefore, antago- 
nistic to machinery, and the introduction of the latter, instead 
of hand labour, into every department of industry, is one of the 
means of counteracting their bad effects. Ido not, however, 
consider that strikes and unions are interfering with the general 
progress of arts and manufactures, or the civilisation of the 
world at large. On the contrary, their tendency is, perhaps, to 
benefit the general cause of civilisation, by improving the re- 
sources of other countries. In many branches of manufacture 
England hitherto has had a monopoly, which she cannot hope to 
retain always. But now the price of labour in this country, 
combined with the low standard of work allowed by the unions, 
and the uncertainty in the labour market, which prevents manu- 
facturers entering into large contracts with safety, must break 
down some of the monopoly we have enjoyed, especially in the 
iron trade. It is no secret to engineers that a great deal of 
work is at present being done abroad, which some years ago 
would have been done in this country. It is for the working men of 
England seriously to consider whether they are wise to follow a 
course of action which may drive away trade to countries fully 
prepared, by low wages, by a high standard of technical educa- 
tion, by the introduction of railways, and by the development of 
mineral wealth, successfully to compete with us in the markets 
of the world. 

In not attempting what, in my hands, might have been an 
imperfect review of the recent progress of science and art, I 
have, of course, been influenced by the yearly increasing diffi- 
culty of giving a condensed account of science in its many 
branches, and of invention in its meteor-like streams. The 
world is in a state of scientific tension. Discovery after dis- 
covery, invention after invention, nay, whole sciences are rush- 
ing into existence, and springing up in the highly prepared and 
cultivated ground. In these days no man, looking back to the 
science of his boyhood, dare predict the wonders which his 
children may not live to see. It was not so formerly. The 
seeds of many of the most useful modern inventions were sown 
long, long ago, in barren ground, by men thoughful beyond their 
age. The vital and essential principle was there, but required 
the sunshine of advanced civilisation and knowledge, or the 
forcing heat of necessity, to ripen it. The idea of the steam- 
engine was sown at Alexandria 120 years before Christ, but lay 
inert, like the ear of wheat in the mummy's coffin, till it burst 
into full activity 1800 years afterwards. The bricks of Babylon 
were stamped with hieroglyphic characters; but the invention 
of printing only sprang up in the 15th century, after lying 
dormant for 3000 years. Thales of Miletus, 600 years before the 
Christian era, noticed the phenomenon of light springing from 
rubbed amber; but that light was quenched and almost for- 
gotten, till Gilbert, of Colchester, twenty-two centuries after- 
wards, founded the science which he named after “electron,” 
the Greek for the sage’s amber. ‘ 

A man in one age used formerly to sow; another, at some dis- 
tant future age, to reap. 

It isto be noticed, however, that now—and the idea is a 
solemn one to thoughtful men—the interval between seed-time 
and harvest is quickly becoming shorter. \ Many great dis- 
coveries, many useful inventions, are sown, spring up, and 
ripen in a century, nay, in the lifetime of one man. ology 
an photography are sciences but of eae) and Wheatstone 
has lived to see the junction of two hemispheres by an invention 
at whose birth he was present. 

What is to be the end of all this knowledge? If knowledge 
be power, then is man indeed getting po 1. To what is it 
all al What limit of knowledge can a created being 
attain 

We know that there was once a period in the early history of 
man’s Civilisation when they began to build a tower whose top 
might Teach to heaven, we are told that “the Lord came 


* down to see the city and the tower, which the children of men 
the Lord said, Behold, the people is one, and 


“ builded: and 





« have all one language; and this they begin to do: and 
us noe pething wil be restrained from them witch they have 


“imagined to do.” , 
Are we ing another crisis in the history of man’s 


agrees 

Progress ? aS et en sa cea, ae baa, Set 
ll things are working out the wise im, 

' = “Who one darkness called forth light.” 
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On the Connexion between the Shape of Heavy Guns and their 
Durability. By Arruur Rice, Jun., Engineer. 
(Continued from page 487.) 

Tue ae summary statement of the proportions between 
the breech and barrel of the foregoing examples will correctly 
represent their relative durability, if made of the same metal 
and on about the same scale; 


Fig. 8 Parrott gun Breech 1 to barrel, 24 

Il. , 5 Navy gun “ 2 @ 24 

Ill. ,, 6 Columbiad o 2 & 3y 
IV. ,, 1 68-pounder » 8 » 4 
V. 4 9 Blakely gun —~ © « 8 
Vi. ,  & Armstrong gun me Se Tae 14 
VIL 2 1 17 


7 ee ” ’ 

Although American guns head the list, yet it is more from 
accident than design on their parts; for General Gillmore, who 
commanded artillery operations before Charleston, and who is, 
therefore, a thoroughly competent authority, in writing on the 
subject of the uncertain and unequal endurance of the Parrott 
guns, remarks, that it seems to a question of some doubt 
whether it is attributable to “ practical difficulties necessarily 
“ connected with the mode of manufacture in its application to 
“ large guns; to varying or capricious properties in the metal 
‘used; to inherent defects in the form given tothe gun; or the 
“ resultant of some or all of these several and distinct causes,” 
In remarking upon the existing American artillery, and what 
ought to be its capabilities, the same writer adds: “ No rifled 
“ guns of large calibre are yet made and in service possessin 
“ sufficient endurance to stand, with certainty, 800, or even 500, 
“rounds with a service charge of } to 1, of the weight of a 
“ solid elongated projectile suitable to the gun; and the service 
“ demands a gun strong enough to sustain the shock of at least 
“ 1000 charges of powder, in as large quantities as can be burned 
“with useful effect behind the projectile, at any required 
* elevations.” 

When to these remarks is added the restriction of the monitor 
guns from firing more than 20 rounds, it is evident that the 
Americans have very little more insight into the true principles 
of strengthening their guns than we ourselves, and that they 
place no great confidence in their own gigantic ordnance. 

The foregoing examples would be very incomplete without 
some notice of the great success recently achieved by Major 
Palliser’s converted guns. At present they are made by boring 
out the 68-pounders, and inserting a coiled wrought-iron barrel 
with a 9 in. bore, the breech being closed by a screw. Thus 
these guns possess the great radial strength of Sir W. Arm- 
strong’s coils, combined with the longitudinal resistance given by 
the heavy breech of the 68-pounder. Originally they were 
made like Fig. 10, but found to give way at the part shaded; 
the proportions between the breech and barrel were as 1 to 6; 
and there was not sufficient power to resist the longitudinal 
strain. With the object of reducing the diameter of the screw, 
the plan was altered to Fig. 11; and the success of these 
is most remarkable. The proportions between the breech and 
barrel are now as 1 to 44, which is exactly the same as 
by the 68 pounder (Fig. 1) ; and itis very instructive to observe 
how the slight deviation for this proportion in Fig. 10 actually 
neutralised every advantage of the wrought-iron core, and gave 
a gan by - means remarkable "ye , ' 

ne of these converted guns, Fig. 11, passed satisfactorily, 
without bursting, the following Lae 100 rounds were fired alto- 
gether; the first ten with service charge of 161b. powder and 
68 Ib. shot, and adding another shot after each succeeding ten 
rounds; so that the last ten were fired with ten shots, or 680 lb. 
of metal. 

Another 68-pounder, converted into a 7 in. gun by an inner 
supplementary coil, was proved to 800 rounds between the 8th 
October, 1864, and the 16th January, 1865. A small crack 
was discovered at the 750th round, in spite of which 50 rounds 
were fired without the gun bursting. 

Perhaps the most severe trial was borne by a 32-pounder, 
converted on Major Palliser’s plan. The ordinary service 
—— would be 6$ 1b. of powder for shells, and 14 lb. for solid 
shot: 











| | 
| | Weight. | 
2 oS | 
5 2 ee Remarks. 
=| G | Shot. | Shell. | 
| | 
| Ib, | Iba | Ib | 

2/ 16 | 150 32-pounder converted gun. 
| Shells burst in the gun: the 

" S 100 2 scratched the bore, but did 

5| 16 | not interfere with the subse- 
quent loading. 

10; 16 64 Air spaces were left between the 
— and shot for 5” to 25” 
| 10 | 50 Gan borst with 30 1b. powder, 

71 |< to to and 150 lb. cylinder - casin 

30 | 150 cracked, but no explosion t 
place. Wrought-iron barrel 
sound, but bulged. 








These examples suffice to show an endurance of a very high 
order, and it cannot be doubted that the wrought-iron coiled 





barrel is about the strongest system for enduring a severe test: 


but as there are some unex changes that take 
place under the influence of frequent blows, it is still a ques- 
tion whether guns of this material will maintain the same long- 
continued endurance with heavy charges that cast iron possesses 
with lighter charges. No heavy gun has yet been proved that 
cannot be burst by long-continued use, and the common test 
of unusually heavy charges scarcely meets all the requirements 
of warfare, where a long-continued endurance with the ordinary 
service-charge is the real test to which guns are subjected. In- 
deed, the actual rough practical use of artillery is frequently lost 
sight of in modern examples. One contains as many adjust- 
ments as would be required for an equational telescope, and 
another forms a fine specimen of the perfect accuracy of British 
manufactures; but in times of war the machinery of the one 
becomes hopelessly deranged, and a few grains of sand win an 
easy victory over the other. Many of the other attempts are so 
eminently unpractica), or so useless, even if perfectly successful, 
that it is really marvellous why they should ever have been 
tried. 

There seems to be much confusion as to the real nature of the 
forces acting ina gun. It is not # pressure like steam, but a 
sudden violent blow, depending upon the “strength of the 
powder.” The error of considering this force a pressure, and 
not an impact, may be found pervading most writings on the 
subject. The following remarks are from the pen of no mean 
authority, and they indicate this misapprehension very clearly; 

“‘ Cannot we have a system by which a shot shall be impelled 
by the action of the powder-gas on a piston or base of twice, or 
even three times, the diameter of the shot, and presenting, 
therefore, four or nine times its sectional area? Only in this 
way can we hope to obtain low-pressure unburstable guns, which 
shall, nevertheless, fire the very heaviest shot, of the very best 
form for penetration, at the very highest velocities.” 

The same idea lurks in the following remarks by Major Pal- 
liser, although the last sentences contain the gist of the whole 
argument: 

“ There are two ways in which a gun can be burst, viz., by 
the bursting of the barrel, or by the end being blown 
In an ordinary cast-iron gun the whole longitudinal pressure 
acts upon the end of the bore. If the bore be 8 in. diameter, 


&| this pressure will, in round numbers, be distributed upon 50 


square inches. If, however, the gun be bored up to 13in., and 
lined with a barrel 2} in. thick, the longitudinal pressure will 
act upon 50 square inches, as before, but will be transferred to 
a surface of about 130 square inches ; and thus the longitudinal 
strength of the gun becomes more than doubled. In fact, every 
way of regarding the subject shows that the circumferential 
strength should be applied internally, and the longitudinal 
strength should be borne by the outside; and this is precisely 
the reverse of the principle upon which the wrought-iron guns 
of the service are made.” 

This is about the most recent and explicit declaration that has 
been made on the subject of longitudinal strain, and may fairly 
be regarded as the final opinion of the War Office authorities. 
The idea of separating the forces into circumferential (or radial) 
and into longitudinal is very correct in — aud practical, as 
well as the assignment of a special share of duty to each part of 
the gun; but the force of explosion, or, more correctly, the blow 
given by the shot, and exerted on 50 square inches, cannot be 
reduced by spreading it over 130 square inches, unless it be at 
the same time received and absorbed by an additional mass of 
metal. If the cubic contents of the breech remain unchanged, 
no alteration in the form of construction wil! make any less 
longitudinal strain ; but if, instead of some si inches area, a 
few cubic inches of metal were added behind the breech, then 


§40S | the endurance of these guns would be greater, and the coil welds 


would not open. No strength can be added by an imaginary 
transference of the blow from a small surface to a larger area, 
without there be more foundation to receive and absorb it. Were 
the gun closed at both ends, and a charge of powder fired, then, 
perchance, the argument of differential areas might be worth 
something, though it looks rather obscure; but once let the 
shot be discharged, and the question becomes one of impact and 
not of pressure; and to the confusion between these two kinds 
of forces may generally be traced the long, costly series of 
failures which have marked the progress of so many years. 

In conclusion, it is evident that there can be no reason why 
English guns shall not always reliably exhibit the same en- 
durance that was shown by the solitary Parrott gun that bore 
4606 rounds. It is simply a question of correct principles of 
construction, and if it be desired still further to enhance the 
powers of the guns which Major Palliser has begun so well, the 
question of longitudinal strain is that to which attention must 
be given. Great success has already been achieved by return- 
ing to the old 68-pounder, with its weight of breech and barrel 
as 1 to 44; but a still larger development of this principle, even 
to the American proportion of 1 to 24, or perhaps in some Cases 
surpassing this, will produce a gun which cannot be equalled 
upon any other system, still less is it likely to be excelled. 








State Epvcation.—Lord Russell’s resolutions on national 
education, to be moved in the House of Lords on Monday 
next, are the following: “1. That in the opinion of this House 
the education of the working classes in England and Wales 
ought to be extended and improved; every child has a right 
to the blessings of education, and it is the duty of the State 
to guard and maintain that right. In the opinion of this 
House the diffusion of knowledge ought not to be hindered 
by religious differences, nor should the early employment of 
the young in labour be allowed to deprive them of education. 
2. That it is the opinion of this House that Parliament and 
Government should aid in the education of the middle classes 
by providing for the better administration of charitable en- 
dowments. 3. That it is the opinion of this House that the 
Universities of Oxford and Cambridge may be made more 
useful to the nation by the removal of restrictions, and by the 
appointment of a Commission to consider the better distribu- 
tion of their large revenues for purposes of instruction in con- 
nexion with the said Universities. 4. That the appointment 
of a Minister of Education by the Crown, with a seat in the 
Cabinet, would, in the opinion of this House, be conducive to 
the public benefit.” 
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LOCOMOTIVE WITH CLIP-DRUM FOR STEEP GRADIEN®S. 


DESIGNED BY MR. BARNARD FOWLER AND MR. DAVID GREIG, 


Fic. 3. 











MOTT aT . ly 
II 

\ | 

i Ih] ly 

\ | = Y 














(A 





FIG. 2. 








aad 












































TL Sea 





cower 
‘an 





















-ROPE-CARRYING PULLEYS FOR USE ON STEEP GRADIENTS. 


M. AGUDIO, ENGINEER, 














We illustrate, on the present page and page 520, two plans 





that recently patented by Mr. Barnard Fowler and Mr. David 

Greig, of the Steam Plough Works, Leeds, and the other being 

that designed by M. Agudio, an Italian ——. These two | engine or “ traction 

systems are radically different, not only in the 

are carried out, but in their principles. Messrs. Fowler 
‘opose to lay a rope down the incline to be worked, 

ing fixed at the upper end, and to take up the train 
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by hauling on this rope in the manner which we shall describe 
r working railway inclines by means of a rope, the one being | presently, whilst M. Agudio proposes to employ an endless 
running rope, worked by stationary engines, and to employ the 
rope not for hauling up the train directly, but for working an 
carriage” which takes up the train. We 
details by which | propose to describe these two plans in the order in which they 
ave been mentioned. 

In Messrs. Fowler and Greig’s 


tem the rope is, as we 
have said, stationary, and is merely 


id down between the rails, 
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eee 
being secured at the top of the incline, or at the upper end of 
each section of it, if it is worked in two or more lengths. The 
rope employed is a steel rope of the kind used with steam- 
ing tackle; but its strength may of course be varied ac- 
> the work it is required to perform. It is carried on 
suitable cast-iron supports, which may be fixed to the sleepers 
lee ep 5 se ay oa > Fig. 1, 
an ee eee istances apart according to the 
curvature of the line, the “ horn” by which the rope is guided 
back to its place when — by the engine, being always 
of the curve. 


ee’, carry at their ends cranks, //’, from which rods, gg, 9’ g, 

tively extend to arms, / and h’ on the two rocking- £ 
0 o’, situated near the front end of the machine, and it is from 
these rocking-shafts that both the vertical.and horizontal wheels 
of the carriage are worked. 

The manner in which the motion is communicated from the 
endless rope to the wheels is thus as follows: The ascending 
portion, cc, of the endless rope passes round the grooved pulleys, 
AB, and drives—through the pinions, C and D, the aa, E, 
and the friction clutch, F—the shaft, e; and the crank at the 
end of this shaft imparts an oscillating motion to the rocking 


























placed on the inner side Where the line branches 
or is met by sidings, arrangements are provided for coupling the | lever, f, to which it is connected by the rod, g. In the same 
of the branch lines by a shackle | manner the descending portion, c’c’, of the rope imparts 


main-line rope to either of 
or other convenient and appliances are also provided for 
securing the ends of the branch-line ropes when the latter are 
disconnected from the main rope. It is proposed to lay a single 
line on each incline, and in cases where the latter is of considerable 
length, to provide loop lines or passing-places, where the trains can 


through the corresponding parts on the other side of the 
carriage an oscillating motion to the lever, h’. The oscillations 
of the levers, # and h’, are isochronous, but oue is half a stroke 
in advance of the other, the cranks, rr’, on the oan ate 
towhich the levers are connected by the rods, qq’, being at 
ferred from one engine to another, the engines themselves | right angles to each other. This arrangement for communi- 
not ing each other, but remaining on the main central line, | cating the rotary motion of the shafts, ee’, to the carrying 
and hauling their trains over the loop lines by mean of hook- | wheels oe digester! Aww} but M. Agudio 
. at that it . , 


The arrangement of the engine which poo weed and yy 
Sra own 


ants propose to employ for hauling on the 

by the engravings on the previous page, which: a longi- 
tudinal section and plan. The engine consists ofa frame, a, 
carrying a tubular, boiler of the locomotive form ; but instead of 


Besides the two sets of mechanism on either side of the ma- 
chine being driven in pre directions, however, there is another 
— bee rer | special attention, and that is, that the lleys, 


shafts, | arranged to overlap each other, as shown in the plan 


bears against the circumferences of a pair of friction disc, bc, 

The 
discs run on — g, secured as shown in Fig. 6, and, in order 
to ensure efficient lubrication, the box containing them is 
filled with oil through the opening, # It will be noticed that, 
as shown in the vertical section, the pulley is made hollow, and 
the top of the casing is carried up within in it so as to prevent, 
as much as possible, the entrance of dust or dirt into the cham- 
ber containing the anti-friction discs. The same arrangement 
of pulleys is used on all curves, whatever the radius may be, 
the distance between the consecutive pulleys being, however, 
dec: ith the in the radius. M. Agudio’s rule is 
to place the rollers at a distance apart of not more than 2° of the 
arc of the curve. 

The frictional resistance of the pulleys will of contse vary 
according to the weight of the rope 7 oe the weight of 
the pulleys themselves, the distance of the pulleys apart, the 
curvature of the line, and the dimensions of the various spindles 
and anti-friction rollers, &c. In the case of pulleys huving the 
proportions shown in our engravings, however, pl om a 

line at a distance of 12 metres (19 ft. 45 = apart, and 


a rope weighing 2 lb. per yard, M. Agudio estimates 
the of each pulley (measured at the circum: e) 
at 0.03124 Ib. Ona curve of 200 metres (658 ft.) radius, the 


pulleys would, according to M. dio’s rule, be placed atva dis- 
tance apart of 7.98 metres (abont 26ft.), and th etotal resistance 
ys (measured at their cireumference) on a length of 


of the palle 
one kilometre (=.621 mile), is estimated by M. Agudio as 32 


this having a single barrel, as usual, it has two barrels, c, A’ B’, are driven at a different circumferential speed. 

placed side by side, at a short distance apart, so that the wind- | The ascending and descending portions of the endless sone of kilogrammes—70.4 Ib. 

ing drum can work in between them. firebox casing, }, is | course, ran at the same velocity, but the speed imparted to the} We have now described the main features of M. Agudio’s 
and our notice has run to such a length that we are 


















































grooved pulleys 
speed of the corresponding portion of the rope and that of the 
carriage. ‘ Thus the circumferential speed of the pulleys, A’ and 
B’ (around which the descending portion of the rope passes), is 
that due to the sum of the respective speeds of the rope and 
carriage, whilst that of the pulleys, A and B, is that due to the 
difference of these speeds. In the case of the traction carriage 
we are describing the ~~ is intended to be run at a speed three 
times as great as that of the engine, the diameter of the carry- 
ing wheels being one-half that of the grooved Fmt and it 
thus follows that the circumferential velocity of the pulleys, A 
and B, will be double, and that of the pulleys, A’ and B’, four 
times that of the carriage. The speed of the pulleys, A’ and 
B’, being thus twice as great as that of the pulleys, A and B, 
the pinions, C and D, and wheel, E, are all made of one uniform 
size, whilst on the other side of the carriage the wheel, E’, is 
of double the diameter of the pinions C’ and D’ ; and the shafts, 
e and e’, are thus driven at an uniform speed. 

As will be seen from the plan, there are three pairs of hori- 
zontal wheels, u and wv’, the axles of these wheels being carried 
by a pair of movable frames. These two frames are capable of 
sliding on guides fixed to the transverse frame-stays, P, P’, so 
that they can be ap hed to, or withdrawn from, the centre 
line of the engine. The movement of the frames is effected by 
the handle, Q, which works, through the intervention of bevel 
gearing, a pair of right and left handed screws acting on the 
extremities of the pair ot double beams, Rand R’. Each of 
these double beams is coupled to the ends of three springs, z, 
the centres of which are connected to the lower bearings, y y, of 
the axles of the horizontal wheels. The upper bearings of these 
shafts are also carried by the sliding frames, the latter bein 
thus of abox form. ‘This arrangement is similar to that adopte 
on Mr. Fell’s engines, and it has been designed to give a certain 
amount of elasticity, and to allow the horizontal wheels to ad- 
just themselves, to some extent, to the curvature of the road. 

he axles of the horizontal wheels have cranks at their upper 
ends, these cranks being coupled by rods, and the front pair 
being also connected by the rods, ¢é’, to a pair of crossheads, 
ss’, worked by arms on rocking-shafts, 00. The horizontal 
wheels are also connected by intermediate pinions, as shown in 
the plan. 

The brake apparatus consists of a pair of steel jaws, K K’, 
which, when closed, clip the central rail, these jaws being acted 
on by means of screw and bevel gearing worked by the handle, 
H, placed within convenient reach of the man in charge of the 
machine. The friction clutches, F F, also act as brakes to 
some extent, as they enable a retarding force to be exercised 
through the horizontal wheels and carrying wheels. 

We must now describe the arrangements employed by M. 
Agudio to support the endless ro These are shown by Figs. 
3, 4, 5, 6, — 7, on 517; Figs. 3, 4, and 5 being respec- 
tively a transverse section, sectional plan, and side elevation of 


made rather high, and the barrels, c, and the tubes contained in 
them, slope downwards towards their smoke-boxes,d. The 
barrels only have this downward slope, however, when the 
engine is on a level piece of line; when the engine is on the 
incline on which it is intended to work, the barrels become 
nearly or quite horizontal, The chimney, ¢, is branched at its 
lower end so as.to join both the smoke-boxes of both barrels. 

The cylinders are Fp at f; and the connecting-rods are 
coupled to — on . —_—- gy: ~ engine is carried 
on two pairs a , the hind pair being merel in 
wheels, whilst the leading pair are capable of Sein dine om 
the crank-shaft, g, by means of pinion, 0, and spur-wheel, 
p- By driving the leading wheels from the crank-shaft in this 
manner, the engine can be moved on a level where the rope is 
not laid down, or where it is disconnected. The pinion, 0, is 
driven by the crank-shaft, g, through the intervention of a 
clutch, so that itean be thrown out o gear when desired. The 
crank-shaft, g, also carries another pinion, 4, which gears into 
the spur-wheel, ¢, placed on the » &, and connected to it by 
acluteh. The shaft, &, runs in bearings fixed to the frames, a, 
and it carries midway between the frames the winding-drum, &, 
this being one of the well-known “clip” drums first used by 
Messrs.; Fowler on their ploughing-engines, and since applied 
by them for other winding purposes. The rope, m, first passes 
in contact with one of the grooves of the guide pulley, n, on the 
leading axle .of the engine, and is then led rather more than 
half round the clip di and back again to the other groove of 
the guide pulley, which lays the rope again between the rails. 
The working of the engine *will be readily understood without 
further explanation. 

In M, Agudio’s system the rope, which is of steel wire, 
is, a8 we have stated, an endless one, driven by stationary 
engines; and it is employed to work a “ traction carriage,” the 

esion of which is depended upon for hauling the train up 
the incline, In the “traction carriage,” represented by the 
elevation and plan on.page 520, this adhesion is obtained not 
merely by the insistent weight of the carriage itselt upon the 
rails, but by employing a series of horizontal wheels to clip a 
mid-rail, as in Mr. Fell’s Mont Cenis engines. The rope is 
arranged to traverse outside the rails, the ascending portion 
being on one side and the descending portion on the other, and 
both portions are empl to give motion to the “ traction car- 
riage in the manner which we shall now proceed to explain. 
he mechanism of the traction carriage is divided by M. 
Agudio into four parts, namely, the apparatus receiving the 
motion from the travelling rope, the geafing transmitting this 
ion to the wheels, the appliances for obtaining adhesion, and 
brake These four portions we shall describe in 
_ — saving a few words I the car- 
"ry carriage consists of four longi- 
frames, M, N, M’, N’, connected by the buffer-beams 


4. 


HE 


and by the intermediate cross frames, PP’. The two frame- 
plates, NN’, are placed at a short distance apart near the | the supporting pulleys used on straight portions of the line, and 
centre line of the machine, and they serve to support the inner | Figs. 6 and 7 being a vertical section and plan of the arrange- 


ment employed on curves. These pulleys are very ingeniously 
arran the bearings being constructed on Attwood’s plan, so 
as to diminish the friction as much as possible. Referring to 
Figs. 3, 4, and 5, it will be seen that the pulley, a (which may 
be of cast iron or of wrought iron in two pieces), on which the rope 
rests, has its axis carried by four wheels or rollers, b,c, 6’, c’, 
placed in pairs upon two shafts running in bearings, gg’. The 
dises or rollers just mentioned overlap each other, as shown in 
the plan, and the axis of the main pulley is furnished with 
collars, which run between the discs, and prevent lateral 
displacement. ‘The whole of the apparatus is enclosed ina 
cast-iron case divided into three pte mn that inthe middle, 
which is bottomless, containing the main , the upper part 
ot which is exposed, whilst the side chambers enclose the discs 


ends of the various shafts, &c., whilst the other frames, M M, 
are placed outside the ing wheels, and are of the form 
shown in the side elevation. é carrying wheels, of which 
there are two pairs, are 2 ft. 3}in. in diameter, and are placed 
10 ft. 6 in. apart from centre to centre. Their axles have out- 
side bearings, and are ided at their ends with as 
nin the details connected with the horizon- 
tal wheels will be described lemons ’ 

What M. io terms the receiving portion of the mechan- 
ism consists of four grooved pulleys, A, Ba’, B’, each 4 ft. 7 in. 
in diameter, and each carried by an independent shaft, these 
shafts being lettered-aa, 64, aa’, b’b’, respectively. The 
grooved circumference of each pulley is formed by a pair of 
angle irons rivetted one on each side of an iron plate; and the 


f 


boss of each pulley has a pinion formed ) x piece with it. | on which the axis of the main pulley rests. The axes of these 
These pivions are marked ©, D, C’, D’. grooves in the | discs are lubricated from the oil-reservoirs, f, g, the excess of 
rope pulleys are filled for a depth of: about \1gin, with tarred | oil which escapes from ee ee 
hemp tightly hammered in, this forming a bed upon which the | of the chambers and serving to the circumference of 


the dises. The ar nt is such that by loosening the four 
the grooved | small bolts, 4, the upper part of the casing can be lifted off, 
thus leaving the whole of the details clear for inspection or re- 
moval. In the case of the pulleys used on curved portions of 
the line, the arrangement shown in Figs. 6 and 7 is, as we have 
already stated, employed. In this case the pulley, a, is entirely 
above the casing, dd, and consists of a roller fixed upon a ver- 
tical shaft, n, which is guided by a brass tube or socket. The 
lower end of the spindle runs in a bearing, and bears upon a 
screw by means of which the position of the roller can be ad- 
justed vertically, and about the middle of its height the spindle 


The gearing for transmitting the motion of 
pees ee of two spur wheels, E and E’, 
which gear with the pinions already mentioned. The wheels, 
EE’, are connected to their respective shafts, e and e’, by fric- 
tion Sane, F - a the frictional surfaces of these clutches 
being forced together by a constant spring pressure, so that the 
will Sip if ten touch strain ie brought to tear upen then. This 
arrangement is adopted to prevent an undue strain from being 
at any time applied to the endless rope. The friction clutches 
are thrown into or out of gear by the handle, L. The shafts, 





is respectively due to the difference between the | system, 


compelled to make our remarks _ it as brief as possible. 
The main advantages claimed by M. Agudio are, that as the 
rope is run at a much higher speed than the traction —_—? 
itself, the strain upon it is reduced, and it may thus be made 
lighter and be worked with less friction, whilst, as it is not em- 

oyed for hauling the train directly, there is comparatively 
little chance of an accident in the event of the rope breaking, it 
being possible to hold the train by means of the brakes. For 
working the rope M. Agudio proposes to employ water power 
one winding engiue being situated at the top and the other at 
the bottom of each incline. When the upper end of the incline 
is situated at a great elevation, he also proposes to provid 
steam power for working the upper winding machinery, this 
power being available in the event of the supply of water failing. 
Against these advantages may be set the complication of the 
arrangement, and the fact that the whole traffic on a line worked 
on this system is likely to be stopped by an accident to one of the 
winding engines. This last objection could, however, be overcome 
by providing duplicate sets of winding machinery, and on any im- 
portant line this would probably be done. It appears to us, 
also, that the construction of the traction carriage might 
be greatly simplified. The plan of converting the rotary motion 
of the reciprocating motion, and then reconverting this into 
rotary motion again, is very objectionable, and we feel sure that 
complicated system of coupling and connecting rods would be 
found to give trouble in practice. As in the case of Mr. Fell’s 
engines, also, there is every reason to believe that the unequal 
wear of the tyres of the vertical and horizontal wheels will give 
much trouble, and it is, in fact, more than doubtful whether 
the mid-rail system will ever be capable of being worked with 
success. For inclines less steep than, say, 1 in 10 or 1 in 11, 
also M. Agudio could well dispense the mid-rail and gripping 
wheels, and could obtain the necessary adhesion by se 
the traction carriage a portion of the load to be taken up, thus 
increasing the insistent weight of the carriage upon the rails, 
Of course, in this case the number of carrying wheels would 
have to be increased in order to keep the weight resting upon 
each wheel within moderate limits, and it would be desirable to 
provide a system of compensating beams by which the load 
would be equally distributed on all the wheels. _ ; 

M. Agudio exhibited one of his “ traction carriages”—with- 
out the mid-rail gear, however—at the International Exhibition 
of 1862, and the icular machine shown in our engravings 
was exhibited at the late Paris Exhibition. Some experiments 
with the former carriage were conducted at Dusino in Septem- 
ber, 1863, and some very good results obtained; and other trials 
have from time to time been made. Of these trials, however, 
our space will not allow us ‘to speak at present, and we must 
therefore postpone any notice of them to a future occasion, when 
we shall have some further remarks to make on M. Agudio’s 
system of working inclines, as well as on that proposed by Mr. 
Barnard Fowler and Mr. Greig. 


Great GuacieR or New Zeatanp.—The JWestland 
Observer has an account of a visit paid recently by the chief 
officers of the Geological Department to the great glacier on 
the west side of Mount Cook. The foot.of the glacier, which 
is but 13 miles: from the sea,-is 1900 ft. wide. The great 
peculiarity of this glacier ig not only its #mmenso size, but 
the consequent fact of its deseending to so low a level, 640 ft. 
above the sea level, instead of ending, as is usually the case, 
at an altitude of some 3000 or 4000 {t., close to the limit of 
perpetual snow, among Alpine vegetation. Here the green 
bush extends some thousands of feet above the glacier, on 
the steep sides of the range in which the glacier has cut the 
deep narrow gorge. Not a single Alpine plant rewarded the 
research of the party, and the temperature on the glacier was 
scarcely below that on — .. With some ceremony 
the party named it the Vi er, The height of the 
peak of Mount Cook is found to be 12,362 ft. ¥ 

A “Sacrrrice” 1x Booxs—Mk, Scott’s Russell’s great 
work on “ Naval Architecture” was publis at 31/. 10s. to 
subscribers, and 42/. to other cha understand, 
however, that a well-known publishing firm lately bought 
500 copies at 30s. each, and they will be sold at 2/. 108. A 
swindling canvasser lately obtained the work, unbound, from 
a draughtsman at the Thames Irom on the pretence of 
getting it cheaply bound for him. The fellow was — 
and got four months’ hard labour for his rascality. e 








value placed upon the book by the owner was 41. 4s. 
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THE ELECTRICAL ANTI-INCRUSTATOR. 
To rue Eprror oF ENGINEERING. 

Srr,—The efficient way in which the electrical anti-incrus- 
tators perform their work, both of a es incrustation in 
new boilers and of the removal of it from old ones, is a fact 
upon which it is not necessary to insist. But hitherto I have 
not found any theory of this apparatus which has appeared 
to me to be sufficiently satisfactory. The most reasonable 
one I have heard is that of decomposition* underneath the 
incrustation ; but this theory is untenable in the majority of 
cases, from the fact that, the quantity of electricity developed 
being very little and the decomposing surface very large, 
the current in each point may be regarded as infinitely small. 

T have, therefore, been led to seek for another explanation, 
and have found one, which I offer, with all modesty, to the 
consideration of electricians. 

The anti-incrustator consists of an arrangement of metallic 
points fixed in a boiler, in such a position that it collects the 
electricity carried by the outgoing steam. In a word, the 
application of this apparatus converts a boiler effectually into 
an hydro-electrical machine. In Mr. Baker’s form, a star of 
metallic points is supported in an insulating collar, and con- 
nected electrically with the plates of the boiler by means of 
a copper wire. When the steam is passing by the star, the 
latter becomes electrified, and communicates its electricity, 
through the copper wire, to the boiler. It is probable that 
the water is charged, at the same time, with a similar amount 
of the opposite kind of electricity. 

Now there are two different things to be accounted for: 
1st, that if the boiler is new, it receives no incrustation ; and, 
2nd, that if it is an old one, and even thickly incrustated, the 
incrustation breaks up and falls to the bottom. 

The first may be accounted for in two ways. According to 
Jiirgensen’s experiments,} particles of solid matter suspended 
in badly conducting fluids, which are under the influence of 
an electric current, move bodily from one pole in the direction 
of the other. Supposing now a current to be established be- 
tween the metal of the boiler and the water, through the 
steam, which, in its formation, may carry off sufficient of one 
kind of electricity to leave the water charged with the other 
kind, the suspended particles might have a tendency to go 
from all sides of the boiler towards the centre. The other 
explanation is, that the suspended particles, the instant they 
touch the sides of the boiler, become charged with the same 
kind of electricity, and are therefore repelled from it. 

The second phenomenon, that of the breaking up of an old 
incrustation, is more complicated. When the inner surface 
of an ordinary boiler is covered with a thick deposit which is 
heat-insulating, the interior of the latter becomes the virtual 
boiling surface, whilst the boiler-plates become superheated 
and very quickly burn away. As soon, however, as the elec- 
trical anti-incrustator comes into play, the water and the 
metal parts take eppocite electricities, which are able to 
attain a comparative , high tension, because the incrustation 
acts as a dielectric. It would seem that, under these circum- 
stances, a phenomenon of repulsion,t which is familiar to 
every student of static electricity, steps in. The phenomenon 
in question is that of the emission of water from a bucket 
through a capillary tube, or out of a sponge, as soon as it is 
brought into connexion with the prime conductor of an elec- 
trical machine. 

When the water in the boiler is electrified, it is able to 
percolate through the pores of the incrustation, just as it 
does through a capillary tube in running out of the bucket, 
which it was unable to do when in an unelectrified condition. 
Forcing their way through the deposit, the water particles, 
attracted, perhaps, in the same direction by their opposite 
electrical state, approach the superheated surface of the 
boiler, where they are converted suddenly into steam, and, in 
expanding, burst up the incrustation. According to this 
view, electricity plays but an indirect réle in the affair—that 
of facilitating only the percolation of the water through the 
incrustation, on the under side of which it explodes in its for- 
mation into steam. In the prevention of further incrusta- 
tion, however, it is probable that electricity comes more 
directly into action, in causing, as I said before, the solid 
particles to be repelled from the boiler surface by similar elec- 
trification, as soon as they make contact with it, or by the law 
which causes a definite motion to be imparted to icles of 
solid matter suspended in a badly conducting fluid through 
which a current of electricity is passing. 


London, October 28, 1867. Rosert SaBINE. 








THe River Amazon.—The British Consul at Para, in an 
official report, and referring to the recent opening of the 
Amazon to the shipping of all nations, observes that it must be 
some time before foreign capital can compete with the subsi- 
dised Brazilian company who own the eight steamers now on 
the Amazon. The contract was made in 1852 for twenty-five 

ears, at an annual subsidy of about 80,000/., and the amount 

s since been increased. The company, in 1866,. carried 
10,249 passengers, receiving 12,0007. for passage money, and 
33,0007. for freights. The total value of produce cape 
from the Amazon in 1866 amounted to 799,983/. e im- 

rts to Para amounted to 510,429/. sterling. The trade with 

livia by the Madeira river has much increased, and will 
make considerable further progress whenever steam naviga- 
tion is re-established. The with Venezuela by the river 
Negro has but little increased, as no steam communication 
has as yet been re-established. The Amazon river is navigable 
as far as the frontier port, of Tabati for vessels of the 
largest size, but the different tributaries, though of great 
breadth, are crossed by waterfalls or hidden banks, i 
them impassable by vessels drawing much water. The two 
provinces of Para and Amazonas have together a population 
of about 300,000 souls, without including the wild Indians 
who infest the dense ts, and many of whose tribes are 
almost unknown. 


* ENGINEERING, Vol. iii., p. 24. 
t See the “ Archiy fir Anatomie,” &c., 1860, p. 673. 
¢ Lardner’s “ Handbook of Electricity,” page 71. 








THE GLASGOW LOCOMOTIVE WORKS. 
(Continued from page 475.) 

Tue foundations for the machine tools are built up 
in solid masonry from a considerable depth below the 
floor of the shop, the straight rows in which the ma- 
chines stand allowing this to be effected by raising 
plain straight walls in the foundations parallel with 
the outer main walls of the buildings. Each wall is 
covered at the top with heavy cast-iron plates, bolted 
down firmly through the entire depth of the wall. The 
machines are placed upon these cast-iron plates, re- 
quiring no further attachment, and are therefore re- 
movable at will, whenever the necessity for repairs or 
an alteration in any of the internal arrangements should 
make this desirable. Many of the drilling-machines 
are fixed to horizontal beds attached to the columns of 
the building. Each of these machines is simply the 
jib of a radial drilling-machine, with one or two drilling- 
heads fitted to it and fixed toa pair of columns instead 
of being supported ona pillar. A very firm support 
is thus formed, and it allows the two drills to be 
placed at any required distance from each other, so as 
to bore two holes at the same time. ‘The drills are, 
however, independent of each other in working. The 
machines for boring the hosses of wheels have a very 
ingenious arrangement for withdrawing the boring-bar 
when the hole is completed. The nut which incloses 
the feed-screw at the top of the boring-spindle is made 
in two halves, and can be opened and closed by the 
attendant by means of a hand-lever. The spindle is 
overbalanced by a counterweight, which draws the 
bar up very quickly the moment the nut looses its grip 
upon the thread of the feed-screw, and the feed motion 
is ready for self-action whenever the attendant brings 
the two halves of the nut toaclose. The boring of 
the wheels is the first operation in the turning-shop, 
as the system of finishing wheels and axles upon their 
own bearings is carried through in all operations. The 
wheels are turned upon steel mandrils, which take the 
place of the axles until the latter are combined with 
their respective sets of wheels, and the final turning 
of the tyres is effected by running them upon their 
own axle, and in bearings fitted between the face- 
plates of the double-wheel lathe. It is only due 
to Mr. Dubs to state that the beautiful double- 
wheel lathe which we noticed in our recent de- 
scription of the Hyde Park Locomotive Works, and 
which we erroneously ascribed to Messrs. Neilson 
Brothers, instead of the firm of Neilson and Co., was 
made from his designs at the time he was connected 
with the last-named firm. The double-wheel lathe at 
the Glasgow Locomotive Works is of the Whitworth 
Company’s make ;‘ the two face-plates are each driven 
by independent driving gear, and in working together 
they are not i by a driving-shaft, as usual in 
double-wheel lathes. Mr. Dubs finds that there.is no 
sensible torsion upon the axle in this case, as the two 
face-plates are very correctly speeded, and each has 
sufficient power to overcome its share of the. work 
without any considerable fluctuations in the speed. 
A very fine and costly machine is in use for ‘“‘ quarter- 
ing” or boring the crank-pin holes in locomotive driving 
wheels. This machine has been designed by Mr. 
Dubs, and made at his own works with the greatest 
care and precision. It consists of two headstocks 
ax 63 opposite each other on a solid bed, each of the 

eads carrying one boring spindle upon its inclined 
side. The axles are in this machine held between 
centres, and not upon their own bearings; but the 
strain upon the centres is relieved by supports, which 
can be adjusted from the bed so as to hold the tyres 


aud remove the action of their weight from the centres. | labo 


Mr. Dubs, on a previous occasion, constructed a 
simpler machine for boring the crank-pin holes from 
the inside, but that machine was not as complete as 
the one now in his works. The planing-machines 
work with Mr. Whitworth’s reversing tool, and their 
tables are provided with some very convenient chucks 
for holding numerous pieces of work which are simul- 
taneously operated upon. The lathes for turning rail- 
way axles, which have been first specially made for 
Mr. Dubs by the Whitworth Company, have since 
come into great favour, and the Whitworth Company 
have exhibited one at the Paris Exhibition. 

A great number of small ing-machines is used 
for shaping nuts and b s, most of the latter 
being cut to a hexagonal shape from round forgings, 
as we before stated, A very striking innovation is t 
attention and care bestowed upon the precision of 
moulders’ work in the foundry. The moulding-boxes 
for the locomotive cylinders are all planed and squared 
at their joints in the position corresponding to the 
central axis of the eylinder, a pair of holes or bearings 
are bored out so as to form a nice fit for an iron 








spindle in the centre of the pattern. The pattern 
itself is built up upon that iron spindle, and runs upon 
the latter in the lathe, so as to make the axis of the 
spindle the proper centre line for the cylinder itself. 

The system of general management is very remark- 
able, and worthy of imitation. The drawing-office is 
looked upon and strictly maintained as the place where 
every detail has to be worked out, and no afterthoughts 
or alterations are allowed to be carried out in any of 
the working departments. The details are not only 
drawn out each complete by itself, but drawings upon 
small sheets of paper, say 12 in. x15 in. in size, are 
made of every single piece required, and these small 
sheets are more conveniently used in the shops, each 
by the parties immediately requiring it, than is the 
case with large drawings which contain a great num- 
ber of details dnstendl together. This necessitates 
the making of a greater number of tracings than is 
usual in similar establishments, and Mr. Dubs has been 
extremely successful in procuring suitable “ hands” 
for doing this class of work. There is a special draw- 
ing-oflice in the Glasgow Locomotive Works, apart 
from the rest of the offices, and this is occupied b 
three women selected from a factory where they ha 
obtained some practice in drawing patterns for cloth- 
printing. Mr. Dubs states that they have been extremely 
quick in acquiring the necessary skill for correct trac- 
ing, that they work with superior accuracy and in- 
dustry as compared with the well-known class of 
apprentices and other individuals comprised under 
the technical denomination of ‘“ youngsters,” and 
last, but not least, that they have no ambition to 
make designs of their own, but keep to copying 
all the more faithfully and conscientiously the more 
skill they acquire. We need hardly state that these 
tracings are done at a very economical rate, and that 
they save a vast deal of time and trouble to the more 
valuable and higher paid draughtsmen in the office. 
Mr. Dubs has sagaciously taken the precaution of 
dividing the drawing-oflice for his female evployés 
into small compartments by thin partition walls reach- 
ing up to the ceiling, so that the girls cannot see each 
other, and, as far as we can judge, have less induce- 
ment to carry on conversation to any excessive de- 
gree. We lay some value upon this very successful 
attempt to employ women for making tracings, since 
it shows a mode of overcoming the universally known 
difficulty of copying enginering drawings at a cheap 
rate and in a suitable style.® The facility for super- 
vision and order effected by the’ arrangement of a 
central store, through which all the work must pass, is 
similar to that we have noticed in our ‘description of 
Messrs. Neilson and Co.’s works; but Mr. Dubs has 
gone a step further in his own’ works, by laying out 
graphical registers or tables of the whole movement 
of work as it goes on in the different branches of his 
establishment. These tables are laid out in advance, 
and they show within certain limits at what precise 
date such special article is expected to pass, say, from 
the forge to the turning-shop, or from the boiler-shed 
to the erecting-shed. ‘The daté of delivery of each 
engine is thereby marked and shown on these diagrams 
for many months in advance, andthe state of affairs 
is checked and controlled from this general plan being 
compared with the partial or -. _— in the hands 
of the different foremen. e believe there is not 
much art in making some plan of that kind on paper, 
but we consider it the height of skill and management 
of a works that such a plan laid out at the beginning 
of the current year should not be out of date with the 
actual state of affairs in the shop at this present da 
by more than a few days’ work of accidentally delayed 
ur. 








CoycretE Buriprnes.—An operative bricklayer, who has 
“reported” upon what he saw during an excursion to Paris, 
refers to the concrete houses (they are not many) being built 
there.- In some cases the walls are built by first running up 
parallel rows of deal boarding at a distance apart answering 
to the intended thickness of the wall, and of a height of 5 ft. 
or 6ft. The concrete is then shovelled in between these 
boards and allowed to set, after which the boarding is carried 
up higher, and more concrete added, until the whole'of the 
walls is complete. The door-frames and window-frames are 
fixed in their proper places as the work proceeds, Such walls 
em have a very rough appearance, and some of them 
in the *s model concrete-built dwellings are — 
coated with plaster of paris 1} in. thick, smoothed an 
coursed to imitate stone. In some other cases, concrete 
blocks are made in wooden moulds, greased within, and these 
blocks are employed as stone. The writer adds the remark 
that “the French builders do not approve the concrete system 
of building.” 

Tnisu Steam Surp-puripinc.—A new paddle steamship 
was launched last week from the yard of Messrs. Walpole, 
Webb, and Bewley, Du She was built for the City of 
Dublin Steam-Packet Company,’ and is the first of the c 
constructed at Dublin. She has been named the Mullingar, 
and is a very creditable specimen of Irish work. 
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THE NICARAGUA INTER-OCEANIC RAILWAY. 


MR. JOHN COLLINSON, ENGINEER. 





































86 5 
7 
HONDURAS H 
7 
/ ZB 
ys 7 = 
fp S 
— SN 
= Wan’ Se S 
——~— U q 
MM eay, moa 
a, fi 















CRANAD 





‘ 
| 


Ty \ 


Nil 
Swit yw 
Sale 


\y 
ree 



























My 
Wann S.JOSE e 




















PACIFIC OCEAN LAKE 





Tue state of constant panic and financial depression to 

which the countries of Europe, and occasionally America, 
have been subject during the last two years, though retard- 
ing the fulfilment of many of the smaller enterprises, has not 
prevented the successful introduction and prosecution of some 
of those whose proportions are almost gigantic, and whose 
interests are not merely local, but in ional. 
_ On the American side of the Atlantic the great efforts of 
its people have been directed of recent years towards improv- 
ing the means of communication between the eastern and 
western provinces of their immense empire. 

To effect this the option of two modes exists, either to con- 
struct railways directh Lge the northern part of the Con- 
tinent, necessitating, from their great length, much time and 
outlay before completion, or to take advantage of one of the 
narrowings of the continent in Central America for an inter- 
oceanic communication, and from thence connect with the 


eastern and western ports of the United States by means of 
fast lines of steamers. 
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With respect to'the former plan,’ such liberal enco - 
ment has been granted by the Goverment of the Lr ger c, 
that one of the projected routes is advancing with what 
oo to us almost incredible rapidity, the track being laid, 
often at the rate of two miles per day; while several other 
schemes, with the same objects in view, are being pushed on 
with the characteristic energy of the American nation. 

But while these northern routes are receiving the impetus 
of Government encouragement, the Isthmian sc are not 
neglected. Government expeditions have been repeated 
despatched to test the feasibility of some of those whic 
have been from time to time advocated, but none as yet have 
been reported on as answering the expectations raised by 
their promoters. 

Two routes alone are worked across Central America, one 
the Panama Railroad, which, in spite of its many drawbacks, 
has attained unprecedented success; and the other, a transit 
across Nicaragua, worked: by steamers up the river San 
Juan and across Lake Nicaragua, and thence to the Pacific 
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by stage coaches. This transit, although necessitating many 
changes, both for ers and freight, has for many years, 
on account of the superior healthiness of the climate and 
the shortening of the distance it effects between New York 
and San Francisco, fairly divided the traffic with the Panama 
railroad, and would still do so, were it not that its eastern 
port at Greytown has so steadily and completely silted up, 
that no vessels even of the smallest tonnage can now enter 
it, nor are there any reasonable prospects of it ever being 
opened out again. ‘ 

But while this once favourite Nicaraguan Transit has been 
dying a lingering death dictated by inexorable nature, another 
projected route across the same country, independent of the 


once rightly called harbour of Greytown, has been steadily 
rogressing in public favour and estimation, as its inde- 
fatigable originator and his associates have year by year 
developed their scheme, and have at last, by patient and 
laborious investigatious, furnished such practical 
as must convert even the most 
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* American cars, which, in their turn, could accommodate over 


522 


ENGINEERING: 





(Ded, .6,:1865. 








The project to which we allude is the Ni ua Railway, 
originated by Captain Bedford Pim, and of which Mr. John 
Collinson is the engineer. As we introduced the subject to our 
readers in iaate of last year, we shall not now dilate on 
points then touched on, but briefly communicate the aspect 
which the affairs of this great enterprise have assumed since 
then. 

In January of this year, when Captain Pim and Mr. Col- 
linson laid their project before the New York capitalists, 
though much of the proposed line had been carefully ex- 
amined, it was yet urged that the survey should be completed 
before committing deenatbves finally to the scheme. This 
Mr. Collinson undertook to carry out; and at the meeting of 
the Royal Geographical Society, on Monday, November 25th, 
he gave an instructive and interesting account of the success- 
ful accomplishment of his labours. 

Before, however, entering upon a summary of the results 
disclosed by this survey, we a state that they have proved 
so satisfactory that a company has been organised by certain 
influential New York capitalists, who have been for many 
years engaged in perfecting a system of inter-oceanic transit, 
in conjunction with the concessionnaire, Captain Bedford 
Pim, with a view to carry out the undertaking; and it is 
confidently anticipated that early in the ensuing year they 
will be in a position to commence the necessary works under 
the direction of Mr. Collinson. 

In deseribiug the proposed route, we must refer out readers 
to the plan and section we give on the previous page. It will 
there be seen that, on the Pacific, San Juan del Sur has been 
selected for the terminal port. This natural harbour has been 
used for many years by the ola Transit Company, and found to 
meet all their requirements. It lies north of the equatorial 
calms, so harassing to sailing ships approaching the Bay of 
Panama, and is, therefore, well fitted to receive the trade 
which cannot afford to incur the delays attending the present 
route. It presents a large area, with soundings of from 18 
to 40 ft. at low water, well sheltered from the 8.W. winds, 
which are the worst on the Pacific coast. The extreme rise 
and fall of tide range over 7.1 ft. 

From this port to the lake two routes have been carefully 
surveyed, one by Colonel O. W. Childs, over a summit level of 
174.60 ft., and another by Mr. Bailey, C.E., over one of 
616 ft. above the Pacific Ocean; each is perfectly practicable 
for the construction of an economical railway. 

Across the lake to the mouth of the Tule river, a distance 
of 544 miles, steamers are to be used of the following dimen- 
sions: extreme length, 200ft.; depth, 10ft.; beam, 33 ft.; 
and draught, 3 ft. These steamers will have a saloon run- 
ning along the centre of the deck, on each side of which a 
line of rails will be laid, capable of receiving, together, six 


850 passengers, who would thus be enabled, if so disposed, to 
travel from ocean to ocean without quitting their seats. 

The tract of country lying between the mouth of the Tule 
river and the Caribean Sea, a distance by railway of 1014 
miles, was, up to the last few years, an untraversed wilder- 
ness, uninhabited, and covered everywhere by thick forest 
and jungle. It is on this section that the efforts of Mr. 
Collinson have been especially directed to complete the miss- 
ing link by discovering across it a practicable route, the diffi- 
culty in obtaining which may be imagined from the fact that 
the vegetation is so dense as to preclude the possibility of 
taking observations for more than a few feet on either side of 
the isbosionsty cut trail. 

Following up the valley of the Tule, however, with a 
gradient first on 1 in 590 and then 1 in 150, the foot of 
the range of hills separating the watersheds of the lake and 
Atlantic has been reached, and thence the summit level as- 
cended and crossed with a gradient of 1 in 135, at a distance 
of 314 miles from, and at a height of 619.86 above, the lake. 

Inclining downwards at 1 in 80, the headwaters of the 

ma river (emptying into the Caribean Sea, eleven miles 
south of the terminal port) were then reached, and from there 
the line was completed by easy gradients and long stretches 
of level down the valley of the Rama. 

In ascending and descending the hills many curves are 
used, but none sharper than 600 ft. 

The selected Atlantic terminal port, Pim’s Bay, is a well 

sheltered harbour, into which the “ northers,” those scourges 
of the gulf, can find no entrance. It has been carefully sur- 
veyed by Captain Owen, in 1836, Captain Barnett, in’ 1840, 
Captain Bedford Pim, in 1858, and finally by Captain Preston 
West, in 1865. Opening to the south, it les to the leeward 
of Monkey Point and two small islands, and over an area of 
5000 acres, gives sounding of from 18 ft. to 24 ft. The rise 
and fall of tide is about 2 ft. 
_ Throughout the whole of the country good building stone, 
in the form of trappean, granite, and sandstone roeks, may 
be obtained, whenever requisite, without hauling more than 
a few hundred yards. Between the lake and Pacific, lime- 
stone of good quality and quantity has likewise been found, 
Timber for sleepers and bridges is over-abundant, and lignum 
vitw, so serviceable for the former in the case of the Panama 
Railroad, can be obtained on the line without any expense of 
carriage. 

One important question, that of labour, remains. Some 
few years ago it was plentiful and cheap, both in Nicaragua 
and on the Mosquito coast, but for many reasons, some of 
which alone we can briefly indicate, this favourable state of 
affairs has ceased to exist. Formerly a ¢ number of 
Caribs, who are excellent workmen, annually came to Grey- 
town for employment ; but a visitation of cholera, from which 
the country is only now recovering, has almost completely 
frightened them from making their customary appearance. 
The recently developed Chontales mines have likewise been a 
severe drain on the labouring resources of the country, and 
the gradual, though sure, extinction of the various Indian 
tribes, once so numerous, has completed the falling off. 

But —— the local sources are thus drying up, those from 
which the Panama Railroad drew her best po most efficient 
supplies are full to overflowing. The condition of the negro, 


who alone of mankind is fitted for hard work under a 
tropical sun, is giving rise, at this very time, to the gravest 





considerations both in the United States and in the island of 
Jamaica. They are able and at last willing to work, but.in 
neither place is there a sufficiency of it for them, and, should 
no outlet arise, they must starve or remain dependent on the 
people’s bounty. , 

e may therefore rest assured when the time arrives, with 
a carefully arranged system of importation, the negroes. will 
be only too glad to avail themselves of a chance of exchange- 
ing their present condition for the certainty of work and 
plenty, in a congenial climate, on the Nicaragua Railway. 








Borter Exptostons.—Upwards of three thousand boilers 
are now under the inspection of the engineers of the Man- 
chester Boiler Association and of the Midland Boiler Associa- 
tion, and the Boiler Assurance Association of Manchester 
also inspects a very large number. The frequency of boiler 
explosions has much decreased this year as compared with 
former years; but it is an important question whether some 
general system of inspection should not be enforced by law, 
all over the kingdom, for it is almost invariably the fact that 
the boilers which ‘explode are not under proper inspection. 
At the inquest on William Barker, one of the four men who 
were killed in the boiler explosion which occurred on the 14th 
ult., in the chemical works of Messrs. Illingworth, Bradford, 
the jury returned the following verdict :—“ That the jury 
find that the said William Barker was killed by an explosion 
of a steam boiler at the chemical works of Messrs. Illing- 
worth, at Lister-hills, Bradford, and that there was gross 
recklessness and negligence in purchasing a worn-out, 
seeond-hand boiler, and not using sufficient means to ascer- 
tain its strength after having it repaired; and that the jury 
earnestly request that the coroner will draw the attention of 
Her Majesty’s Secretary of State to the evidence and circum- 
stances of this distressing explosion, being strongly of opinion 
that, from the frequency of such accidents, some measures 
should be adopted by Her Majesty’s Government for having 
an inspection of boilers by a competent engineer or other 
person, in the same way as is done in respect of factories 
generally.” Some boiler-makers who were on the jury and in 
the court seemed to be rather amazed at the exposition by 
the coroner (Mr. Dyson) of the law as to the responsibility 
of a boiler-maker undertaking the {repair of a steam boiler. 
He said that a man who undertook to repair a boiler was 
bound, morally and legally, to ascertain w ether there was 
any defect in that boiler beyond any to which his attention 
might be called, with a view to its repair, and, if he found 
any defect, to point it out to the owner; if, on finding any 
defect, he passed it over and omitted to call the attention of 
the owner of the boiler to it, he would be both morally and 
legally responsible. The boiler-makers of the district, it 
“P ared, had previously held the notion that their respon- 
sibility ceased when they had repaired any defect to which 
the owner of a steam boiler had called their attention with a 
view to its repair, and that it was no business of theirs to 
look for or to care about other defects. 

Tue British Army.—We keep up in India, at a cost of 
17 millions a year, an army of 250,000 men, supposed, 
from the cireumstances of the country, to be permanently 
ready for active service. We keep up in the rest of the 
British Empire, at a cost of 15,000,0002., an army of 120,000 
men, also supposed, when necessity arises, to be available for 
duty. The cost of the departments in both countries—of 
ordnance, transport, commissariat, and so on—amounts to 
millions, which are supposed to be expended with a view to 
secure readiness for war. And, finally, we spend 10 millions 
on a fleet, capable, as we all congratulate ourselves, of going 
anywhere and doing anything. In short, we spend altogether 
42 millions, twice the French expenditure, upon inferior 
armaments; and then, when a mere section, a single legion, 
as it were, of that force is required for active service, we have 
at once to spend millions more, in a frantic hurry, and under 
circumstances which compel us to raise the price of the thi 
we want in half the markets of the world.’ Surely there is 
here some grievous waste, some evidence of defective organi- 
sation ? Mobility is the first characteristic of efficient armies, 
and somehow the British army never is mobile. ‘We  con- 
struct at infinite cost a delicate and, as experience shows, a 
very — engine, and then somehow have to pay almost 
its value for fuel and grease to get it in motion. ere is 
transport, for example. We are always paying for transport 
at arate which makes foreign shipowners pale with envy, 
and upsets the calculations of the best financiers, yet the 
transport of troops ought surely to be one of the duties of a 
navy, one of the fighting agencies supposed to be provided 
out of the 210,000,000/., half the cost of the railway system, 
which we spend on armaments evéry five years. Is it —_ 
whenever we want to move, to be compelled to buy animals 
in a hurry, or might not each regiment, with a little manage- 
ment, be kept permanently in a position to be useful? It is 
just the same with the volunteers at home. We have a fine 
citizen army of 160,000 men, an army which, if it were one, 
would be ample defence against any invasion, but which 
could not move 100 miles or keep itself alive for three days 
for want of the necessary departments. Would not the 
money granted, if thriftily spent, provide these needful 
adjuncts to our force? We will not say that it would, because 
we ‘know quite well that the department will immediately 
show that we have forgotten the cost of pack-saddles or mule 
girths, or extra socks, or something of that kind; but the 
total expenditure contrasted with the total result does, we 
humbly submit to the cabinet, suggest either inefficiency or 
waste somewhere.—Spectator. 

Exurprtion oF Inpran Cotron at Broacn.—We desire 
to direct the attention uf our readers, especially of the makers 
of implements and machinery who may intend to become 
exhibitors, to a letter which appears in our pages, announci 
the postponement of the Cotton Exhibition at Broach unti 
the end of next year.—Cotton Supply Reporter. [Broach is 
easily accessible from Bombay, being on the Bombay, Baroda, 
and Central India Railway, and distant a journey of only 
seven or eight hours from Bombay. It is on the river Ner- 
budda also, and all heavy machinery can be sent there very 
cheaply by native coasting craft. | 





THE INSTITUTION OF CIVIL ENGINEERS. 

Ar the fourth ordinary general meeting, session 1867-68, 
held on Tuesday, the 3rd inst., Mr. John Fowler, president, 
in the chair, the first ballot for the session was taken, when 
eighteen Members and twenty-three Associates were duly 
elected, including as Members: John Hallen Abbott, dis- 
trict engineer, G. I. P. Railway, Munmar, Bombay Presi- 
dency ; Edmund Cooper, district engineer under the Metro- 
politan Board of Works ; George Gordon, resident engineer on 
the Madras Irrigation Company’s works, Bellary, E. L ; 
Francis Hawkes, resident engineer, G.I. P. Railway, Bombay; 
Samuel Waite Johnson, locomotive superintendent, G.E. Rail- 
way, Stratford; David Logan, late chief engineer, Great 
Southern Railway of India ; William Low, Wrexham; John 
Stevenson Macintyre, resident engineer, G. E. Railway, 
Metropolitan and Suburban Extensions; John Mackinlay, 
chief engineer and inspector of machinery to H.M. Dockyard, 
Bombay, and surveyor to the Port of Bombay; alter 
McClelland, Bombay; William Menelaus, chief engineer and 
manager of the Dowlais Ironworks, Glamorganshire; John 
Preston, district engineer, G. I. P. Railway, Bombay ; Thomas 
David Roberts, resident engineer, Brecon and Merthyr Rail- 
way, Brecon; Anthony Sherwood, district engineer, G. I. P. 
Railway, Sholapore, ki. I.; John Frederick Spencer, chief 
engineer to the North-Eastern Marine Engineering 
Company, Sunderland; William Henry Wheeler, en- 
ineer to the Borough of Boston, and to the Boston 
Recieie Commissioners; John Sheldon Wilkinson, Man- 
chester; and George Hustwait Wright, district engineer, 
G. I. P. Railway, Jubbulpore, E.I. And as Associates: 
Frederick Edwards Archer, Public Works De ent, Cai- 
cutta; Benjamin Baker, Westminster; Lieut. Gordon Bigsby, 
R.E., executive engineer, Department of Public Works, Ben- 
al; Herbert Bland Browning, assistant engineer, Scinde 
Baiiway, Umballah ; Thomas Long Colley, Plymouth ; Charles 
Davis, assistant engineer, G. I, P. Railway, Bombay; Her- 
bert Louis Augustus Davis, assistant engineer, G. I. P. Rail- 
way, Hooshungabad, E. I.; William Henry Delano, Cheap- 
side; Thomas Eastman, resident engineer, Santiago and 
Valparaiso Railway, Chile; John Marshall Easton, district 
manager for the construction of works, Jubbulpore line, 
E. Railway, Allahabad; John Hyde Edwards, assistant 
Engineer, G. I. P. Railway, Bombay; Captain Charles 
Wilson Faber, director, G. N. Railway; Charles Gandon, 
resident engineer and manager of the gas works, Smyrna ; 
John Howard, Westminster ; Thomas Manson Rymer Jones, 
assistant-engineer, Madras Railway ; James Livesey, West- 
minster ; William Luke, assistant-engineer, Delhi Railway ; 
Thomas Edward O’Brien, assistant-engineer, G. I. P. Rail- 
way, Nassick, Bombay ; Edward Charles Patterson, West- 
minster; William Smallpiece, Westminster; William Tijou, 
Great George-street; Henry Eltze Victor, district engineer, 

es Mel Ep way, Nursingpoor, E. I.; and James Birdsall 
Walton, Westminster. 


THE INSTITUTION OF CIVIL ENGINEERS. 
Ar the ordinary general meeting, on y evening last, 
Mr. John Fowler, he Presidenffiin the chair, a report was 
brought up from the council, stating, that, under the pro- 
visions of Section IV. of the Bye-Laws, the following candi- 
dates had that day been admitted as Students of the Institu- 








tion: 

Name of Candidate. Recommended by 
William Berrell ee + James Simpson, jun. 
Jabez Church, jun. eee «-- Jabez Church, sen. 
Edward Crompton wes « John Fowler. 
Frederick Harry Mort ... «. James G. Fraser. 
Thomas Reynolds ove +. John Fowler. 
William Tweedie eee .. John Hawkshaw. 
Antonio Augusto Vieira ... +. Henry Law. 








YOUNG’S PARAFFINE WORKS. 
To THE Eprror or ENGINEERING. 

Srr,—In your account of Young’s Paraffine Works, in 
stating that the refining apparatus was made by J. Norman 
and Co., you have fallen intoa slight error, which you will 
— permit me to correct. While the works were in Mr. 

roung’s hands, all the designs were prepared by me, and the 
machinery made in parts by a great many engineers in Glas- 
gow and elsewhere, and put together by Mr. Young’s work- 
men, under my sole superintendence. A few such parts were 
made by Messrs. J. Norman and Co. 

This plan was always adopted, as in erecting such works it 
was no part of the design to let the various engineers under- 
stand the nature of the machinery they were making. 

I am, your obedient Servant, 
ALEXANDER Kirk. 

Cranston-hill Foundry, Glasgow, Dec. 3, 1867. 


New Sovrn Wares Rartway.—Mr. John Whitton, en- 
gineer-in-chief to the Government of New South Wales, has 
recently arrived in England on a short visit, after eleven 
years of professional labour in Australia. Under his manage- 
ment the railway system has been introduced and success- 
fully developed amid constant commercial and engineering 
difficulties. We recently published drawings of some of the 
new rolling-stock just completed for a portion of the New 
South Wales Railways, and in the accompan ing description 
we inadvertently stated that Mr. John Fowler, and not Mr. 
Whitton, was the engineer to those lines. 

Por SLEEPERs.—At the late meeting of the shareholders of 
the Calcutta and South-Eastern Railway Company, the chair- 
= stated that the pot sleepers on that line answered admir- 
ably. 

XHIBITION AT THE MANCHESTER INSTITUTION OF 
EnotnzEers.—The Council of the Manchester Institution of 
Engineers have announced that they intend holding an ex- 
hibition of objects of enginecring and scientific interest, 
about the snide of next month, and they solicit the loan of 
models of machinery, &c., particularly those illustrating new 
inventions. All communications are to be addressed to the 
secretary, 28, Princess-street, Manchester. We trust that the 
exhibition may be well supported, 
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THE MONT CENIS RAILWAY. 

Tne Mont Cenis Railway shareholders met, on 
Friday last, to authorise their directors to increase 
their  Boerd debt from 125,0002. to 202,6002., and to 
pay 10 per cent. interest, instead of 7, as heretofore. 
The line is completed, but the service is not com- 
menced because, it is stated, “some of the engines 
“have not been sufficiently tested, as part of the 
“ materials have proved of inferior quality.” The 
engines were made by Messrs. Gouin and Co., of 
Paris, whose engiveer, Mr. Lloyd, was once with 
Sharp, Roberts and Co:, of Manchester, and Messrs. 
Gouin have made upwards of 600 locomotives, and are 
reputed among the best’makers on the Continent. 
The boilers are of steel, but we-have not learned that 
any difficulty has arisen from the adoption of this 
material, which is now very latgély used for boilers 
upon several of the French and German lines. 

We have heard, however, that the engines would 
not work properly round the two-chain curves, and 
we have given our reasons, in former articles, for 
doubting their permanent success, even if once suc- 
cessfully started, They are indisputably the most 
complicated engines ever made, and they are other- 
wise objectionable from the small size and unequal 
wear of the driving and gripping wheels. 








THE AMERICAN GUN TRIALS. 

Tne Americans, like ourselves, are employing the 
leisure of their artillery officers with a series of trials 
of their heavy ordnance against armour-plates, the 
plates, in their case, being backed with the masonry 
of fortifications. There, as here, whatever is done in 
the way of testing ordnance finds its way into the 
papers, and we found, last week, in the journals we 
receive from New York, more or less pretentiously ex- 
plicit accounts of the trials of the 12im. and 15 in, 
Rodman “ rifled” guns at Fortress Monroe. ‘This, cer- 
tainly, was the first we had heard of the Rodman 15 in. 
gun being “rifled.” The account we read; too, spoke 
of the “ solid round shot,” fired from the Rodmam-15 in., 
as of 640 lb. weight. Now all shot, except Mr. Whit- 
worth’s six-sided shot, are “ round ” in some direction 
or other, however cylindrical or conoidal they may be, 
but we are always accustomed to regard.‘ round, shot” 
as spherical shot, and the spherical shot whieh fits the 
15 in. gun weighs but 453 1b. in cast iron and 498 lb. 
in steel. The account went on to say that the 640 lb. 
solid round shot, fired with 100 lb. of powder from the 
15 in. Rodman gun, acquired an initial velocity of 
“from 1500 to 1600 ft. per second.” ‘This variable- 
ness of 100ft. per second represents a variation in the 
force of the powder in the ratio of the squares of the 
velocities, or as 225 to 256, but we will take the mean 
initial velocity as 1550 ft. per second. At this velocity 
the shot might have been fired straight upwards, ix 


vacuo, to a height of 1550 ft.+8.01 » or 37,442 ft., 
and to lift 640 Jb. (the weight .of. the shot) to this 
height, by means of 100 lb..of powder, would require 
that each pound of powder should do 239,630 foot- 
pounds of work; that is, that each pound of powder 
should lift 1 ton more than 100ft. high, or 1 lb. 
239,630 ft. high, or nearly 107 tons 1 ft. high. Now 
such a result as this, say 107 foot-tons per pound 
of powder, has never been attained in any ordnance 
known in England, and we have no reason to suppose 
it has ever been known in America. 

Convinced that there was some mistake in the news- 
paper reports, we preferred to say nothing about them 
m our Jast number, notwithstanding that we found the 
account of the New York daily papers copied into the 
usually accurate Army and Navy Journal. 'Vhis week, 
however, we find the whole string of pretended facts 
in the letter of the Zimes’s American correspondent. 
If the reported results were correct, they would sur- 

ass,in the work done by the powder, anything ever 

efore known in gunnery ; but it is clear, upon several 
good reasons, that they are not correct, and we prefer 
to await further particulars. 








ENGINE-DRIVERS.— We have great pleasure in announcing 
that the South-Eastern Railway Company have made’ very 
judicious arrangements with respect to two, at least, of their 
engine-drivers who take passenger trains into Hastings. 
These men in turn work, including the dinner-hour, three 
days each week 16} hours, leaving off very late, and‘ the 
other three days 8} hours. On the long days the engineman 
quits work so tired that, to use his own expression, “he 
hardly knows how to sit down.” During these dark and 
somewhat foggy evenings, particular attention is required, 
which, from over fatigue, cannot be given. We therefore 
recommend such of our readers who are weary of life, or who 
wish to have a leg or arm fractured, to travel byva late train, 
and there is a reasonable prospect of their wish being attained 
at the expense of the railway company— Brighton Observer. 


THE ST. HELIER HARBOUR COMPETITION. 
To rE Eprror oF ENGINEERING. 

Srr,—Having been absent from home for a short time at 
the commencement of last month, the notice in your paper of 
the lst November, on the harbour of St. Helier, Jersey, 
escaped observation until my attention was drawn to it by a 
letter from a friend yesterday ; and as it contains matter re- 
quiring explanation, I would be glad if you would permit me 
to make the following remarks on the subject. 

I have more than onee been consulted by the leading com- 
mercial bodies in Jersey, on the subject of harbour improve- 
ment, and, in the year 1860, sent in plans and reports for 
the extension and improvement of the  reredie there. 

In September last year I received a special invitation from 
the “ States” of Jersey, offering me “ 150/. to visit the island 
for the purpose of preparing drawings, working plans, speci- 
fications, estimates, and reports for the proposed works and 
improvement of the harbour of St. Helier,” and at the same 
time informing me “that, if my plan was adopted, I would 
be entitled to a premium of 300/., in addition to the superin- 
tendence of the works, on such conditions as might be subse- 
quently agreed upon.” This invitation I was obliged re- 
spectfully to decline, as having already sent in plans for such 
a work, and seeing’ no reason for changing the opimons I 
fully expressed in the report accompanying them, I considered 
it quite unnecessary, even could I have found it convenient 
to do so, to put the States of the island to the expense of 
another visit. 

I, however, forwarded to the Harbour Committee my plan 
and report of 1860, with a letter of explanation; and as my 
opinions as to how the new works there’ should be carried 
out seem to be singularly in unison with the views expressed 
in your leader of the Ist November, I venture to forward 
the papers for your inspection, perusal, and use, if you sce fit 
to appropriate any of your valuable space to such an object. 

I am, Sir, your obedient Servant, 
GrorGE Fossrry LystER, 
Civil Engineer. 
Dockyard, Liverpool, Dec. 2, 1867. 
Copy of Letter referred to. 

Srr,—Though I was unable to accede to the wishes of the 
Harbour Committee so kindly expressed through Mr. De 
Quetteville, in September last, to visit Jersey, for the purpose 
of gy plans for the improvement of the harbour of 
St. Helier, I, nevertheless, take so great an interest in the 
matter, and entertain such strong and carefully matured 
views on the point, that I venture to think it might be desir- 
able officially to lay before the committee, when the subject 
comes on for discussion, the several plans and reports which 
I had the pleasure to submit to the local Chamber of Com- 
merce, when called upon by them some seven years since to 
consider the subject of dock and harbour extension; and if 
you approve of this suggestion, I will be glad if you will be 
good enough to take the necessary steps for that purpose. 

I am not aware, in issuing instructions to the several 
engineers and others who have been invited by the Harbour 
Committee to compete for the designs in question, whether 
the maximum or minimum accommodation required for the 
pe or prospective trade of the port has been specified. 

f such has been done, it will be a simple matter to test how 
nearly the plans I have submitted approach those require- 
ments. If no instructions of the kind have been given, I 
venture to think that as a step preliminary to any examina- 
tion of the severai plans, and as a matter of sound commer- 
cial policy, some general conclusions on those points be first 
arrived at. If this is done, I confidently expect the result 
will go far, if not entirely, to prove the correctness of the 
views I have already enunciated ; for, by the plans I have 
submitted, I have recommended the construction of a floating 
dock which (measured by the working capacity of the docks 
in Liverpool) will be sufficient to carry on business to no less 
an extent than 360,000 tons of shipping per annum. This, 
though largely exceeding the trade of the port, is a justifiable 
excess, by reason of its admitting of a very economical form 
and class of work being carried out, and fully according with 
the condition of property along the existing quays. 

The cill of the passage into the dock can be laid at the 
lowest requisite level, even at that of low-water spring tides, 
if necessary. It would be approached through a thoroughly 
sheltered basin or vestibule, which may also be used as, and 
continue to form, an integral portion of the present harbour. 
This basin would, of course, & deepened to suit whatever 
level the cill is laid at. 

With reference to the outer or packet harbour which I have 
recommended, I have no hesitation in saying -that its site 
comprises the largest clear area of deep water space that can 
be obtained within the roadstead, having an area of no less 
than 10 acres, with 1770 ft. of available quayage, and a depth 
(after the removal of a few rocky heads) of from 12 to 16 ft. 
at low water of equinoctial spring tides. It would be 
thoroughly sheltered from all winds and free from sea, while 
it could be approached whenever vessels would attempt to run 
for the harbour, with as much freedom as is possible when 
nearing sodangerousa coast. Besides these advantages, there 
would be no tendency to sand accumulating within it, which 
is a point demanding careful consideration, and which, as far 
as I can at present judge, no other site in the neighbourhood 
is free from. 

Beyond these few remarks it is unnecessary now to enlarge 
upon the proposal, as my original reports, still doubtless in 
the possession of the Chamber of Commerce, enter very fully 
into most of the details connected with the works. If, how- 
ever, you see fit to submit the papers to the Harbour Com- 
mittee, and if called upon by them to do so, I shall be happy 
at any time to give any further information that may be 
required. I am, Sir, your obedient Servant, 

(Signed) Gzrorer Fospery Lyster. 

Dockyard, Liverpool, July 27, 1867. 

E. L. Bisson, Esq., President of the Harbour Committee, 
St. Lawrence, Jersey. 
[We shall illustrate the above plans in our next number. 
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TUMBLING - BEAM ENGINE. 
To THE Eprtor or ENGINEERING. 

Srr,—In the remarks accompanying the illustration of the 
“Tumbling-beam Engine,” you have omitted to mention 
that the arrangement was designed (and, I believe, patented) 
by the late Elijah Galloway for Mr. F, P. Smith in the early 
days of the screw-propeller. 

The latter gentleman showed me, I think, in the year 1844, 
a model of this construction, combined with a multiplying 
motion of extraordinary ingenuity, in which a crank on the 
end of the engine-shaft was made to drive another, of half its 
radius, fixed on the screw-shaft, at double its own number of 
revolutions, the connexion being through a system of links. 
The engine and multiplying motion are illustrated in the 
early editions of Bourne's Treatise on the Steam-engine. 

I remain, my dear ~, 


Sheffield, Nov. 30, 1867. 








WEST HAM DRAINAGE. 
To tHe Eprror oF ENGINEERING. 

Srz,—With reference to the paragraph on the West Ham 
Drainage in your last week’s paper, I think, to obviate the 
necessity of any explanation from me, you might publish, in 
your next issue, the report I left at your office yesterday. 
It is an obvious injustice to me that a plan designed outioaly 
by me should be appropriated by others whom I merely 
called in to confirm my figures and judgment. I am willing 
to believe that they are not to blame for what, uncorrected, is 
calculated to place me in a false Bary with those who 
requested me to report upon the West Ham drainage, and 
who know Messrs. , rami and Wilkinson only through 

Your obedient Servant, 
Wa. Russ. 

Brentwood, December 3, 1867. 








IMPROVEMENTS AT NEWCASTLE. 

Sincx the passage of the Neweastle-upon-Tyne Improve- 
ment Act of 1865, important works of improvement have 
been carried out there. The report of Mr. Thomas Bryson, 
town surveyor, states that whereas, prioe to 1865, an average 
of but eleven streets were opened yearly, 83 have been 
already completed and sewered since that time, the cost being 
assessed upon the abutting property. Mr. Bryson’s sewers 
have been important works of construction, one of them 
having been made at an ‘extreme depth of 46 ft. These 
sewers are made with an inclination not less than 1 in 72, 
and the average fall is 1 in 36. Mr. Bryson attaches 
great importance to giving sewers such a rate of inclination 
that they shall discharge their contents as rapidly as possible, 
and not become subterranean receptacles for sewage. With 
respect to sewer-ventilation, Mr. Bryson observes : 

“In ventilating sewers, very little has hitherto been ‘done, 
but the necessity for a more complete and systematic action 
is becoming every day more urgent. Amongst the many 
schemes proposed, that of ——— up flues alongsides of a 
furnace chimney with an Archimedean screw ventilator at the 
top appears to me to be the most effectual; when this is not 
practicable, tubes could be carried up alongsidé of blank 
walls to above the roof of dwellings, assisted with or without a 
jet of gas. As a preliminary step, a selection of sites suit- 
able for this purpose has been made for thé committee’s 
approval.” fae 











Our Exrorts.—The Board of Trade returns for October 
show a falling off of 1,046,782/., or about. 6. cent., in the 
declared value of our exportations, com with the corre- 
sponding month of last year. As against the same month of 
1865, however, they show an increase of 2 ~ cent. Much 
of the reduction from last year is due to the decline in the 
price of cotton, and not to any diminution in the industry of 
the country, our shipments of cotton goods having been of 
8 per cent. less money value than in October, 1866, although 
in their quantity there was an inerease of 114 per cent. Iron 
manufactures show an increase of 13 per cent. The value of 
our exports of the produce and ‘manufactures of the United 
Kingdom for the first ten months of the present year has 
been 153,051,639/., showing a reduction of only 34 per cent. 
from the total of the corresponding period of last year, which 
was the largest ever attained. idking allowance for the 
extent to which the prices of raw material have been reduced, 
the total of the present year, although nominally rather lower 
than that of 1866, may be considered to represent a greater 
amount of actual trade than has been witnessed at any former 

riod. 

THE Frencu-American ATLANTIC TeLrGraPu.—From 
the following extract from the Moniteur of the 23rd ult., it ap- 
pears that the French Government have granted no special 
privileges to any one line of Atlantic telegraph: ‘There has not 

et been created any direct line between France and America ; 
but, according to all appearances, the enterprise will shortly be 
attempted by a company disposed to accept its risks, without 
demanding any grant or — The Government main- 
tains the resolution to apply, in such measure as the interest 
of the country demands, the principle of free competition to 
the establishment and exploitation of submarine lines, and 
not to grant to any company an exclusive privilege.” 

Gas In MarsEILLtes AND TovLouse.—The Imperial Con- 
tinental Gas Company made 1608 million cubic feet of gas 
last year, as compared with 1495 million cubic feet the pre- 
vious year. In June last they were supplying gas to 659,699 
lights. The net profits of the company amount to 140,0001. 
a year upon a nominal capital of one million; but upwards 
of another million of undivided profits are also employed. 
From difficulties at Marseilles at Toulouse, it is not impos- 


sible that the whole of the company’s establishments there 





may become a dead loss. 
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TRAVELLING SCAFFOLDING FOR THE ROOF OF THE ST. PANCRAS STATION. 


DESIGNED BY MR. JAMES G. N. ALLEYNE, BUTTERLEY IRONWORKS. 
(For Description, see opposite Page.) 
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CRANE AT THE MIDLAND Ry. WORKS, ST. PANCRAS STATION. 
DESIGNED BY MR. JAMES G. N, ALLEYNE, BUTTERLEY IRONWORKS. 


Ws give, this week, full details of the remarkable structure 
which for the last month or two has attracted the attention, 
and raised the conjectures, of the thousands passing the site 
of the Midland Railway Station abutting on the Euston-road. 
It may possibly have been guessed by the majority that the 
huge staging towering some 130 ft. above their heads was 
connected in some way with the future erection of the roof ; 
but it would hardly be anticipated, we think, that the entire 
structure, occupying a bulk of considerably more than half a 
million cubic feet, was so arranged as to be capable of being 
moved bodily with great facility by successive increments of 
30 ft. from the position it at present occupies almost up to the 
Euston-road. 

*. Although the staging under consideration is the largest one 
yet constructed on the travelling system, it is of much the same 
type as several of its predecessors, the earliest exampleof which 
probably was the one used in the erection of the well-known 

irmingham roof. In that instance the case was complicated 
by the necessity of maintaining the railway traffic during the 
erection of the structure, a condition always involving, if not 
any very great practical difficulty, at least a considerable 
amount of care and anxiety. Another difficulty also was in- 
curred on account of the unequal spans of the principals, 
which necessitated successive alterations and adaptations of 
the framing. 

In the case of the Midland roof, these complicating eon- 
ditions are not obtained, and the advantages of a travelling 
no will, consequently, be more strongly marked. The span 
and height of this roof would, for economic reasons, render a 
staging throughout the entire length of the roof inadmissible. 
The only alternative to the plan adopted would be to rig up a 
couple of derricks, and hoist each half of the main rib into its 
place bodily, securing it by guys till the purlins could be 
fixed. In that case the ribs would require stiffening tempo- 
rarily by a few tie-bars, in a manner somewhat similar to 
that pursued in the erection of the 9 ft. top tube of the Chep- 
stow bridge. Doubtless much greater practical convenience 
would appertain to the travelling stage, and it was well to 
adopt it in the present instance. 

A glance at the design of the staging either on the drawing 
or on the ground will satisfy the most nervous that perfect 
security is attained. It is obvious no money has been spared 
to ensure that end; indeed, some of the American viaducts of 
the same height, having to carry] trains at full speed, would 
look slight by its side. 

Referring to the engravings, it will be seen that the staging 
is of sufficient width to accommodate one complete bay of the 
roof, consisting of a pair of main ribs with the intermediate 
purlins, and that for facility of movement it is split up into 
three portions. Each segment is made up of four parallel 
systems of trussed framing braced together in every direction, 
both horizontally and vertically ; in fact, wherever a rectangle 
is formed by the intersection of the uprights and horizontals, 
at least one, and frequently two, diagonal struts are intro- 
duced. Under each upright, and under the rakers between 
each centre pair of uprights, wheels are placed. In the side 
segments one wheel only at each point is introduced ; in the 
centre segment, the wheels are arranged in pairs. The total 
number of wheels is 130, and by that means the weight of 
the staging with its insistent load is distributed with tolerable 
uniformity over nineteen lines of rails bolted to sleepers 18 in. 

uare. These rails and sleepers are to be laid in front 
of the staging as the work advances, and we understand 
the arrangements for shifting the staging are thoroughly 
efficient, and have answered all expectations. The ends of 
the uprights are fitted with cast-iron shoes at the bases and 








at the junctions of the different lengths, where the onatiage 
uare. The 


are reduced from 12 in. square to 10in. and 9 in. 

ends of the diagonals are well bedded and sec _by bolts, 
and there will consequently be no danger of rocking. The 
importance of attention to this detail of construction is often 
evidenced in cases where severe strain has to be sustained, as 
in the construction of tunnels or dams, when it is not at all 
uncommon to find a raker driven 2 or 3in. into an upright 
in a very few hours. Our engravings illustrate both the 
arrangement and principal details of the scaffolding, the two 
figures on the present page referring to the neatly contrived 
derrick cranes with which the scaffolding is provided. 








Tue Ramtway Brars.—Ursa Major, last year, gave the 
banks a true Bruin’s hug, doubling up one or two concerns 
not very strong in the ag pe and greatly weakening 
the credit of many others. is year the amiable animal is 
worrying the railway companies, and has already got his 
teeth in in severalinstances. Just now, the Caledonian Rail- 
way Company is the chosen victim, but other companies need 
not complain of any appearance of partiality, as they will 
all be served with a hug and abiteinturn. As much as 20 to 
24 per cent. per annum, and, in one reported case, 60 per cent., 
has been paid for the loan of Caledonian stock until the next 
half-monthly settlement, while 9 per cent. has been paid for 
Midland and Yorkshire and Lancashire, and 6 per cent. for 
Brighton. The pretended sellers of shares at a great discount 
commonly have no shares to sell. This was the case last 
year with the banks, and an Act was passed which stopped 
the gambling, by declaring invalid all sales not accompanied 
by an actual transfer of the shares. Mr. Waldegrave-Leslie 
has now obtained leave to bring in a bill for a corresponding 
protection of railway and gas shares. These ought, in com- 
mon sense, to have been included in the bank s! sale act 
of last year, and, had they been so, much mischief and great 
loss would have been prevented. 

InEFFICIENT Brakes.—The fifth series of official reports 
upon railway accidents, recently published, records three 
casualties which were wholly or partially caused by a want of 
brake power in the trains. One happened to the limited mail 
on the London and North-Western Railway last July, when 
the vans and carriages broke from the engine, and afterwards 
came into collision with it, resulting in injuries to both 
and to fourteen passengers. Colonel Yolland observes that 
“the ordinary west coast rolling stock was under repair at 
Wolverton, so that the guards had only single brakes to 
depend on, instead of continuous brakes connected with the 
next carriage,” and “ that it took nearly half a minute to put 
on one of these brakes. The other accidents referred to took 
place on the North-Eastern] Railway, one a collision between 
an express train and a goods train, the other a collision be- 
tween a mail train and an empty coal train. The inspector 
remarks as to the former that “it is a most dangerous prac- 
tice to despatch heavy express trains without very much more 
brake a than was available in the present instance ;” and 
as to the latter, that “some portion of blame rests with the 
person who is responsible for the trains being despatched 
with the amount of brake power prescribed by the rule of the 
company,” the rule in this instance having been disregarded. 

Tue Great Eastern.—When the repairs and alterations 
of the Great Eastern were undertaken, last winter, by Messrs. 
George Forester and Co., of Liverpool, she was under charter 
party to * Jules Despeches. Messrs. Forester’s claim 
amounts to 35,000/., and the owners now resist pa 
the ground that only the charterer is liable, he bei 
believe, now abroad. 
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GUIBAL’S VENTILATING FAN. 


In Enernzrrine for September 13th last we gave the 
admirable paper of Mr. G. Cope Pearce, the engineer of Craw- 
shay’s ironworks at Cyfarthfa, upon mechanical ventilation 
for mines, and in this was given a drawing and a full descrip- 
tion of Guibal’s ventilating fan. So far as useful effect is 
concerned, measuring this according to the amount of coal 
consumed in producing it, almost any fan, driven direct b 
a steam-engine, is far more economical than an upcast 
heated by a furnace. But fuel is never dear in a coal-mine— 
practically it has no value so far as ventilation is concerned ; 
and furnace-ventilation is subject to no break-downs, as an 
engine and fan might be. Mr. Nasmyth was one of the first 
to introduce the te. One of his was used at Skiar Spring 
Colliery, near Milton, and Elsecar, nine miles or so from 
Sheffield; but it was not working when we were last at 
Milton. Another was put to work at Abercarn, in South 
Wales, a splendid pit belonging to the Ebbw Vale Company ; 
but the fan was removed long ago, and an upcast shaft has 
replaced it. Mr. Waddle, of Llanelly (Thlan-et-ly, in the 
English tongue), has made some of these fans of a diameter 
of 31 ft. 6 in., driven by a pair of 24 in. cylinders, of 2% ft. 
stroke, at the rate of seventy revolutions per minute. In col- 
lieries where it formerly took 10 tons of coal per week to give 
a ventilation of from 10,000 to 12,000 cubic feet of air per 
minute, under a pressure of } in. of water, the centrifugal 
fans have, with 14 tons of the same coal per week, given 
30,000 cubic feet of air per minute, under 14 in. pressure, 
which is three times the quantity of air, under more than 
three times the pressure, or, say, ten times the quantity of 
mechanical work with but one-half more coal. 

Messrs. Black, Hawthorn and Co., of Gateshead, are, we 
have lately learned, the original English makers of the 
Guibal fan. A Newcastle paper informs us that they are 
making several of these fans for mine-ventilation. We shall 
be much gratified to learn of their entire sucess. 








MR. PENN’S WOOD BEARINGS. 


Wes fully reported the history of Mr. Penn’s valuable and, 
indeed, remarkable invention of wood bearings for the stern 
tubes of screw steamships, in En@1ngErine of May 4th, 
1866. We at the same time gave a full report of the cases 
of Penn v. Jack, Penn v. Bibby, and Penn vw. Fernie, the 
whole proceedings being practically, however, against Messrs. 
Jack. The case, we need hardly repeat, went against the 
defendants upon all points, yet Messrs. Jack moved for a new 
trial, which also went against them. 

On Tuesday the case of Penn v. Jack again came on before 
Vice-Chancellor Stuart, on an ational eunaaens for the 
aig ad of determining the amount payable to the plaintiff, 

. Penn, by the defendant, for damages in respect of the 
infringement of the plaintiff’s patent for improvements in 
the bearings of screw propellers. The plaintiff had obtained 
a decree against the defendant, with a declaration that he 
was entitled to damages. In the course of the inquiry as to 
damages, which was being prosecuted in chambers, it ap- 
peared that the defendant had built 68 ships, of 12,617 ag- 

_ horse power, fitted with propellers which had been 

eld to be an infringement of the plaintiff's patent. The 
defendant consented to pay the royalty of 2s. 6d. per horse 
power in respect of plaintiff’s patent, that being the amount 
paid upon obtaining a license, but objected to pay the fur- 
ther sum of 2005/. claimed by Mr. Penn as manufacturer’s 
profits. The question now argued was whether the damages 
were to be confined to the 2s, 6d. per horse power, or were to 
include the additional 20065/. 

Mr. Cotton, Q.C., and Mr. T. Aston appeared for the 
—— ; Mr. Kay, Q.C., and Mr. Ford North were for the 

lefendant. 

The Vice-Chancellor disallowed the claim for the addi- 
tional 2006/. made by the plaintiff, holding that 2s. 6d. per 
horse power, being the sum which he had lost in the first 
instance by the wrongful manufacture by the defendant 
without license, was the measure of compensation in assessing 
damages, and all that the plaintiff was entitled to. 








Tue PanaMa AND New Zeatanp SteamEns.—The four 
steamers of the “long line” of 6500 miles from Panama to 
Wellington, the ie, the Mataura, and two others, 
have been hard at work during the past year. The company’s 
half-yearly report states that, although the operations of the 
company since the date of the last accounts have not enabled 
the board to recommend an immediate dividend in respect of 
the first six months of the current year, the general improve- 
ment in the earnings of the vessels, both on the main line 
and on the local lines in New Zealand, has been, on the 
whole, very encouraging. The receipts for freight and passage 
money on the Panama line, which for the three months from 
December to March averaged 2900/. per month, have since 
been maintained at the monthly average of 4300/.—a pro- 
gressive increase which would, it is believed, have been much 

ater but for the effect on the through traffic from the out- 
reak of yellow fever in the West Indies. This fever having 
now entirely disappeared, better results are anticipated. 

Smirn AND CovENTRY’s SCREWING-MACHINE.—In our 
description of Messrs. Smith and Coventry’s screwing- 
machine, on page 493 of our last number, we stated that 
the dies are placed in radial ves in a casting; this, how- 
ever, is not the case, the dies being surrounded by case- 
hardened wrought-iron surfaces. Each bolt is serewed b 
once running up the dies ; and when a bolt has been screwed, 
it is removed, and another started without stopping the 
machine—an important advantage, which enables t: in. bolts 
to be screwed at the rate of seven in two minutes. Even 
cup-headed bolts, with square necks, can be screwed without 
stopping the machine. We have received a letter from 


Messrs. Smith and Coventry, complaining that we did not 
state that the machine was a “patent.” Our readers will, 
however, have noticed that in our descriptions of machinery 
we do not, as a rule, state whether it is patented or not, 
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NEW RAILWAY BILLS. 


(From the Times.) 

Tn notices of intended application to Parliament for railway 
Bills in the Session of 1868 are 109, as compared with 171 for 
1867, 450 for 1866, 415 for 1865, and 360 for 1864. Consider- 
ing the protracted effects of the panic of May, 1866, and the 
continued want of confidence in railway enterprise and railway 
securities generally, it seems surprising that so many notices for 
the incorporation of new companies should have been given to 
carry out what might be considered very doubtful projects; 
and, as powers are sought to lea-e or sell some of them to other 
companies, the object appears speculative and intended for 
private advantage, 

About 50 per cent. of the intended Bills are for the extension 
of the time granted in 1864, 1865, and 1866, for the purchase 
of lands vod completion of works; including alxo the abandon- 
ment of several branch and extension lines, Acts for which were 
obtained two years ago by great exertions and at enormous 
expense. With the exception of notices of application for 
the extension of time to purchase lands and complete works, 
and to abandon useless nad fighting lines, those for the actual 
requirements of established companies are very few. The 
Eastern Metropolitan Underground Railway Company seek 
to be incorporated for the purpose of making a railway 
from the Great Eastern line at Bow to the East London Rail- 
—> Whitechapel, and thence to the Metropolitan (extension 
to Tower-hill) line at Aldgate; also to form a junction line at 
Bow with the North-London Railway, and to sell or lease the 
undertaking. The Islington Company propose to make a rail- 
way from Lower-street, Islington, to Little Moorfields, to the 
north of the Moorgate-street station of the Metropolitan Rail- 
way. The East-London Railway Company seek for an exten- 
sion of time for the purchase of lands and houses, to make up 
and down junction lines with the Brighton Railway, the New- 
cross station line, and to abandon portions of lines not required. 
The London and Blackwall Railway Company require further 
time to purchase lands and complete the works of the Milwall 
Extension line, The Metropolitan Railway Company propose 
to make a short railway from their line under the meat and 

ultry market in Smithfield to the London, Chatham, and 

Jover Railway at Snow-hill, and to extend the time for 
the purchase of lands and completion of works, and 
for <a the deviation on the company’s Western 
Extension line. The Metropelitan and St. John's Wood 
Company ask for an extension of time to purchase lands 
and complete the works of the extension to Hampstead, granted 
by Act 1865. The South-Eastern and London, Chatham, and 
Dover Companies jointly seek for power to abandon the London, 
Lewes, and Brighton “ fighting line,” sanctioned by Act 1866. 
The Metropolitan District Railway Company ask for an exten- 
sion of time to purchase lands and houses, and to complete 
works, At the same time the Board of Works seek for power 
to prevent delay in the opening of the Thames Embankment, 
and the roadway and streets thereof, by any default on the part 
of the Metropolitan District Railway Company in seeing 
with their railway in connexion with the embankment. The 
Great Eastern have given notice for extension of time for the 
purchase of lands and completion of railways, especially in re- 
terence to their Metropolitan Station and Ra‘lway and the 
Alexandra-park branch, The South-Eastern and the London, 
Brighton, and South Coast Railway Companies intend to apply 
for power to unite them for the purpose of joint management, 
working, and maintenance as one undertaking. It is proposed 
to incorporate a company toconstruct a subway under the river 
Thames from near the Tower to Vine-street, Southwark. 
The Waterloo and Whitehall Railway ask for an extension of 
time to purchase land and construct works, There are three 
distinct notices of intended application to Parliament for the 
construction of street tramways. The Metropoiitan Tramway 
Company (Limited) propose to lay down street tramways from 
the Archway-road, near Highgate, to Finsbury-place; from 
Seven Sisters-road, through Camden-town and Tottenham- 
court-road, to Oxtord-street; from Whitechapel to Strat- 
ford; from High-street, Clapham, to Kennington-park- 
road, Lambeth; trom Brixton-hill to Kennington, and from 
Kennington to Westminster-bridge. It is proposed to in- 
corporate the London Street ‘Tramways Company, to make 
tramways from Upper Holloway to Camden-town and 
Bishop’s-road, Paddington; from Camden-road, Bayham-street, 
to New Osxford-street; from Holloway-road to Islington and 
Smithfield; trom Westminster-bridge-road to High-street, 
Borough; also from Westminster-bridge to Clapham and to 
Brixton, Each tramway is to occupy 5ft. 3in. in width 
and pass along the central portion of the street, or within 
44 ft. of an imaginary central line. Liverpool is to be 
tavoured with twelve street tramways. Notices for extension 
of time for purchase of land and completion of works have 
been given by fifty companies. Notices of abandonment of 
authorised lines have been given in respect of the Chichester 
and Midhurst, the Surrey and Sussex, the Newhaven Tram- 
way, the Ouse Valley lines, the Tunbridge-wells and East- 
bourne, the St. Leonard’s and the St. Leonard's Deviation 
line, all belonging to the London, Brighton, and South 
Coast Railway Company. By the West Riding and Grimsby 
Company the abandonment of the Keadby and Liucoln Exten- 
sion is sought. By the Worcester, Dern Korest, and Monmouth 
Ouneeeg power is sought to abandon the Great Malvern to 
Abinghall, 


and from Abinghall to Newland, also the exten- 
sion from Newent to Glocester. By the North-Western 
and Charing-cross Company power to abandon the under- 
taking and dissolve the company is sought. By the Lym- 
ington Harbour and Docks Company is sought the abandon- 
ment of the Railway Act, 1864. By the Sevenoaks and 
Tunbridge it is pro to abandon part of the undertaking. 
By the Bristol and Exeter Company power is sought to aban- 
don the ‘Tiverton and North Devon Kailway. By the Bristol 
and to abandon one line not required. By the 
to abandon the Bangholm Junction, 


pany it is intended to on and dissolve the 
company. By the North British it is to abandon No. 
lof wade branches, No, 1 of the Coatbridge lines, the 





Dundee Branch Railways, the St. Margaret's diversion line, the 
Camps, &c., branches, No. 1 and No. 3, authorised by the Devon 
Valley and North British branches; No. 2. railway authorised 
by the General Powers Act, 1867, and also a portion of No. 2 
railway authorised by the Financial Act, 1867. The South- 
Eastern and London, Chatham, and Dover Railway Companies 
propose to abandon the London, Lewes, and Brighton Railway 
(Act 1866). 

The intended new railway companies are the Isle of Wight 
(Newport Junction), for making junction railways to Sandown 
and Newport; the Monmouthshire and Great Western Junction, 
for making railways from the Western Valleys Railway to the 
South Wales Railway and to the Alexandra (Newport) Dock 
branch; the Somerset and Dorset propose to purchase the 
existing Somerset and Dorset Railway, and to wind up the 
affairs of the company; the Ross and Monmouth and Forest of 
Dean seek for power to make a railway trom Lydbrook to the 
Ross and Monmouth Railway at English Bicknor; the Eastern 
Metropolitan Underground, for making a railway from the Great 
Eastern Railway at Bow to the East London Railway at White- 
chapel and to the Metropolitan Tower-hill Extension at Aldgate ; 
the London, ‘Thames Haven, and Kent Coast Company, for 
making a railway from Herne Bay Pier to the Herne Bay 
station of the Kent Coast Company; Islington Railway 
Company, for making a railway from Lower Islington to 
Little Moorfields; tie Liverpool and Birkenhead Railways 
and Ferry Junction, to make a railway from the Birken- 
head and Chester Railway to the river Mersey, and from the 
Dingle ‘Tunnel of the Garston and Liverpool to the opposite bank 
of the Mersey; the interval on the Mersey was to be worked by 
a steam ferry ; the Glastonbury and Street Comp:ny, for making 
a tramway between those places; the Great Marlow Railway 
Company, for the construction of a railway from the Wycombe 
branch of the Great Western to Great Marlow; the Isle. of 
Wight Central, for making railways from Newport to Sandown; 
the Isle of Wight, Cowes, and Newport Jnonction, for making 
three railways to connect the Cowes and Newport and the Isle 
of Wight Railways; the Langdale and Windermere, for making 
tramways in Westmoreland; the Birkenhead and Liverpool 
Railway Company, for making a railway from the Birkenhead 
Railway, passing under the river Mersey to Liverpool, with 
extensions to other railways; the Weedon and Daventry Rail- 
way Company, for making a railway from the Weedon 
station of the London and North-Western Railway to Daventry. 

The proposed amalgamation or joint working of companies 
are those of the South-Eastern and London, Brighton, and 
South Coast, who are also, it appears, to work the London, 
Chatham, and Dover Railway ; the London and North-Western 
and Knighton, Central Wales, and Central Wales Extension ; 
and the Great Western and Bristol and South Wales Union 
Railway Company. 

The Brecon and Merthyr Tydfil Junction Company seek 
power to define, consolidate, or readjust the several classes 
of mortgages, bonds, and other securities, guaranteed, pre- 
ferential, and ordinary shares and stock. Power to suspend 
actions and suits for a certain period, to convert deben- 
tures and other debts into stock, and to provide for the con- 
version of Lloyd's bonds and other securities. The Cambrian 
Railway Company a a to provide for the separation of 
the undertakings of the company into two separate under- 
takings, and, in another notice, to confirm a scheme of 
arrangement filed in Chancery under the Railway Com- 
panies Act (1867), and to grant powers to carry the same 
into effect. The Crystal Palace and South Junction Railway 
Company propose to form junctions with the Chatham and 
Dover and the Brighton South London Junction lines, and to 
raise further capital. The Great Eastern, to alter and improve 
its management. ‘The Lancashire and Yorkshire, to extend the 
time authorised for the completion ot certain authorised branch 
railways. ‘The London and North-Western (branches and addi- 
tional ,powers), authorising the company to make a railway to 
Sheffield, the Crown-street, Liverpool, Extension, a railway at 
Derby, the Harpur-hill deviation, and the Llanberis Junction, 
and to enter into arrangements with the Midland and the Shef- 
field Railway Companies. The Midland (additional powers) 
propose to raise further capital for the general purposes of 
the railway, and to make the Coton-park branch, the Dar- 
field Janction, a connecting line in the parish of St. Pancras, 
also the Codnor-park curve, and to extinguish right of way 
on a footpath at Hendon. ‘The Midland and London and 
North-Western (Ashby and Nuneaton lines) propose to make 
the Nuneaton Junction line, the Abbey Junction line at 
Weddington, and deviations. The North British propose to 
make a railway over the Forth at Alloa, and to abandon part of 
the authorised line over the Forth. The Sirhowy Company 
propose to make nine extension lines. The Bishop’s Stortford, 
Dunmow, and Braintree Company iutend to make provision for 
payment or satisfaction to Messrs. Brassey, Ogilvie, and Harrison, 
and all other personsand companies, of all debts andsums of money 
due to them on account of the construction and maintenance of 
the railway station and works, and to authorise the Dunmow 
Company and the Great Eastern Railway Company to create 
preference or debenture stock, to satisty the claims of Messrs. 
Brassey, Ogilvie, and Harrison. The Great Western Railway 
Company ask for power to enable them to make a siding or 
branch railway at Swansea, and an extension at Stourbridge. 
They also ask for extension of time to construct a branch line 
at Kidderminster, Ruobon, and Wrexham. ‘The London and 
South-Western and South-Eastern Railway Companies ask for 
power to widen parts of the Charing-cross line and to construct 
platforms, &e., to connect the Waterloo station with the Charing- 
cross station. It is proposed by a notice ,to repeal the North 
British and Edinburgh and Glasgow Railway Company Amal- 
gamation Act, 1865, and to incorporate the Edinburgh and 
Glasgow Company, with full powers to resume its former 


position. 
NewcastiE-on-Tynu.—Not much is doing in engine 
building, either for locomotives or steam vessels. The anchor 








and chain cable trade and the iron trade generally on the 
Tyne and Wear are slack, and there is no doubt the men en- 

ged in the iron trade will submit to the reduction to- 
morrow (Saturday), which will be about 1s. per ton off 
puddling and 10 per cent. off mill men. 





ENGINEERING WORK IN PROSPECT. 
To THE Eprtor oF ENGINEERING. 

Srr,—Every one of your readers must be pleased, with 
yourself, “to learn of any large undertaking which shall 
“occupy a considerable amount of English engineering 
“ talent,” whether at home or abroad. 

The ship canal to be constructed in Canada West is no 
doubt a very interesting and useful work, and, if executed, I 
hope it will give no cause for dissatisfaction to our friend 
Brother Jonathan, either on purely commereial or on strategic 
grounds. But if a sum of eight million ds sterling can 
be found in Canada for a work of » but certainly 
not of immediate vital necessity, how is it that we cannot. find 
an equal sum for a work of absolute necessity at home, recog- 
nised by every one that has given. this, question the least 
amount of attention to be a national want, pet a plenti- 
ful supply of wholesome water to the city of London ? 

While civil engineers lie idle in Great George-streect or 
elsewhere, and navvies and mechanics are half starving, and 
every one complains of the re water, and with the ap- 
proach of every summer is afraid of: the cholera, surely the 
time for the exeeution of such: awork would be well chosen, 
and London might be supplied with Water much in the same 
manner, and on the same unds; as some of the towns in 
Lancashire were provided with streets and drainage during 
the. cotton famine, Foil 
’ Messrs, Hemans and Hassard’s estimate is twelve millions ; 
Mr. Bateman’s, I believe, seven millions; Mr. Telford 
MeNeilf’s, five millions ; Mr. Bailey Denton’s, four and a half 
millioné} and, since last I addressed you on this subject, I 
notice that another proposal has been started, estimated, I 
believe, at, four millions, namely, that of sinking four artesian 
wells into the green sand underlying the London chalk. The 
arithmetic mean between these sums is six anda half millions, 
which ought to go very far towards realising the desired object. 

This néw proposal of artesian wells, however, appears to me 
again to be based upon hypothesis, and leaves the subject 
wrapped up in doubt and uncertainty; for how can we be 
certain that we shall find the quantity of water required when 
we have reached the green sand ? 

Paris, which stands upon the same chalk formation, and 
where artesian wells are of old standing, has not deemed 
proper to extend her experience in that direction, but has 
quite recently endeavoured to supply itself with water from 
the sources of the river Dhuis at great cost; and as these 
works are practically a failure (so 1 am informed here), she 
is now laying out another large sum of money to supplement 
its present supply by an addition from the waters of the river 
Vanne, not from the sources of that river, you will perceive, 
but from the river itself, experience having shown that the 
sources of the Dhuis have become treacherous, and refuse to 
supply the aqueduct to Paris. 

in like manner might the “green sand” turn out, not 
treacherous, but abortive or barren, and therefore let the 
authorities in these matters be advised by the experience of 
others, and go for their water (the which they will certainly 
have to do) ; let them go for it to a place where they can see 
an inexhaustible and sure source with their very eyes, even 
if it were to the Cumberland lakes, notwithstanding that I 
have called this a chimerical scheme. 

But as I have mentioned the authorities, I am tempted to 
ask what is the commission doing which has been appointed 
to inquire into this matter? Its labours have been very 
silent; let us hope that they are “ deep and searching.” 

I remain, yours truly, 


December 3, 1867. J.J. BrreKEt. 








A Fast Steam Launcu.—The double-screw steam launch, 
recently constructed at Chatham Dockyard, having been 
fitted with her high-pressure engines, by Messrs. John Penn 
and Sons, has undergone her official trial at the measured 
mile, outside Chatham harbour. The launch is fitted with 
two pairs of engines of six-horse power (nominal), each 
driving an independent four-bladed screw, each screw work- 
ing beneath the counter. Each of the screws is 2 ft. 6 in. in 
diameter, with a length of 33 in., and an immersion of the 
upper edge of lin.; during the trials they were set ata 
pitch of 3ft. Gin. The quantity of coals on board during 
the trial was 11 ewt., and with the necessary stores and the 
officials and engine-men, the launch had a draught of water 
of 3 ft. aft and 1 ft. 9in. forward. On reaching the measured 
mile at Saltpan Reach, six runs were made at full steaming 
power, when with a force of wind of 3 to 4, a mean speed of 
38.239 knots per hour was obtained, which is considerably 
higher than that attained by any of. the double-screw 
launches hitherto tried. The load on the safety-valve, by 
Salter’s balance, was 70 lb. ; mean pressure of steam in boilers, 
79.5 lb.; maximum number of revolutions of screws per 
minute 308, and minimum 306. The complete circle was 
made in 1 min. 1 sec., with the rudder put over to an angle 
of 46 deg., the diameter of the circle being 40 yards, or about 
three times the launch’s length. The engines, during the 
trial worked with the utmost regularity, and there was an 
entire absence of priming. 

Rar ry Iypia.—When it does rain in India, it pours. 
In the Nerbudda valley the average rainfall for the first nine 
months of the present year was nearly 70in., and the chief 
commissioner has already received a detailed report of the 
damage done by the overflowing of the river in the 
Hoshungabad district. The deputy commissioner of Saugor 
reports that on the night of the 11th September 83 in. of rain 
fell at that station, and that, as might be expected, much 
damage was done to the native town and to the surrounding 
country. 

Corron Prospects 1x Inp1a.—The Cotton Supply Re- 
porter contains detailed statements of the acreage under 
cotton-cultivation in India, and the estimated crops in bales 


of 390 Ib. 
Acres Estimated 
cultivated. crop. 
Central Provinces ... es. 611,722 ... 100,000 
Bombay Presidency ev 1,978,181 ... ave 
Berar aoe eee woe dy oe 230,000 
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THE NEW CLEVEDON PIER. 

THE new wrought-iron pier now in course of construction at 
Clevedon, Somerset, of which we give engravings. on. pages 
528 and 532, involves some very important features and con- 
siderations, the engineers, Messrs. R. J. Ward and J. William 
Grover, having considerable difficulties to contend with, not the 
least of which is the extraordinary rise and fall of tide-in 
the Bristol Channel, amounting in the present instance to 45 ft. 
Moreover, the coast itself is one which must occasion trouble 
in the foundations, owing to its being composed partly of hard 
magnesian limestone, which is covered at various depths with 
large loose boulders surrounded by very soft slushy mud. A. 
powerful tide and occasionally stormy sea render the process of; 
fixing tedious and difficult. my 

The contractors for the whole of the pier are the Hamilton’s’ 
Windsor Ironworks Company (Limited), of Liverpool, who have j 
recently completed successfully a very large similar work at 
Colon, in Panama. The contractor for the masonry 
proaches is Mr. Ambrose Oliver, of Hitcham, Bucks. 

The general dimensions of the structure are as follows: ,.¥.% | 

Length of approaches ... ove sew coe §=180 evry | 

the pier (in 8 spans of 100 ft. each) 800), p- 

- the pier head eve Sve eee 2 spre 
making a total length of over 1000 ft., and giving a minimum 
depth at extreme low-water spring tides of 6 ft. at the pier- 
head, which is therefore always accessible. The approaches are 
generally 25 ft. wide, and are executed in first-class masonry, 
the footings of which are let into steps cut out of the solid 
rock. Powerful moorings, or holding-down bolts, which: are 
carried through this work at an angle of 45 degrees, serve to 
secure the main girders from moving from their bearings. 

The pier itself is composed of eight 100 ft. spans, consisting 
of two continuous wrought-iron girders 3 ft. 6 in. deep, which 
serve ly to form the parapet. On the top of each girder 
there is a continuous seat, the back,,of which is made up of 
tight boarding, The deck is of 3in« planking, machine planed 
and close jointed, laid lengthwise, and ¢ambered in the centre 
3 in., so as to give the effect of the long and pleasing perspective 
of a flush deck on board ship. tie 

The main girders are supported by double cantilevers, so 
that they could be divided in two in their centres without 
danger. . These cantilevers.are composed of Barlow rails, 
turned bottom upwards, ‘bent, and having flat plates rivetted on 
their backs, the distance or spaudril pieces being a combination 
of T irons and plates. The main longitudinal girders are kept 
apart by rolled joists 9 in. deep, 16 ft. 6in. long, and about 20 tt. 
6 in. from each other. Between these again runs a system of 
diagonal bracing below the déek, the idea being to make the 
whole superstructure one deep lattice girder laid upon its side. 

The piles, which in the deepest. point reach the height 
of 65 ft. above ground—which, added'to an average of 15 ft. in 
the ground, makes them as muchas 80 ft. long—are ‘composed 
each of two Barlow rails rivetted back to, back. They are placed 
at a rake of 1 in 10 both ways; and-at:the top the pair on 
each side are brought into intimate union by means of a wrought- 
iron plate passing between then: The two; united rails are bent 
over, and form an arch of considerable stability. The piles are 
kept in position by a complete system of diagonal bracing and 
distance-pieces or struts. That part of the pile which enters 
the mud is made of Sin. solid wrought-iron stems, at the end 
of which comes a 2 ft. 3 in. cast-iron screw. These are carried 
down to the rock. Where the rock is on the surface, the piles 
are secured to it as shown in Fig. 6, page 532. 

One important and very advantageous arrangement of the piles 
appears to be that they are so combined and connected as jto 
form in themselves a powerful girder, which would not only 
resist any tendency to buckling, but wou!d be effectual, pro- 
bably, in withstanding the shocks of wreckage or of an average- 
size vessel itself. 

The pier-head on plan measures 42 ft. x 50 ft.; it is in itself 
a formidable structure, being 65 ft. high, and is built of eighteen 
piles, each made of two Barlow rails, rivetted back to back. At 
vertical intervals of every 10 ft. come five lower landing decks 
or stages. These are made of opén boarding, laid upon a strong 
framework of rolled iron joists and girders, which serve as 
distance Hiecee between the piles, Horizontally, diagonally, 
or cross diagonally, runs a complete rigging of wrought-iron 
rods as bracing, and in the centre up the entire structure are to 
be carried the stairs, which are wide and ample, and of which 
there will be five pairs, Around the entire wrought-iron frame- 
work runs a vertical casing of 8 in, timber fender-piles, about 
2 ft. 6 in. apart, which are intended to distribute the shocks of 
vessels discharging. 

The pier-head 1s doubtless sufficient for the purposes of a 
landing-stage, for which it seems to be designed; but, if it is to 
be used as an attraction for promenaders, as a resort for the 
residents and visitors of the; pretty little town of Clevedon, as 
a place where the band may play on summer evenings, to the 
delight of “congregated thousands,” then we fear its deck area 
of 50 ft. 42 ft. less the stair opening will be found too small. 
It should have had another row of piles on each side, which 
would have increased it to 75 ft.x42ft. Even then there 
would have not been too much space, after deducting all the 
obstructions of band-houses, pollards, masts, ropes, signal-huts, 
&c., and the numerous necessary adjuncts toa work of this 
character. 

In all other respects, the work seems well adapted for its 
situation. The large spans are.right in view of the difficulty of 
the foundations. The openings are pleasingly formed , by the 
elliptical arch. Advantage has been taken of, the smapor tank 
combined principles of “continuity” and “ double gantilevers.” 
The piles, though long, are clustered, and we know,that, union 
is strength. Although the use of the Barlow rail,as, a_ pile 
is not altogether new, it has, we believe, never been employed in 
England before for a work of equal importance. 

It remains to be stated that the quantities of wrought iron 
used are nearly 350 tons; of.cast iron, under 7 tons; and that 
the entire cost of the work wijl be under 10,0002 


and ap-' 


” 





Ovr Coat-Pretps.—It is that the report of the 
Coal Commission will appear'm the course of the coming 
year, but at what time Mr. Hardy, the Seeretary of State, is 
unable to state. 





NOTES FROM THE NORTH. 
j . Guascow, Wednesday. 
Clyde Shipbuilding for November.—The shipbuilding trade 
during the past month has shownisigns of a little improvement 
in the numbers of men who have resu work, In 


int of 
| vessels launched during the month it has beeu cnusushy dell, 


but that: was-no doubt caused by the orders on hand & few 


| months ago running ovt. It is, however; pleasing to note, on 


the whole, that:prospects are much better than they were 
two months ago. The following is a statement of the number 
and tonnage of vessels launched during the past month and 
eleven months, as compared with corresponding periods of two 


previous years: 
1867. 1866, 


Tons. Vis. Tons: . Vis. 
650 13 12,490 49 


Vis. 


Month .......+ 15,730 


6 8, 
\) Eleven months 161° 102,250 195°.110;280 287 142,920 


Among the vessels launched during the month there were; 











. os 
Charac- | 25| 2 : Owners and 
Name. ter. 5 eS 5 Builders. Destinations. 
(Sai s i 
} & 
Ceres ......| Screw | 200 1750 Messrs. Austrian Lloyd's 
[DennyBros.} Steam Naviga- 
Dumbarton tion Company. 
Trene ......| Paddle Trinity ouse, 
steam- London. For 
yacht | 200) 750)Messrs. Lighthouse In- 
Caird & Co,| —spection. 
Greenock 
San Pedro | Paddle | 80) 350|Messrs. Messrs.Proudfoot 
Wingate and Co. For 
and Co, River Plata, 
Diamond...) Screw | ... | 100|Messrs, Messrs. Robert- 
aa Swan | son, Glasgow. 
Anita ......| Screw |... | 50|Messrs. Hill) South America. 
Lumari_ ...|Fron sail- Captain Connell. 
ing ship | ... | 650/Messrs. outh Ameri- 
Stevens can trade. 




















Other Shipbuilding Items.—The small steamer, Anita, named 
in the table above, coaled at Greenock last week, and proceeded 
over to Gareloch for the adjustment of her compasses, pre-' 
paratory to starting on her voyage to Buenos Ayres. ‘To cross 
the Bay of Biscay at this time’of the year, and especially during 
the prevalence of violent storms, in such a small craft as a 50-ton 
steamer is certainly a perilous undertaking on the part of 
Captain McVicar, her commander. 

The new screw steamship Baltimore, 2200 tons, ‘built by 
Messrs. Caird and Co., for the North German Lloyd's, for their 
new line of Bremen and Baltimore traders, which has been 
lying over at Gareloch for the last two months, was towed back 
to the Victoria Harbour, Greenock, a few days agu. Her shaft, 
which has been made in Germany, having arrived, she will now 
be completed. 

There was launched on ‘Saturday afternoon a handsome 
screw steam-tug from the building-yard of Messrs, Donald and 
M‘Farlane, Paisley. As she glided into the water, she was 
named the Francisco by Miss M‘Farlane. Her dimensions are 
length, 50 ft.; breadth, 12 ft.; depth, 6ft. She is intended 
for the South American trade. The machinery, constructed by 
the builders, consists of a pair of diagonal engines of 20 nominal 
horse power, steam winch, and one of Chaplin's patent distilling 
apparatus, 

On Thursday there was launched from the shipbuilding yard 
of Messrs. Walter Hood and Co., Aberdeen, the Ploughman, a 
fine new brig of 177 tons register N.N.M., classed A 1 at Lloyd’s 
for nine years. ‘The vessel is the property of the Aberdeen 
Commercial Company, and isto be commanded by Captain 


Petty. 

, Pig Iron Market.—Since my last budget was made 
up, the pig iron market has been very quiet and inactive, as a 
rule, only on one or two occasions becoming firm, but even then 
the prices have never practically been above 53s. 3d. cash and 
53s. 5d. a month. Yesterday a transaction was reported of 
500 tons at 53s. 3d,; to-day there has been no change in the 
prices, and the market has again been inactive. During the 
month just closed the price of pig iron has declined 2s. per ton, 
the highest being 55s. 3d. and the lowest 53s. 3d. The stoc 
in Connal and Company’s yards at the end of the month was 
209,760 tons, with warrants circulating for 198,700 tons. ‘The 
following is the statement of pig iron shipments from all Scotch 








ports 
For the week ending 30th November, 1867. 

tons. 

i On oa Par 9,055 
RRepene aS OSs cic, occ, EE 
Decrease se arr 1,142 

Total since 25th December, 1866 .,. 573,659 

For corresponding period in 1865-66 531,705 
Increase ae tee 21,954 


Glasgow Customs’ Revenue.—The following is the amount of 
Customs’ revenue revenue received at this port for the past 
month, and for the corresponding period in 1865 2 1866: 

s. d, 
Month ended November 30th, 1867 .,, 115,414 1 4 
” 186 102,411 2 11 
ss 1 % 1865 s.. 67,075 2 1 
The revenue from January to November this year inclusive, 
exhibits, us compared with the corresponding eleven mouths of 
last year, the large increase of 244,800/. 15s. 4d., the amount 
for these different periods being as follows: 
£ «8s d 


January 1st till November 30th, 1866... 835,269 14. 2 
2 im 1867... 1,079,570 9 6 
Glasgow Harbour Revenue—aAs evidence that the trade of 
the port of Glasgow is increasing at an enormous rate, not- 


” ” we 


may mention that the harbour revenue for the past month of 
November was increased by 1009J. 5s, 9d. over that of the cor- 
responding month of Jast year, ‘The month just closed has not 
been in any way exceptional, for the increase in the revenue 
during the five months ending with November has been 5800/. 
This ought to be considered a very satisfactory state of things. 
Caledonian Railway Inquiry.—The last issue of the Railway 
News, in an article on this subject, gave currency to a rumour 
that the late general manager of the Caledonian, Mr. 
Christopher Johnstone, at present employed as one of the 
Government commissioners on the Irish railways, had refused 
to be examined by the Committee of cg into the affairs of 
e 


the Caledonian Railway Company. The local journals here 
have been authorised to give the allegation an unqualified con- 
tradiction. 

Chair of Ei 





9 in Edinburgh et — 
Dr. Muir announced, at a late meeting of the University Endow- 
ment Association, the proposed foundation of a Chair of Engi- 
neering in the University of Edinburgh. Sir David Baxter, of 
K , who has on former occasions proved his warm interest 
in the university, has, for a third time, presented a sum ot 50002. 
to the Senatus. As a tribute to the eminent Dundee manufac- 
turer who has founded his fortunes by industrial pursuits, the 
Senatus have recommended that this sum should be devoted to 
the advancement of technical education. A chair to teach civil 
and mechanical engineering would be a most important addition 
to the College. But the interest of 50002, amounting to 2002, 
annually, would be insufficient to tempt a professor of high emi- 
nence to accept this chair. Sir David Baxter has, therefore, 
very properly made it a condition that the Government shall 
meet him half-way, and add an equal amount to the salary, 
making it 400/., besides the fees. ‘The Government readily con- 
sented to a similar condition when Dr. Muir founded the chair 
of Sanscrit. Now that public attention has been so much 
directed to the deficiencies of this country in technical educa- 
tion, there cannot be a doubt that the Government will warmly 
welcome this proposal, ‘The proximity of the Industrial Museum 
to the University renders the latter peculiarly suited to the 
development of an efficient department of technical education. 

The Sewage Question.—A of the visit of Messrs. J. F. 
Bateman and J. W. Bazalgette to Glasgow, of which I spoke 
last week, it is worthy of mention that un association has been 
formed this week, whose object is the consideration of the sewage 
question. Mr. Randolph, who was in the chair on the occasion, has 
been appointed vice-president. Theassociation already embraces a 
number of mechanical and civil engineers, chemists, and other 
manufacturers, and other professional men. On the occasion 
in question a paper was read on “ The Disposal of the Sewage,” 
by Mr. T. Hoey. The manurial ingredients of the Glasgow 
sewage are estimated by Mr. Hoey at 206,000/. annually, and 
the cost of coverting the solid contents of the sewage into dry 
manure, he estimates at 147,000/. In the course of the dis- 
cussion which followed the reading of the paper, it was stated 
that the town authorities of Dundee take up the whole of the 
ashes, night-soil, and street-sweepings of that town, and sell 
them for a sum which nearly defrays the cost of removal, while 
in Glasgow that operation costs more ihan 20,000/. annually. 
Edinburgh, Manchester, and Liverpool are all much more 
favourably situated than Glasgow with reference to this pecu- 
niary consideration. ee 

Institution of Engineers and Shipbuilders’ Association. —At 
the meeting of this body, last week, Mr. Robert Duncan, ship- 
builder, Port Glasgow, read an elaborate paper on “ The Pro- 
posed Amendment of the Merchant Shipping Act.” The mode 
of measuring the tonnage of ships was the topic chiefly treated 
of by Mr. Duncan. The suggestions were considered so im- 
portant, that the discussion upon the paper is postponed to the 
next meeting. Mr. James R. Napier, F.R.S., followed with a 
short paper criticising the 3rd, 13th, and 14th articles of the 
Admiralty Regulations for preventing collisions at sea. The 
following is the conclusion of Mr. Napier’s exceedingly clever 
reply to “ The Rule of the Road for Steamers, Simpie, Sufficient, 
and Intelligible,” by “ Te Gs” 

“ Although Mr. Thomas Gray, whom I take to be the author 
of the pamphlet signed ‘ T. G.,” has recently put the rule he has 
been commenting on, and other rules, into verse as aids to 
the memory, I submit that at .present they are deceitful and 
dangerous, and ought to be suppressed until the screens are 
altered ; and that the following lines, suggested by a communi- 
cation in Punch on 28rd November, should be authorised, as 
they represent the effect of the present practice of fixing and 
| Screening lights, and are much more likely to prevent collisions 

than Mr. Gray’s version: 
“ WEATHER DARK AND CLOUDY. 
|** A, seeing Three lights nearly ahead on Starboard side 
sings, to aid his memory : 
“ A meeting steamer I'll not dread, 
When I see three lights ahead 
I'll port. my helm and show my red, 
And if I’m smash’d what ean be said? 
B., seeing a White and Green light nearly ahead on Star- 
board side, sings, to aid his memory: , 
* Green to Green, so it’s said, 
Is perfect safety,—Go-ahead. 
But if the Lubber port, I say 
A collision’s likely, Thomas Gray.” 

Mr. Napier also read some verses which had been written in 
1803, on the first steam-barge which plied on the Forth and 
Clyde Canal. They had long been in his father’s possession, 
but never published. It you publish them, I fear you would 
ulmost require to refer your readers to a glossary of the Scotch 
dialect, unless in the case of those who are “to the manner 


born.” 
[We shall give these amusing verses next week.—Ep. ] 











Sup 1 a Raruway Currina.—A man and three horses 
were killed, on Monday, on the Aldershott extension (now in 
rogress) of the South-Western Railway, 4 a sudden and 
slip of earth in a cutting upon which a considerable 





withstanding the general depression throughout the country, I 


force was engaged at the time. 
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PUBLISHER’S ANNOUNCEMENT. 
Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m.on Thursday. The charge for ad- 
vertisements is three shillings for the first four lines or under 
and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the charge 
is 2s. 6d. extra, subscriptions being payable in advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau d’ENGINEERING pour la France est 15 Quai 
Malaquais, Paris, chez E. Lacroix, Directeur des Annales du 
Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are re- 
ceived by Mr. Charles Gilbert, the Publisher of ENGINEERING, 
of whom also the Nouveau PorRTEFEUILLE DE L’INGENIEUR 
DES CHEMINS DE Fer may be obtained, price 91. 


A number of advertisements have been unavoidably ex- 
cluded from our advertising columns this week. We cannot, 
under any circumstances, allow more space to advertisers 
than we now give. 


The first of our series of portraits of the Engineers will 
appear in our next number. 


MEETINGS NEXT WEEK. 

Tuer Institution or Crivit Enainrers.—Twuesday, De- 
cember 10th, at 8 e.M. Discussion 1: “ Description of the 
Victoria Bridge, on the line of the Victoria Station and 
Pimlico Railway.” By William Wilson, M.Inst.C.E. 2. 
“On New Railways at Battersea; with the Widening of the 
Victoria Bridge, and Approaches to the Victoria Station.” 
By Charles Douglas Fox, M.Inst.C.E. 

Socrety or EnGineers.—Monday evening, December 9th, 
at 74 P.M. Annual General Meeting for election of officers 
for ensuing year, &e. 

Civit AND Mecuanicat Eneineers’ Socrery.—Wednes- 
day, December 11th, at 8 p.m. “On the Preservation of 
Timber.” By Mr. R. M. Bancroft. 
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THE PRIVATE BILL OFFICE. 


At the rate at which engineering practice is declin- 
ing, it should not be long before the Private Bill Office 
is to let, or appropriated as a porter’s lodge or 
a lumber-room. Never in the recollection of the 
younger generation of engineers has it looked so 
empty, in the first week of December, as now ; never 
did it present such a beggarly account of empty lockers. 
But fifty-two railway plans, much the Jarger number 
being of unimportant Sosiations, have been deposited. 
There are also six tramway plans and sixty-six miscel- 
laneous plans, The list of deposits was printed on 
Tuesday evening, and the plans were first opened for 
examination on Wednesday. Previous to that, the 
Times had given a list of deposits, which we reprint 
elsewhere, but which could only have been compiled 
from the notices in the Gazette, and some of the bills 
said to have been deposited were not forthcoming on 
Saturday evening last—the critical eight o’clock of the 
30th of November. One of these, announced in the 
Times as having been actually deposited, would have 
been the most important bill of the session. It was 
the Liverpool Metropolitan, and a good story attaches 
toit. A distinguished engineer, one King John, had sent 
astrong staff down to Liverpool to survey the streets 
and sound the Mersey, which, as our readers know, 
was to be tunnelled. Everything was going forward in 
anticipation of a glorious campaign in the committee- 
rooms, when another distinguished engineer, also a King 
John, who regards all underground lens undertakings 
as his special preserves, despatched a strong force to 
the scene, with instructions to outflank ‘ enemy 
right and left. This force arrived in Liverpool early 
in November, and returned, we believe, on the 18th, 
with materials for fifty-two sheets of plans, which it 
was impossible to have lithographed in time for the 
30th, and which, we will venture the suspicion, were 
never intended to be deposited at all. But the King 
John who was first, in order of time, foresaw, as he 
— the coming war, and effected a retreat from 
the disputed territory, leaving it in possession of the 





other King John, whose military genius had made him 
master of the situation, but who, having demoralised 
the enemy by his formidable preparations, quietly dis- 
banded his army of occupation on a long furlough. 
The result of this fine stroke of professional intimida. 
tion is that no bill has been deposited by either poten- 
tate, and thus Liverpool is again left to its fate and its 


ferry. 

"There is an underground scheme, however, which 
looks very subterranean indeed. It is that of the 
Eastern Metropolitan (Underground) Railway, to ex- 
tend under the Whitechapel and Mile-end-roads, from 
the Metropolitan District Railway Station at Aldgate 
to the Great Eastern and North London Railways at 
Bow. The deposited plan does not at present bear 
the name of the engineer, but a narrow strip of the 
paper of the cover has been cut out and a piece of 
blank paper gummed over it, where the name has 
doubtless been. If rumour whispers correctly, the 
name was “John Fowler,” and was placed there 
without the sanction of that gentleman. One Charles 
Baylis, somewhere near the Poultry, is the solicitor, 
and we believe he is also the engineer, as well as being 
the proprietor of freehold land at and near Bow, which 
would no doubt be benefited by the proposed railway, 
to say nothing of its value to the nobility and gentry 
of Whitechapel, for whose accommodation moke-boxes 
and basket-vans would doubtless be provided. The 
proposed line for the improvement of Mr. Baylis’s 
property is to be about 24 miles long, and subways are 
to be made alongside for the accommodation of gas and 
water mains, telegraph-wires, &c. We fear Mr. Baylis 
will find himself call ed upon to exercise the virtue of 
patience for a few years, as his line will not be made 
in a hurry. 

Another scheme is that of the Islington Railway, of 
which Mr. Robert Richardson, of the Inventor’s In- 
stitute, and Mr. John Imray, of the same body, and 
who was lately an axle-maker in the Westminister- 
bridge-road, are the engineers. Their line is to be 
overground, 12 miles long, extending, upon a con- 
tinuous viaduct, from Islington-green to the Metro- 
politan Railway Station at Moorgate. Forty-one 
spans of 150ft. each, are marked on the plans, and 
these would nearly make up the length of the line. 
The gradient is 1 im 75 down, for a considerable dis- 
tance, from Islington. 

Mr. Peter Barlow’s Tower Subway, a new Thames 
Tunnel, in which omnibuses to carry twelve passen- 
gers, all inside, are to be propelled by the muscular 
power of onze man, also enters an appearance. ‘The 
subway is to be about a quarter of a mile long, ex- 
tending under the Thames from near the Tower to 
Pickle-Herring-strect. The passengers are to be taken 
down the end shafts, 48 ft. deep, and up again by 
hydraulic lifts. The tunnel will descend at the rate 
of 1 in 40, from each end, to a short level under the 
middle of the river, where the rails will be 61 ft. 6 in. be- 
low the level of high water. Mr. Barlow’s own account 
of his scheme, which we noticed last week, is too absurd 
for serious consideration. If there is really a con- 
siderable across-river traffic to be developed between 
fTower-hill and Pickle-Herring-street, it will require 
something more than man-worked omnibuses to de- 
velop and work it. ; 

The East London (Thames Tunnel) Railway, of 
which Mr. Hawkshaw, Mr. George Robert Stephen- 
son, and Mr. Burke are the engineers, is to be extended 
to New Cross, and short new lines, called the Brighton 
Up Junction and the Brighton Down Junction, are to 
be made to connect it with the South Coast system. 
We sce gradients marked 1 in 60 and 1 in 77 on the 

lans. 

: The Dingwall and Skye Railway, authorised in 1865, 
and of which Mr. Murdoch Paterson is the engineer, 
is an interesting line right across Scotland, from the 
Highland Railway, north of Inverness, to Loch Alsh, 
where a ferry will take the passengers and goods to 
Skye. The company deposit a large portfolio of plans 
for deviations, &c. The line will be nearly a surface 
line, with no heavy works, but with several miles of 
radients of 1 in 50. A pier is to be made at 
ttadale. 

The Carnarvon and Lilanberis Railway, already 
authorised, will be an interesting work, rising from 
Carnarvon, much of the way at the rate of 1 in 63, to 
one of the lakes below Llanberis, itself so near Snow- 
don. The line is to be turned over to that great rami- 
fying concern, the London and North-Western. 

Humbuied 59 in the Private Bill Office is a deposit 
by Mr. William Dyce Gay, assisted by Mr. Jobn 

wkshaw and Mr. James Abernethy, as consulting 
engineer. This scheme has for its object an improve- 
ment of the tidal harbour of Aberdeen, a diversion of 
the river Dee, and a reclamation .of a considerable 





area on the south side of the present course of the 
river, which is now useless tidal land. The diversion 
of the Dee is designed to commence about two-thirds 
of a mile southwards of the existing upper dock, at a 
— adjacent to the Caledonian Railway, where the 

is . ye by the Wellington Suspension Bridge. 
It will be about 6000 ft. in length, and a channel 
would be provided 380 ft. wide. The town of Aber- 
deen is situated almost entirely on the northern bank 
of the Dee, and possesses an inner and an outer dock, 
approached by a tidal harbour. The entrance to this 
harbour is to be improved by the removal of a spit of 
land which at present narrows the mouth, and the 
navigation channel is to be widened and deepened for 
a length of 3000 ft. The existing north pier at the 
commencement of this navigation channel is to be 
extended for a length of 400 yards, and a small jetty 
on the opposite shore is to be removed, and replaced by 
a breakwater 1200 ft. to the seaward, protecting the 
channel approaches and the tidal harbour. This ar- 
rangement forms an efficient protection, and leaves a 
clear seaway of some 1200 ft. for entering the harbour. 

Nos. 28, 24, 25, are three rival schemes for rail- 
ways in the Isle of Wight. The first is entitled 
“The Isle of Wight Central,” and is engineered by 
Messrs. Alfred Giles and William Stratton; it hasa 
total length of 7 miles 1 furlong, and commences by a 
junction with the Cowes and Newport Railway, near 
Newport, and terminates at the Sandown station of 
the Isle of Wight Railway, in the parish of Brading, 
effecting a junction with that line. With the excep- 
tion of one tunnel of 294 yards, the railway works are 
comparatively light in this scheme. 

The Isle of Wight, Cowes, and Newport Railway 
(24) is No. 23 backwards; it is made up of one big 
line and two little ones, commencing in the parish 
of Brading by a junction with the I[sle of Wight 
Railway, and ends near Newport, in the parish 
of Carisbrooke, by a junction with the existing 
Cowes and Newport Railway. This line is 6 miles 
6} furlongs in length. ‘Lhe short railways, numbered 
2 and 3 on the deposit, form double junctions at each 
end of the main line with the existing railways respec- 
tively. Mr. H. D. Martin and Mr. W. Hunt are the 
fathers of this scheme. 

No. 25 is quite original and distinct in its route 
from the two preceding mains; it consists of two 
railways which commence in the parish of Brading, and 
terminate in Carisbrooke parish, having together a 
length of 9 miles 1 furlong. Line No. 3 is a short 
line, 10 chains long, the greater part of which has a 
gradient of 1 in 11. R. J. H. Saunders, Esq., has 
his name on this deposit. The present prosperity of 
the existing Isle of Wight railways is great and in- 
creasing, but we did not think that any engineer, even 
in the present hard times, could find the heart to at- 
tempt to persuade hopeful shareholders that Isle of 
Wight railways would prove a desirable and remunera- 
tive investment. Mr. Benjamin Piercy deposits plans 
and sections for nine lines in the neighbourhood of 
Newport, Monmouthshire. Collectively they make up 
a length of about ten miles, and comprise a junction 
between the existing Sirhowy Railway and the Brecon 
and Merthyr-‘Tydvil Railway, a junction with the 
South Wales Railway, and branches to the Tredegar 
wharves, the Newport docks, and the Pill Bank branch 
of the Monmouthshire Railway. No works of any 
magnitude distinguish this scheme, which is free from 
steep gradients, 

0. 124 was shut out in the cold on the imperative 
30th, and was not deposited till the 2nd of December, 
which delay, according to standing orders, is a capital 
offence. It is a scheme deposited by Mr. J. Simpson, 
as consulting engineer, and Mr. William Bull, on be- 
half of the North Middlesex Waterworks Company, 
and is an application for permission to enlarge their 
works at Colney Hatch, and to construct a reservoir 
near Muswell-hill; likewise to make tanks at Mus- 
well-hill, Finchley, and Whetstone, in the parish of 
Finchley ; also to lay down mains through Colney 
Hatch, Edmonton, Tottenham, Friern Barnet, St. 
James, Clerkenwell, St. Mary, Highgate, with branch 
conduits wholly in Tottenham. 








THE P. AND O. COMPANY. 

Tue Peninsular and Oriental Steam Company have 
lost, according to their accounts, no less than 177,047/. 
in the last year. The paid-up capital of this company 
is 3,306,435/., so that the loss is upwards of 54 per 
cent. upon this amount. This loss is mainly due to 
the cessation, last year, of the exports of specie to the 
East, from which source 220,000/. of annual revenue 
was formerly derived. The company have also lost 
one of their ships, the Singapore, valued at 34,300/., 
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and the wreck of the Surat involved a charge for re-| sion, surface-condensation, steel shafting, &e., as any 


pairs of 20,000/. more ; but both these sums fall upon 
the underwriting account, which still shows a credit 
balance of 60,700/., the company being said, by a 
fiction, to “‘ insure their own ships,” which means that 
they pay nothing to underwriters, but reserve and 
fund something yearly out of earnings to meet occa- 
sional losses. 

The new mail-contract, however, just entered into 
for twelve years ‘will add 170,000/. a year to the com- 
pany’s revenues ; and in a very probable contingency, 
that of their being otherwise unable to declare a 6 per 
cent. dividend, the subsidy will be increased to 
500,000/., or 270,0002. more than at present, the pre- 
sent subsidy being 230,000/. At the same time the 
company undertake a more frequent service, maintain- 
ing a weekly mail to Bombay ; but no increase is to be 
made in the contract speed, which is now 10 knots an 
hour this side of Alexandria, and 9} knots beyond 
Suez. Indeed, the company may exceed the contract 
time by 24 hours on the 141 hours’ voyage in the 
Mediterranean, and on the 313 hours’ voyage from 
Suez to Bombay, without incurring any penalty, and 
after this the penalty is but 50/. for each 24 hours of 
delay, a penalty which, with coal at 3/. per ton on the 
other side of the Isthmus, the company could better 
afford to pay than to keep their contract time, even 
when the extra provisioning of the passengers is con- 
sidered—a matter which would be far more than com- 
pensated by the lessened wear and tear of the boilers 
and engines working at the slower speed. 

The improvement to be effected under the new con- 
tract will be as follows: Caleutta, which now has in 
the year 24 mails of 34 days, and 24 mails of 29 days, 
will have 52 mails of 29 days; Madras, which now has 
48 mails of 30 days, will have 52 mails of 30 days; 
while Bombay, which now has 24 mails of 24 days, will 
have 52 mails of 24 days. It is clear, however, that 
along with the mails the company must have passen- 
gers also, in order to pay their way; and in addition 
to the competition of the French steamers of the Mes- 
sageries Impériales, the Calcutta service of the P. 
and O. Company will in a few years be affected by 
the completion of the railway between Bombay and 
Calcutta, when most passengers for the latter city will 
cross India by rail, instead of going round by Point 
de Galle and up the Bay of Bengal and the Hooghly. 
Indeed, this will be the natural route for the mails 
also ; but the company are nevertheless bound to keep 
up the separate Calcutta service. As for the competi- 
tion of the French steamers, it is not yet certain how 
far it may go. The fine French steamers now plying 
between St. Nazaire and New York have quite run 
the American steamers off the course, and, to some 
extent, they have affected the receipts of the English 
companies. We know that, not only by Frenchmen, 
but by Americans also, certain of the Clyde-built ships 
of the French line are now preferred as the swiftest 
and most luxurious of any crossing the Atlantic, the 
Cunard steamers not excepted. They enjoy a large 
imperial subsidy, as do the French steamers to the 
East, and there is undoubtedly to be, if we should not 
say there already is, a keen race for supremacy of 
traffic. 

We have said nothing of the Suez Canal, but long 
before the present contract of the P. and O. Company 
expires, it should be open to their ships, at a cost far 
less than that of the Egyptian Railway transport and 
the maintenance of a separate service. The continuous 
run of a steamer from Marseilles to Bombay vid Suez, 
or even to Calcutta, would be not more remarkable 
than that of the Panama snd Australian steamers, 
which steam 6500 miles on a stretch, without a single 
stop for coal or provisions. 

The P. and O. Company need cheaper coal beyond 
Suez. The Labuan coal, which promised so much, 
and which is really so good, and sold at only 20s. a ton 
at Labuan, is now well shut out of the market by the 
proceedings of the Lairds of Liverpool, who are in 
a fair way to break up the company formed for work- 
ing the coal, and for running steamships to China. 
At present coal at the P. and O. Company’s Eastern 
stations costs 3/. per ton, whereas there is abundance 
of coal, and very good coal too, in India, close to the 
railways, in Labuan, in New South Wales, near Sydney. 
and in Japan. The Singapore Gas Company now ob- 
tain first-rate gas coal, at Singapore, at prices below 
those paid by some English companies. 

We ought not to omit saying that the P. and O. 
Company have, through their managing director and 
engineers, done their utmost to economise in fuel. 
They have given every encouragement to makers who 
undertook to supply the most economical pattern of 
engine, and have gone as far with quick-going, direct- 
acting screw-engines, with superheating, high expan- 








company in the world. Unfortunately both for the 
company and the public, some of these trials have not 
turned out as we could have wished. But enough has 
been done to prove that, whenever any good case is 
made out for an improved system of steam machinery, 
the P. and O. Company will not be the last to take ad- 
vantage of it. 








CONVERTED GUNS. 

Sm Joun Paxtnatoy, in reply to a question by 
Major Anson, has assured the House of Commons 
that it is the intention of Government, in the course 
of the next year, to convert a large number of 32- 
pounder cast-iron guns into 64-pounder rifles. This 
is not to be done at Woolwich Arsenal, but under the 
immediate superintendence of Major Palliser himself. 
Sir John, however, stated that the Ordnance De- 
partment were of opinion that the 68-pounder, when 
converted, would not be able to withstand the heav 
charges required, and he intimated that, althoug 
throughout all her Majesty’s possessions we are de- 
ficient in the proper and requisite number of rifled 
guns, the conversion of the 68-pounder would not be 
attempted. 

A correspondent of the Zimes, evidently well in- 
formed, thus explains the circumstances under which 
the Ordnance Committee arrived at the conclusion, 
two years ago, that the converted 68-pounders would 
not withstand battgring charges : 

“ Tt is but fair to say that the gun on which the Ordnance 
Select Committee founded that report two year: since was not 
a true Palliser converted gun. 

“ The state of the case is this: A 68-pounder was converted 
on Major Palliser’s plan, and fired 800 rounds with charges 
ranging from 16 lb. to 20 1b. of powder; at the 750th round 
the inner barrel was split, apparently, according to the Ord- 
nance Select Committee report, from the use of round- 
bottomed shells; 50 rounds were then fired without causing 
any further change in the gun. 

“At this stage it was determined to replace the inner barrel, 
and to do this the solid breech was cut out and replaced by a 
common cast-iron screw plug. 

“IT was present when the gun was proved in this state with 
274 1b. powder and 115 Ib. shot. At the first round this cast- 
iron plug split in half, and with my hand I could make it 
rattle in its berth. Fifty battering charges of 22 1b. powder 
and 115lb. shot were afterwards fired at angles of from 
3 degrees to 18 degrees, when, as expected, this broken cast- 
iron cascable was blown out, and the Ordnance Select Com- 
mittee naturally reported such ordnance as unfit for battering 
charges. 

“It may, however, be interesting to the public to learn that 
the 7 in. barrels of this gun were removed by Sir W. Arm- 
strong and Co., and placed ina lighter gun than a 68-pounder, 
viz., the cast-iron 10 in. gun of 84cwt., and then bored up to 
a calibre of 8 in. 

“ This time, however, there was no patchwork at the breech ; 
it was, in fact, a converted gun on the correct Palliser system, 
and these identical barrels, which had been reported on as 
unfit for the battering charges of a 7 in. gun, were submitted 
to the test of an 8in. Woolwich gun of 9 tons weight, the 
proof charges being 37} 1b. of powder and 180 Ib. shot. I 
was present at this proof, and afterwards saw 50 rounds fired 
at Woolwich as rapidly as possible with 30 Ib. of powder and 
180 Ib. shot. 

“ This gun is now at Shoeb ess, where it has since fired 
a considerable number of rounds. It has shot through the 
Warrior target at an angle of 30deg., and there is nothing 
the matter with it. 

“T believe I am not mistaken in saying that the Ordnance 
Select Committee were right in denying battering powers to 
guns patched up in the breech with cast-iron screws, and, 
further, that the question of battering charges with the real 
Palliser converted 68-pounder rests, as far as they are con- 
cerned, entirely on the possibility of so strengthening the old 
gun-carriages as to enable them to withstand the recoil. 

“The Ordnance Select Committee have now a 7 in. con- 
verted 68-pounder at Shoeburyness mounted on a strength- 
ened carnage. The result of battering charges on this gun 
and carriage will soon be known, and till then it is not pos- 
sible to arrive at a final decision upon this very important 
question.” 

The bare cost of manufacture of the 7 in, Woolwich 
gun is given as 405/., which, of course, includes 
neither general charges nor profits. Major Palliser’s 
estimate for the conversion of the 68-pounders by 
private manufactures varies, according to his three 
patterns, from 1951. to 2387. 

Major Palliser has accomplished wonders with his 
converted guns — wonders because, upon @ priori 
reasoning, nearly every ordnance engineer woula have 

pronounced such results impossible. Mr. P. M. 
Pastas has worked in the same field, and with not 
less success in respect of the endurance of his guns, 
although, so far, without any personal gain. 

Most encouraging as are the results already at- 
tained, the action of the Ordnance Select Committee 
in carrying the tests to the extreme limit of endurance 
cannot fail to be generally approved of. What is 
desired is that our costly mistakes in ordnance may 
be henceforth avoided. Thus far it would appear that 
the whole history of our wrought-iron guns, whether 





known as the Armstrong, the Elswick, or the Wool- 
wich gun, has been a frightful mistake, inasmuch as 
these guns are apparently no better than, if as good 
as, converted cast-iron guns at less than half the 
price. Mr. Fraser’s cheapened gun, which has done 
so well, is a great: departure from the wrought-iron 
guns which it succeeded, and a notable return towards 
cheapness and simplicity. 








THE EXPLOSION AT LIVERPOOL. 

A sTEAMSHIP, with seventy-tliree souls on board, was 
blown into three pieces and sunk in the Mersey, on 
Friday morning last, by a terrific explosion, of which 
the cause is not known. But forty or fifty of those on 
board were saved. This vessel, the Bubulina, was 
formerly a blockade-runner, known as the Colonel 
Lamb, and had been purchased by, and refitted on 
account of, the Greek Government. She was built in 
1864 by Messrs. Jones, Quiggin and Co., of Bessemer 
steel plates, was 279 ft. long, 35 ft. broad, was 15 ft. 
deep, and had 350 horse paddle engines made by 
Messrs. James Jack and Co., and capable of driving 
her 164 knots an hour. 

The explosive elements on board the ship at the 
time of the disaster were, first, her boilers, under 
steam; second, 350 tons of Poweil’s Duffryn steam- 
coal; and third, a quantity of gunpowder. The 
magazine, however, was in the bow, and no explosion 
took place there. Besides, if it had, the shattering 
effect would have been greater than that of merely 
breaking the ship across. Those who heard the ex- 
plosion heard three successive reports, following 
quickly one after the other ; whereas, in all probability, 
but a single report would have been heard had the 
gunpowder exploded. 

Instances of the explosion of marine boilers on 
board of steam-ships are fortunately very rare, so rare 
that we cannot here recal an instance of a true explo- 
sion of the kind, the failure of the steam-pipe of the 
Parana, at Southampton, and of the Great Eastern’s 
feed-water casing being very different in the circum- 
stances attending them. Yet there is no necessary 
reason why marine boilers should be more exempt than 
others from explosion, since they are inherently of a 
weak form, being nearly square, and not circular like 
most other boilers, and they are exposed to the chances 
of corrosion, over-pressure, &c., like all boilers. Nor 
would the fact of three boilers, of a connected series, 
exploding one after the other in quick succession—as 
might be inferred from the three reports heard—be 
unprecedented. Would such an explosion, however, 
or series of explosions, blow a ship into three pieces, 
or even into two? It has been stated in the papers 
that no boiler explosion on shipboard was ever aad 
to break the keel, As we have already said, very few 
boiler explosions in sea-going vessels have ever hap- 
pened at all; but we believe the keels of steamboats 
on the western rivers of America are occasionally 
broken when their boilers explode. We have par- 
ticulars of upwards of forty of these disasters now 
before us, in many of which three, four, and even six 
cylindrical boilers, worked at from 140 lb. to 1701b., 
exploded simultaneously, and in a few cases the boat 
sunk immediately. In all these cases the boilers were 
on the main deck, well above the water-line, while in 
that of the Bubulina they were under water. The 
flight of one, two, or three boilers, as boilers often do 
fly in exploding, against a ship’s side, would no 
doubt break through it, even when made of the very 
toughest Bessemer steel, as was the vessel in question. 
The captain of the steamer Ant, who rescued many of 
the survivors from the bow and stern, which floated 
for some time afterwards, stated that a heavy bank of 
steam rose from where the reports proceeded. 

It is stated, however, as matter of general belief in 
Liverpool that the explosion was caused by an accu- 
mulation of gas in the coal bunkers, and that the 
Duflryn coal freely and spontaneously gives off its gas. 
With such a quantity of coals, however, 350 tons in a 
vessel of 1132 tons full register, including engine- 
room and all, the net tonnage being 689, the bunkers 
must have been nearly or quite full, and but little space 
could have thus been left for gas. Had it entered the 
engine-room and boiler-room, and even had it not done 
so gradually and been detected, its explosion, judging 
from occasional accidents of the kind which happen to 
colliers, would hardly have been so terrific as was the 
case. Gas explosions happen, now and then, on these 
craft, but we do not hear of their being completely 
blown to pieces and sunk. After the tremendous 
explosion at Nine Elms, we have no wish to dogmatise 
upon the subject of gas explosions, but we have our- 
selves witnessed two or three where the effects would 
not, by analogy, support the opinion that 4 strong 
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steel steamship, with her hatches open, would be com- 
pletely blown to pieces from such a cause. 

We have to choose between the boilers and the coal 
gas, but we think the chances were fully as great 
that the former would blow up as that the latter 
would form and collect in quantities sufficient to 
account for such tremendous effects. We cannot abso- 
lutely know what has happened until divers get down 
to and into the wreck. If it prove to be the fact that 
the explosion was one of gas alone, we think it may 
reasonably create more alarm at the use of coal in our 
steamships than has ever been felt on account of their 
steam boilers. 

Since writing the: above, we learn from the divers 
who have examined the wreck that they have come 
upon two of the four boilers, and that they are perfect. 
One of them, however, was found 200 ft. from the 
wreck. ‘The cause of the explosion is more mysterious 
than ever. 








MIDDLESBORO’ AND ITS FUEL. 

Wnite the ironmasters of Middlesboro’ pay but 
about 4s. 6d. per ton for an ironstone yielding 31 per 
cent. of iron, equal to about 14s. per ton of pigs made, 
they pay as high as 14s. 6d. for their best coke. The 
ironstone is mined within sight of the town, from in- 
exhaustible veins of great thickness high up on the 
face of the Cleveland hills. ‘he coke and coal, how- 
ever, come from Bishop Auckland, 25 miles, by rail, 
to the west, and the rate charged averages 2s. per ton, 
or ld. per mile. The large ironworks in North Lan- 
cashire also draw large supplies of coke from Bishop 
Auckland, a circumstance which tends to keep up its 
price, whereas there are mines of equally good coal 
nearer Middlesboro’, to the north, but with which the 
ironmasters on the south side of the Tees have no 
direct communication, from the want of a bridge over, 
or a tunnel under, that river. 

Mr. Head, of Middlesboro’, lately read a paper 
before the Cleveland Institute of Engineers, in which 
he explained how, by tunnelling under the Tees and 
making, in all, four miles of railway between Middles- 
boro’ and Norton Junction, six miles would be saved 
in the distance to Bishop Auckland, and a communi- 
cation be also opened to the whole Durham coal-field. 
Taking the same mileage rate of 1d. per ton, as at 
present, this would save 74d. on the 25 ewt. of coke 
and coal required for a ton of pig iron; and Mr. Head 
estimates, that taking the further large quantity of 
coal used in puddling and in the mill furnaces, besides 
the saving in the carriage of limestone, &c., it would 
amount to 2s. 6d. per ton of finished iron. Upwards 
of one million tons of pig iron have been made in a 
single year in the Cleveland district; and if only 74d. 
per ton could be saved upon this alone, the amount 
would be 31,250/., while the further saving per ton 
upon the much smaller quantity of finished iron would 
amount to nearly as much more. 

Only the North-Eastern Railway Company could 
be ex ected to make the new line, the cost of which, 
including two curved junctions with, other lines north 
of the Tees, Mr. Head. estimates at 181,620/. Their 
existing line into Middlesboro’ is already greatly over- 
crowded, and it is therefore to be hoped that, in the 
general interests of this important district, the com- 
pany will undertake and carry out an improvement of 
such obvious importance. 








A new Furnace.—During the last few months 
there has been carried on at the works of Messrs. 
Whieldon, Lecky, and Lucas, 190, Westminster-bridge- 
road, a series of experiments on a new form of furnace 
invented by Mr. Thomas J. Leigh. This furnace, 
which is applicable for puddling, steel-melting, or 
other purposes for which an intense heat is required, 
we had an opportunity of examining and seeing in 
action yesterday ; but, as Mr. Leigh’s foreign patents 
are not yet completed, we have been requested to 
postpone giving any description of it for a few weeks, 
when we shall explain its construction fully. At pre- 
sent we need only say that the furnace is adapted for 
burning slack coal as fuel, that this fuel is instan- 
tancously:couverted into gas as it is fed in, and that a 
perfect combustion and very intense heat are obtained 
in it. Crop ends of steel rails placed in the furnace 
are reduced to a perfectly fluid state in twenty-five 
minutes, and wrought iron is also readily melted. 
Mr. Leigh’s first patent was taken out about twelve 
months ago, but he has since then materially modified 
his plans, and he, has just taken out a new patent 
which embodies the results of his extensive expe timents. 


_ BiaENavon.—At Blaenavon three new blast are 
in progress, and will shortly be completed, when there will 
be employment for a considerable number of additional 


A BROKEN STEEL RAIL. 


Tue fact of a steel rail having this week broken on the 
Charing-cross Railway bridge is worth recording, not only be- 
cause the failure of a steel rail is a matter of extremely rare 
occurrence, but because in the case in question subsequent ex- 
periments have demonstrated very clearly the reason why the 
fracture took place. The rail referred to was one rolled by the 
Barrow Hematite Company—we believe, in 1864—and was a 
flat-footed rail, weighing 70 lb. to the yard. Like the other rails 
on the Charing-cross bridge, it was laid on longitudinal 
timbers, to which it was fixed by bray. pig clips —e to 
the timbers, and each pair secured to the rail by a bolt pass- 
ing through the latter. The rail was not broken through its 
depth, but failed from a fracture which reached from the top 
of the rail down to one of the bolt-holes just mentioned, and 
then proceeded longitudinally to the end of the rail, passing 
on its way through the two holes for the fish-bolts. The 
fracture thus detached a piece of the upper table of the rail 
about 20in. long, and this piece so detached was held in 
place by the fish-plates, the fracture causing no accident of 
any kind. On Tuesday last Mr, Peter Ashcroft, the engineer 
of the South-Eastern Railway, had a piece of the fractured 
rail tested at the works at Bricklayers Arms, Colonel Yolland 
being present during the experiments, and, from the results 
obtained, there can be no doubt that,the rail was made of 
steel containing too high a proportion of carbon, whilst an 
examination of the original fracture showed that the end of 
the rail had in all probability been injured by punching the 
holes for the fish-bolts. These holes, although intended for 
2in. bolts, were 1}in. in diameter, and there can be little 
doubt that these holes, punched, as they were, through a very 
hard steel, had paced the metal around them. The 4 ft. 
length cut from the rail was tested by placing it on supports 
3 ft. apart and subjecting it to the blows of a “monkey” 
weighing 3001b. ‘The height of the fall and the deflection 
caused by the blows were as follows, the height of fall being 
progressively increased 1 ft. at each blow: 

Fall of Permanent Deflection 
of Rail. 
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We should mention that the deflections above given were 

measured from a straight edge extending over the whole 
length of the piece of rail (4ft.), and the actual deflections 
between the points of support were consequently somewhat 
less. The blows of the monkey were delivered upon a piece 
of iron bar, lin. square, placed on the rail midway between 
the supports. The manner in which the rail broke was very 
curious. The line of fracture extended downwards from the 
point where the blow was received, nearly through the upper 
table of the rail, and then turned off sharply in a longitudinal 
direction for some inches, It then roms. | gradually down- 
wards, and passed through the bottom flange at a point 
distant 7in. longitudinally from that at which the blow 
was received. The fracture showed an exceedingly close 
and hard grain, more resembling that of good tool 
steel than that of a steel adapted for rails; and we 
trust that a portion broken trom the rail may be 
gg ee to ascertain the percentage of carbon contained in 
it. who have seen, as we have, doubled-headed steel 
rails, weighing 68 lb. per yard, withstand, without cracking, 
two blows in reverse directions of a 20 ewt. monkey, falling 
20 ft., and then a final blow from the same ram with a 30 ft. 
fall, will be disposed to wonder at the failure of a steel rail 
under the tests above recorded; but the fact is readily ex- 
plicable when the hard nature of the material is considered. 
-Although, however, the steel rail which broke on the Cha- 
ring-cross bridge was very far inferior in toughness to the 
steel rails now regularly turned out by thousands of tons b 
our large steel manufacturers, yet we may mention that it 
stood a far higher test than Mr. Ashcroft even considers it 
advisable that iron rails should stand. Mr. Ashcroft’s 
long experience and carefully recorded observations have 
proved to him that an iron rail which will bear more than 
about four blows of a 3001b. “monkey” falling from heights 
successively increased from 56 ft. to 8 ft. is in almost all cases 
too soft to be dirable. Mr. Asheroft’s series of experiments 
on iron rails, extending as they do over a number of years, 
are probably the most complete ever made, and they are far 
too important to be treated of in a short notice like the pre- 
sent. We shall therefore not say more about them here, but 
shall take the opportunity, on an early occasion, to lay before 
our readers some of the facts which Mr. Ashcroft has kindly 
placed at our disposal. 








Mr. Henry Bessemer.—The Emperor of Austria 
has conferred the commander’s. cross of the order of 
Francis-Joseph upon Mr. Henry Bessemer, in acknow- 
ledgment of the great services he has rendered to the 
progress of the iron manufacture of Austria by his 
important invention, The imperial Austrian Consu- 
late-General in London has been charged to transmit 
this decoration to Mr. Bessemer. 

Sourn Yorksuire.—The iron trade of the South York- 
shire district is stated to be less active, although there is still 
a good deal doing. House coal is in active request for Lon- 
don and depdts on the Great Northern route; and there is a 
slight increase in the tonnage of engine coal forwarded to 
Lancashire. The orders received for armour plates at Shef- 
field are giving rise to a large amount of employment; with 
this exception, the iron trade of the town remains unaltered. 
There is a fair demand for Bessemer steel (principally for ex- 
port), and a tolerably good business is being done in steel 
railway rails, axles, springs, and tyres: ; 








Un-STEAM-ENGINELY Conpuct.—The Master of the 
Rolls heard a case on Tuesday, in which Caffyn White, the 
well-known sculler, and the landlord of a public house called 
The Turk’s Head, Wapping, preferred a suit to restrain 
the defendent, who lives next door to him, from —— a 
steam-engine for crushing dry rice and rice husks. The 
plaintiff's case was that the engine in question did almost every- 
thing to annoy and injure him in his business, from worrying 
his wife to clouding and shaking up his beer, and from driving 
away his customers to all but undermining his premises. 
The plaintiff further alleged that the injury done to him was 
so patent and of so’dangerous a character that his insurance 
office had refused to continue his insurance even at an ad- 
vanced premium. In answer to the plaintiff’s case, the de- 
fendant produced a host of‘ affidavits te show that the allega- 
tions of the plaintiff were greatly exaggerated, and that no 
vibrations were given forth by the engine which could in any 
way produce or account for the annoyances of which the 
plaintiff complained. His Lordship said that he would read 
all the affidavits previously to delivering judgment. 


Tue Merroporitan Mary Draracr.— With the excep- 
tion of that portion of the Northern Low Level Sewer under 
the Thames Embankment, the great work of metropolitan 
drainage, vigorously prosecuted through eight years at an 
expense of some 4,000,000/., is now actually accomplished, 
and both sides of the river, and the river itself, are effectuall 
drained. Eighty-two miles of sewers cleanse an area of 11 
square miles, and promote the health of three millions of 
people. The visible results are most en pore? The de- 
cline of the death rate within the bills of mortality, the di- 
minished power of epidemics, and the improvement of the 
public health in the low-lying districts especially, are so 
many testimonies to the efficacy of the new system. Nor is 
the air the only element which has been purified. The 
Thames is at last, comparatively ‘speaking, clean; and the 
very fish have found out the change. They can now live in 
the water of our metropolitan stream, which before was too 
foul for life, and the purity of the river reacts upon tho 
atmosphere around. 

Austrian Rariways.—Since the pacific speeches of the 
French Emperor, several new rai schemes have been 
brought out in Austria; that of the z-Joseph Railway, 
from Vienna to Prague and Eger, shortening the distance to 
Northern Germany, has been successful, the shares offered 
having been fully subscribed. Another company for the con- 
struction of the Alféld Railway in Hungary will, it is said, 
probably mect with an equally good reception. At present 
the low credit of Austria and» Hungary compels them to 
guarantee 8 to 9 per cent. on the capital for these under- 
takings, and under such guarantees the companies create 
shares and preference shares at 5 per cent. interest, which 
they are able to offer with a good profit at the price of 70. 


Fast Steamine.—It is about fifteen years ago since we 
were accustomed to read those perplexing paragraphs 
headed, “ Paddle v. Screw,” showing that the screw could 
barely hold its own. Now the screw appears to be well 
ahead. The westward passage to America is always longer 
than the eastward passage from there, the former being re- 
tarded by the Gulf Stream current and the prevailing 
westerly winds. But we read in the Liverpool news that the 
last passage of the Inman steamship City of Paris to New 
York is the finest ever made by any steamer. Leaving 
Roche’s Point, Cork, on the 2st ult., at 4 P.m., she arrived 
off Sandy-hook at half-past 3 on Friday afternoon, in 7 
days 23 hours and 30 minutes apparent time, or 8 days 4 
hours real time, being at the rate of more than 14 knots or 
16 miles per hour. ‘The news of this remarkably swift west- 
ward voyage comes, we need not say, by the Atlantic cable. 

Timber Viapucts.—In Mr. Brunel’s time the danger of 
timber viaducts was not understood as it deserved to be. 
Strangely enough, he, at one time the most extravagant en- 
gineer in the kingdom, aftefwards took to timber viaducts as 
a matter of economy. Last Saturday one of his wooden 
viaducts fell on the Vale of Neath Railway, between Hirwain 
and Glyn Neath. The p of a mineral train was the 
final feather that broke the camel’s back. It is ho that 
this event will draw the attention of the officials of the Great 
Western Railway Company to the state of the wooden 
bridges on their line at Newport and Landare, near Swansea, 
both of which are in such a condition that passengers who 
know the locality cross those structures with misgiving. 

Tue Carcurta Sourn-Eastern Raitway.—the results 
effected by the opening of this line ty what railways are 
destined to accomplish for India, and for other as yet unim- 
proved countries. The whole of the district through which 
the line passes was covered with jungle prior to the railway 
being commenced. All the Government did was to cut down 
the trees and sell the land, without —s a single road. 
The Canning Company have raised 160,000/., and expended 
it 6n Port Canning. The Government lent them 46,000/,, 
which is being laid out in a most judicious manner to make 
the town habitable. They have:also brought about 160,000 
acres under cultivation as rice-fields.. They have erected six 
or seven screw-pile jetties, which are being connected with 
the railway by tramways. Storehouses have been built, and 
a large rice-mill, which will turm out 100,000 tons of rice 
annually. They have also a gridiron for repairing vessels, 
and a large dock for country boats is being constructed. 

TeNnDERs For A Brick Gasnorper Tanx.—The followin, 
tenders have been sent in for the construction of a bric 
gasholder tank for the Hornsey Gas Company, Mr. Jabez 
Church engineer: Kirk, /3 Mansfield, 4570/.; Ashly 
and Homer, 4490/.; Hill and Keddell, 4260/. The lowest 
tender has been accepted. 

Coan 1s Prussta.—lt iy that the production of coal 
in the Dortmund (Prussia) district in 1866 was 8,678,606 tons, 
of the estimated value of 2,185,9897. The average number of 
workmen employed was 43,936. Of the production of the 
Dortmund district in 1866, 1,328,424 tons were absorbed by 
local a 451,694 tons were forwarded to the Ruhr, 
and. 6,256,633 tons were despatched by railway. 
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WROUGHT-IRON PIER AT CLEVEDON, SOMERSET. 
MR. R. J. WARD AND MR. J. WILLIAM GROVER, ENGINEERS. 
(For Description, see Page 527.) 
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MILROY’S EXCAVATOR; CLYDE BRIDGE, CITY OF GLASGOW UNION RAILWAY. 


(For Description, see pete i 
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MILROY’S EXCAVATOR. ; 

We illustrate, on the precedi an arrangement o' 
excavating hi y which rey Cn Ae ne with much 
success in sinking the cast-iron -cylinders of the piers for the 
Clyde bridge of the City of Glasgow Union Railway. This ex- 
cavator was designed by Mr. T. Milroy, the agent of Mr. T. 
Brassey, who was the contractor for the work. It consists, as 
wil! be seen from the enlarged section and plan, Figs, 2 and 3, 
of an octagonal frame of cast iron measuring 6 ft. across, the 
sides of this frame having hinged to their lower edges eight’ 
flaps or spades, which, when turned up at right angles to the 
sides, form the bottom of the frame, as shown in Fig.3. In 
Fig. 2 the spades are shown hanging straight down in the posi- 
tion they coe Ray ee the apparatus is being lowered into the 
ground, as will be described presently. The spades shut against 
asmall central octagonal frame, which is connected with the 
outer frame by eight radial T-irons; and both the T-irons and 
central frame have india-rubber fixed to them on their under 
sides, so that water-tight joints are formed when the spades are 
closed. Referring to Figs. 2 and 3, it will be seen that the 
cast-iron frame is suspended by four chains from a ring which 
is secured to the main chain by an arrangement of catch-hook, 
which can be readily liberated. Each spade is also connected 
by achain toa kind of conical bell at the lower end of the 
main chain, the length of these spade chains being such that, 
when the frame is held up by the catch-hook, all the spades 
hang open, as shown in Fig, 2. 

The cast-iron frame was made heavy under the impression 
that its weight would be sufficient to force it into the ground; 
but this was not the case, and it was noneeare to adopt special 
means for causing the spades to penetrate. The arrangement 
used for this purpose is shown in our engravings. It consisted 
of a frame of four vertical timbers placed in pairs opposite each 
other, each pair of timbers being sufficiently wide apart to allow 
sheaves to be placed between them at the top and bottom. Two 
other battens were also placed one on each side of the line, join- 
ing the main battens or “ leaders,” and the whole of the battens 
were tied together at intervals of 30 ft. by cast-iron rings placed 
around and secured to them. ‘This frame rested upon the 
ground, and it was lengthened from time to time as the sinking 
of the cylinder went on. ‘The excavator was hauled down by 
two chains attached to it above the point where it entered the 
ground, and led from it under the bottom sheaves of the 
* leaders” up to a pair of winding drums, each worked by three 
men. When a sufticient penetration had been effected, the 
spades were closed, and the excavator, with its contents, hauled 
up by a 12-horse engine and suitable winding gear arranged as 
shown. When the excavator had thus been raised to the top of 
its lift, its contents were discharged into a lorry run under it, 
and it was again sent down for another charge. 
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The river piers of the Clyde-bridge are each formed of « pair 
of cast-iron cylinders, 8 ft. 4 in. in diameter, — at a distunce 


to centre, and cylinders were 
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sunk through an average depth of 75 ft. of white sand down to 
a firm substratum of dense sand and boulders. The sand 
through which the cylinders were sank varied from a fine and 
silty material in the yn layers to a dense sand below; and 
although it was very difficult to drive piles into it, yet, when 
disturbed, it ran freely, and the cylinders were consequently 
full of water during the process of sinking. In cases where the 
material was very compact, the water was pumped out of the 
cylinders, and the “ blow” which was thus caused to take pluce 
disturbed the soil and facilitated the working of the excavation. 

In order to force down the pier cylinders, within which the 
excavator was worked, they were each loaded with iron weights, 
which, for the sake of convenience, were cast in the form of 
segments of iron rings 12in. deep, Gin. thick, and of such 
diameter that they could be placed on the flanges by which the 
lengths of the cylinders were connected. The arrangements of 
those weights will be seen from the vertical section, Fig. 1, 
five rings of weights being placed on the flange of each length of 
the cylinder except the two lower ones. The average number 
of 6 ft. 6 in. lengtins in each cylinder was fifteen, and each length 
weighed 4tons lewt. The weight of the fifteen lengths, with 
their loading, amounted to about 233 tons, and this load, rest- 
ing on the cutting edge of the curb ring, formed a good 
test of the solidity of the foundations. When the cylinders 
had been sunk as far as was desirable, they were filled 
in to a depth of 13 ft, with concrete, formed of 1 part of 
Portland cement, 1} parts of sand, and 4} parts of whinstone, 
broken sufficiently small to pass through a 3in. ring. Fora 
depth of 10 ft. this concrete was lowered down in a box, the 
bottom of which could be opened, and the remaining 3ft. was 
shot in from the top of the cylinder. After the coucrete was 
set, the water was pumped out, so that the cast-iron weights 
could be readily removed, and guuged brickwork was built up 
to within 18 in. of the cylinder, and was surmounted by a cap 
of freestone on which a masonry plinth was built. 

The ayerage rate at which the cylinders were sunk was 9 ft. 
Gin. per day, but occasionally the progress was much more 
rapid. '. We annex a;table showing the particulars of the work- 
ing of the excavator on an occasion when a depth of 25 ft. 6 in. 
was sunk in 6 hours 44 minutes actual working time. Alto- 
gether, the apparatus answered exceedingly well, and we have 
no doubt that, when known, it will be extensively employed’ in 
similar situations, 








THE CHALK FARM RAIL. 
To tue Eprror or ENGINEERING. 

Srr,—I am a foreigner living over here, and, although no 
engineer, a constant reader of your paper as well as The 
Engineer. 

Your article of 22nd November on “ Steel Rails” seemed to 
me a most complete reply to the one on same subject in The 
Engineer of 15th November, and I expressed myself in this 
spirit to a gentleman in the engineering line. 

Without being exactly an advocate for iron rails, he still 
thinks prudence advises their continued use in preference to 
“steel rails as generally made,” “ for,” said he, “ depend upon 
it those rails at Camden station were not of the usual class at 
14/. 15s. a ton, but no doubt made extra for the purpose, and 
would more likely cost 307. a ton.” 

If such was really the case, the iron advocates have a tem- 
porary back door; and thinking this suggestion unknown to 
you, I take the liberty of mentioning it. 

Yours respectfully, 

December 3, 1867. A ForEIGNER. 

{In reply to our correspondent’s question, we may state that 
when Mr. Ramsbottom’s attention was first directed to the 
use of Bessemer steel for rails a few blooms were ordered by 
him, and rolled at Crewe into rails. Of this first lot of 10 tons, 
a number were most severely tested by heavy blows, by 
twisting, and, indeed, by every means likely to destroy 
them, and the rest were put Saw in those places where 
wagon traffic only went on. The results were so much 
more favorable than could have been expected, that the 
company determined upon carrying out a series of meet, 
ments on a much larger scale, and with that view ordered 
500 tons of 7in. square hammered.steel blooms for the pur- 
pose of being rolled into rails at Crewe. These blooms were 
supplied by Messrs. Bessemer and Co., of Sheffield, at 111. per 
ton, and this at a time when the price of steel was much 
higher than now. They were made from English hematite 
pig, and were delivered in such large parcels, every week, as 
absorbed nearly the whole productive power of the works, so 
that there was no time to make a selection of specially good 
material, even if desired. These 500 tons of blooms were 
rolled into rails at Crewe, and’ put down on various parts of 
the line for the purpose of having a full and fair trial, those 
at Crewe station and Camden forming part. 

Our readers will thus perceive that the Camden rail could 
not have been of any special quality, as it formed part of a 
ase of 500 tons, nor would the engineer of the company 

ave put one of special quality there, even if he had means of 
judging its quality, because his object was simply to put the 
ordinary steel of commerce upon its trial. How far this ex- 
tensive series of practical trials were satisfactory to the 
engineer and to the company may be estimated by the fact 
that the company soon after erected one of the finest steel- 
works in England in order that a material of such value for 
railroad purposes might be at all times readily obtained, not 
only for rails, but for engine tyres and double-crank axles, 
which on the North-Western line have wholly superseded 
Lowmoor iron.—Ep. E.} 








Tae Mexicay Rartway.—With regard to this line, lately | q 


the Imperial Mexican Railway, recent advices state that 
President Juarez had not yet come to any determination on 
the subject of renewing the concession to the Mexico and 
Vera Cruz Railway Company. The old managers of the 
road, Messrs. Crawley and Burnett, had arrived trom Eng- 
land on business connected with the railway. General 
Stevens, an ex-Confederate officer, and latterly the superin- 
tendent and ehief engineer of the railway, is reported to have 
died on the 12th ult. 


VILLAGE DRAINAGE. 
To THE Eprror oF ENGINEERING. 

Srr,—Pardon my troubling you with such a little matter, 
but, after all, the little things of life have much to do with 
our comfort or discomfort. 

Ihave passed through a number of our little towns in 
England lately, and in many down the valley where our fore- 
fathers loved to put the dab and wattle. Ihave seen a good 
old mill, with its dusty miller; and with some of them I , on 
yarned about the crops and stream, and price of wheat, and 
other things that make a miller’s day. But hardly one I 
have found that has not grumbled at the dirty drains for 
ever running into his water power, and all the fish are gone 
save such as grow to nothing. Now, it seems to me this 
might be altered, and the fevers sent away oft-times by 
simple means. Sewage works sound loud, and want too 
often engines and a company, and all that sort of thing, and 
so they are never done. I say, why pass the mill by? A 
good foot drain, or 2 ft. at the most, running down by stream, 
would take all sewage from their little towns down to a re- 
servoir close by the mill. There put the pump down and the 

wer close by, straight off the mill-shaft if you will, then 
ay your pipes away to the hill-top above’the town, and put 
the sewage on the meadows. *’T'would pay the miller to 
take the meadows and find the power; the town would then 
be clean ; and, in one:instanee, not far from this great Babel 
we shall do it, taking good dare to let the rainfall run its own 
course free of our system and its artery. 

Yours faithfully, 
MontTaGvukE BEALr. 
1 and 2, Great Winchester-street-buildings, E.C., 
December 5, 1867. 








COMPOUND RAILS. 
To rue Eprror or ENGINEERING. 
Srr,—In your article on this subject, which appeared last 
week, you state that the Lancashire Steel Company are the 
makers of the 200 tons of compound rails which are about to 
be laid by Mr. Ashcroft on the South-Eastern Railway. 
Permit me to correct this statement in so far as that it is not 
the Lancashire Steel Company which is making these 200 
tons, but the Railway Steel and Plant Company, Limited, 
Newton Heath, Manchester, which company D have the 
honour to represent, and~ for whom I negotiated the order. 
These rails are to be laid on the curve of the Charing-cross 
and Cannon-street Railway, a position which, it will be ad- 
mitted, is the most trying that could be selected for trial, and 
if Imay be permitted to offer an opinion, I feel confident 
the experiment will bea complete success. To-day I saw - 
about 80 ft. laid on the Cannon-street platform, and it looked, 
what I am satisfied in tice it will be found, perfect. 
am, Sir, yours obediently, 
Joun WappinerTon. 

35, King William-street, London-bridge, Dec. 4, 1867. 

[ Mr. Ashcroft, in his note to us, inadvertently referred to 
the makers of the new rail as the “Lancashire Steel and 
Plant Company.” Hence the mistake.—Ep. E.] 
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Toe Merroponitan Fire Bricapr—On the Ist of 
January, 1866, when the Metropolitan Board of Works 
assumed the management of the Fire ~ the number of 
Fire Stations in the metropolis was 17, exclusive of two 
floating stations on the river. The number is now 41, and 
others are in contemplation. Instead of the 38 engines 
formerly at the service of the brigade, there are now 84, 
while the personal force of the establishment has been raised 
from 130 men of all ranks to 227. Since the 1st of last July, 
the board has also succeeded to the duties of the Royal 
Society for the Protection of Life from Fire, and has incor- 
_— in the ranks of the Fire Brigade 67 of the Society’s 

‘ire Escape Conductors, all well-trained and experienced 
hands. The statistics of the board’s operations in this de- 
partment are very briefly given, but we learn that in the 18 
months between January, 1866, and July, 1867, the brigade, 
under its new. management, has attended 1394 fires, not to 
mention 1673 “chimney fires” reported in the same interval. 
There is now in course of construction an enormous floating 
fire-engine, the description and powers of which read like the 
details of a new ironclad. It happens that a vast amount of 
property is’ stored in the warehouses and wharves on the 
river side, and these floating steam-engines can be brought 
to the rescue with extraordinary effect. 

Tue Hrren ry Wuiterriars.—So far the-Metropolitan 
Board of Works have been unable to settle with the City of 
London Gas Company and the Metropolitan District Rail- 
way Company, and so the construction of the Thames Em- 
bankment is interrupted. Indeed, the third portion of the 
embankment cannot even be begun. Until the Thames Em- 
bankment is finished, the Northern Low Level Sewer cannot 
be completed ; and until the Northern Low Level Sewer is 
completed, the main drainage of London, in its full integrity, 
must remain unaccomplished. In the execution of this 
northern embankment the Board has “settled” eleven free- 
holds, thirty-two leaseholds, and six removals, at a cost of 
some 200,0002., but either from’ parsimony on one side or 
exorbitance on the other, or “incompatibility” on both, it 
cannot settle with the Railway Company and the Gas Com- 

y, and so the march of sanitary progress is arrested in 

Vhitefriars. Let us hope that the negotiations may soon be 
more successfully conducted, and that the present generation 
may live to enjoy the promised accommodation of the new 
uay. 

Foreten Iron.—It is reported from Wolverhampton that 
there seems little chance of securing the prices of the trade 
list, and it is stated that a London firm has recently given 
out a contract for 800 tens of angle iron in Belgium, which 
will be delivered in the metropolis at a lower price than it 
can be bought in this country. The belief is generally en- 
tertained that a reduction of wages must take place at the 
end of the quarter unless an improvément should be experi- 
enced before that time. 
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TUNNELLING THE TEES. 


Mr. Heap, of Middlesboro’, in the course of a paper lately 
read by him before the Cleveland Institute of Engineers, upon 
a proposed railway under the Tees, to connect Middles- 
boro’ with Norton Junction, and thus save six miles over the 

esent route to the Bishop’ Auckland coal-fields, thus treated 
of the proposed river tunnel. 

Referring first to a former scheme for a bridge, he said : 

“When a plan like this was proposed, a couple of years 
ago, it met with violent opposition, on the ground that a 
bridge over the Tees would be injurious to the port of Stock- 
ton. It was said that the upward flow of the tide would be 
impeded, and the depth diminished. Further, it. would 
prevent the downward passage of those large ships for the 
building of which Stockton has become so justly famous ; and 
would thus affect the prosperity of the shipyards. 

“The breadth of the river at the point of crossing is just 
400 ft.; the distance from Middlesboro’ Station to this part 
of the river is a mile, or 5280 ft. ; and the level of the rails at 
the station is, say, 12 ft. above the highest spring tides. Now, 
1 foot in 100 is a perfectly workable incline, and in the interval 
between the proposed tunnel and the Middlesboro’ Station 
we should have a fall of 53 ft. 


ft. 
The height of the rails at the station above highest . 
spring tides oe eos ove 12 
Depth of the river at spring tides not more than ... 20 
Interval between the bed of the river and the top of the 
tunnel ese e600 eee oe Q 
Thickness of the crown oss ove oo 8 
Height of the tunnel oe ove eve we 16 
Total eee 53 


The tunnel would be the lowest portion of the line, and 
the gradients at either side wight be similar. The momen- 
tum gained by a descending train would, to a great extent, 
carry it up the opposite incline. 

“ We now-come te consider the best method-of construct- 
ing the tunnel. 1 propose that it should be a single wrought 
iron tube, but divided two passages by a water-tight web, 
or bulkhead. This divisién should be strong enough to resist 
the pressure of the water, and preserve, at least, one side for 
traffic in case of accident to, the other. 

“ As to the construction of the main tube, I would recom- 
mend something on the same printiple as that exhibited in 
the hull of the Great Eastern steamship, é.¢., an outer and 
inner shell, for security and strength. The bottom should be 
made flat, or slightly arched ynwards. ‘The whole section 
would thus resemble that of a stort or culvert. 

“The best plan for placing the'tube in position seems to be 
as follows: As neatgas possible to“the point of crossing it 
should be constru by the river sile, in a temporary dry 
dock formed by earthen em , and at such a level 
that the tide would float it, if admitted by the removal of a 
dam, The tube should be erected upon timber baulks 
placed crosswise at intervals of 5 ft., and bolted to the strne- 
ture. 

“These would be floated away with it, and afterwards serve 
as Sleepers. 

“Meantime, the groove in which it was intended to lie 
would be cut across the channel of the river by dredgers. It 
is no new thing to dredge to an increased depth of 30ft. It 
is, in fact, the cheapest method of excavatihg in all cases 
where it can be applied. The new Suez Canal has been greatly 
indebted to the use of dredging in the formation of its ap- 
proaches. Dredgers have even been made to cut their way 
into the solid shore, the water following to float them as they 
made a channel for it. 

“In the bottom of the ve so prepared concrete must 
be tipped from barges, and spread to a level by the aid of 
diving-bells. 

- When the tube was completed it would be n 
cover over the ends temporarily to make it water-tight. 
would then easily be floated out of the dock to its permanent 
position. To let in sufficient water to sink it would not oc- 
cupy many minutes more. The interval between the ebb 
and flow, which at spring fides is about an hour, would be 
ample to accomplish everything necessary. Concrete might 
then be teemed at the sides and over the top, and in this 
way, assisted by the natural tendency to silt up, it would 
soon become permanently fixed. Embankments of clay 
would now bé thrown out from the shore on each side of the 
line of the approaches, and would join across the end of the 
tube. As soon as they were made. water-tight with clay 
puddle, the water between must be pumped out and the ap- 
proaches built in the intervening space. 

“Tn order -to_ayoid the tunnel becoming a drain for the 
surrounding district, it would be necessary to cover in a cer- 
tain distance of the approaches on either side. Such ions 
would be, in fact, brick tunnels. They would be lighted from 
the top by shafts at frequent intervals. The land above 
might be made available for standage, sidings, or other pur- 
poses. The tube with the covered portion of its approaches 
would form one continuous tunnel. If they were covered in 
for a distance of half a mile, their under side would have 
risen 264 ft., or somewhere about the level of the outfall of 
the drainage of the neighbourhood. 

“The only water which could then get into the tunnel 
would be that which might filter through the brickwork. 
This would run down to a well or sump-hole at one end of 
the tunnel, and a smal! steam pump would easily deliver it 
thence into the river. 

“ We now come to consider the question of cost. In the 
Britannia Tubular Bridge, each length of 400ft. weighed 
1200 tons. The length of our proposed tunnel is also 400 ft., 
but, inasmuch as it is designed for a double instead of a 
single line of rails, we will reckon it as being double the 
weight per foot of the above tubular bridge, which gives us 
24,000 tons as the weight of the tube. This, at 161. per ton 
delivered, is 36,000/. Suppose we allow 16,000/. for erection, 
and material and expenses connected therewith, we have 
52,000/. as the cost of the tube when fixed in place. Let us 


to 
It 





now estimate for the casing in of the approaches. If the 
brickwork were 27 in. or three bricks thick, and were carried 
under as well as above the tunnel, the sectional area would 
be about 38 square yards. Brickwork of this description 
would be, say, 10s. per cubic yard. At this rate, therefore, 
the casing would amount to 19/. per oo run, or 33,6207. for 
amile. Adding this to the 52,000/. already obtained, we 
have 85,6201.” 


SMALL PUMPING - ENGINES. 
To Tuk Eprror oF ENGINBERING. 

Srr,—Our own charity covers such a multitude of our own 
sins that I have long since cultivated that virtue, ina humble 
way, by omitting to read a certain contemporary of yours, 
lest I should think uncharitably of the paragon of engineer- 
ing genius who evidently conducts it. An apprentice, how- 
ever, who, but fourteen years of age, is perhaps less critical 
than older engineers, has shown me the following profound 
dictum in a leading article in The Engineer of Friday last : 

“It is urged that this latter form of engine (the beam) 
“is more costly than any other. If by this it is intended to 
“ convey that more money can be spent on this than on any 
“ other form of stationary engine, we shall not attempt to 
“dispute the proposition; but we can assure our readers 
“ that it is quite possible to construct a beam-engine as 
“ cheaply as any other.” : 

Indeed! And what must be thonght of such an assurance ? 
The beam-engine raust necessarily contain all the parts of a 
horizontal engine, and numerous heavy parts in addition. 
Probably every mechanic who has worked upon steam-engines 
knows this. A striking case in point was instanced in the 
ve’ aper under notice, July 24th, 1863. Messrs. Mirlees 
and Tait, of Glasgow, make, for a certain sized sugar-mill, a 
22 in. cylinder non-condensing beam-engine, with a 4 ft. 6 in. 
stroke, or a horizontal engine having the same sized cylinder 
and 4 ft. stroke, according to order. Both engines, as de- 
signed by the same makers, for the same work, are propor- 
tioned for equal strength and stability. The beam-engine, 
however, weighs 44 tong ewt., and the mtal engine 
less than 20 tons! Th erence, of 6 in. in the stroke does 
not account for more than 6 or 8 tons, if as much, in the 
weights; and it may therefore be said that the horizontal 
engine weighs less than two-thirds as much as the beain, and 
this difference of weight of course represents a considerable, 
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although not a proportionate, difference in cost. 1 may 
tabulate these differences in weight as follows ; 
, Beam. Horizontal. 
y tons. cwt. tons. cwt. 
Bed-plate oe ove 7 14 4 13 
Columns (six) ... ove 68 .a none. 
Entablature... ove 3 5 none. 
Beam ... Fees 2 5 none. 
Fly-wheel ove Jo 13. 10 9 O 
Cylinder and covers ... 2 10 ep 
Other parts... tee 10 4 4 12 





Total wo a ' 19 18 

Your readers will hardly need to be told that the difference 
in the weight of the fly-wheel and cylinder is not due to the 
difference of construction; but, allowing the same weights in 
both cases, we shall have, say, 444 tons in one case against, 
perhaps, 27 in the other. 

The horizontal engine, taking the most advanced patterns, 
like Mesgrs. Galloway’s or ay Sve ke are is wholly self- 
contained.” The beam engine, on the contrary, tends to lift 
its cylinder off the bed-plate by the full pressure of the 
steam (less the weight of the cylinder and the a fixed to 
it) at each stroke, equal to a force of perhaps 10 tons in the 
beam engine named. This pressure is doubled at the main 
centre, and is again repeated at the journals of the main 
shaft. To resist these strains by its own transverse strength, 
the bed-plate would require to be enormously heavy. ey 
are resisted, however, by other means, viz., by strong holding- 
down bolts, reaching deep into massive masonry, and the 
foundations of beam engines are necessarily costly. 

It is true, as your astute contemporary observes, that the 
columns of the beam engine cost comparatively little; but 
the remaining extra parts, and the extra cost for foundations 
and for the loftier engine-house required, render the beam- 
engine nearly twice as costly as the horizontal engine of the 
same power. 

I am, Sir, yours truly, 
A JouRNEYMAN. 

Manchester, December 3, 1867. 








PROFESSIONAL Fres.—Professional gentlemen need not 
expect to be reasonably paid for any trouble they may take 
on the occasion of inquests, if Professor Rogers’s case may be 
taken as an index of what the authorities will do. On the 
inquest upon the death of Elizabeth Stainshy, who died in a 
train on the Metropolitan Railway, Professor Rogers was re- 

uested by the coroner to analyse and report upon the air of 
the tunnel. In the coroner’s accounts, submitted to the com- 
mittee of the Middlesex sessions, 107. was charged by Dr. 
Lankester, on account of Professor Rogers, of the London 
University Hospital, for examinations and attendances on 
three occasions at the adjourned inquests held on Elizabeth 
Stainsby. Now, the committee, having taken the opinion of 
counsel some years ago, had no power to allow any sum not 
mentioned in the schedule of fees set down by Act of Parlia- 
ment, and therefore they deducted from the charge on behalf 
of Professor Rogers the sum of 71., leaving it 3/. only, and 
asked the court to sanction that disallowance. Mr. Kemshead 
mentioned incidentally that Dr. Lankester’s accounts gene- 
rally were high when compared with those of Mr. Hum- 
phreys, and that the coroner’s charges cost the county 
annually a sum of not less than 12,000/., which was a very 
serious item in the county expenditure. He moved that the 
sum of 10/., included in Mr. Lankester’s accounts for the ser- 
vices of Professor Rogers, Professor of Toxicology at London 
University Hospital, at the inquest held on the body of 
Elizabeth Stainsby, be not allowed. The motion was put 
and unanimously agreed to. 





METROPOLITAN TRAMWAYS. 
To tHE Eptror or ENGINEERING. 


Srr,—It seems that the Metropolitan Tramway Company 
(Limited) are preparing our minds, what with p , &e., 
sted all over the metropolis, and by their petition to Par- 
iament, would claim a monopoly of our leading thorough- 
fares. Well, I wish them success in their endeavours, for 
rage | we require a more rapid mode of transit through 
London. 1 have no objection to tramways so as to suit all 
conveyances, but I have a decided objection to a tramway 
having the wheels of the carriages flanged, and I think the 
generality of engineers are of the same opinion, and I may 
add, from our former experience in such a mode of transit in 
our crowded thoroughfares, that all, from the costermongers to 
the Hansom cab drivers, voted it a complete nuisance. If we 
are to have tramways, by all means let us, but not in the way 
proposed. A tramway must be so constructed that the 
vehicles can leave the metals and traverse the streets. What 
would we think of an engineer that would propose runnin 
our locomotive railway system through and across our streets 
and is the speed that the cars were driven at five years ago cal- 
culated to reduce the amount of accidents that daily occur? 
The London cabdriver is certainly the nearest shaver that we 
know of. Indeed, it may be said that the machines are lubri- 


‘cated to pass one another ; but not so—it is the facility they 


have in evading each other. If our streets were formed so 
that the vehicles moved to and fro in a straight line, then 
the flange wheels would probably suit, with careful driving. 
But how often is a cabman asked to drive at a great speed in 
a locality he is not well acquainted with? it he were to 
cross a line of tramway, und a car rushing past at the same 
time where he did not expect it, how cou the car get out 
of the way? And do we not see such collisions daily with the 
present system ? 

Their programme includes some streets having cab ranks 
in the centre of the streets, and they propose to run the line 
in the centre of the street, and, ra suppose, the cabmen to 
shunt to the side. Here is a monopoly—two-thirds of the 
street taken up with a railway and a cab rank, and coster- 
monger Joe and the “ élite” of the land must be contented with 
one-third share. Some will say, not so; carriages can proceed 
on the same line of rail. Yes, they may do so with the 
wheels in the groove, and the coster’s narrow wheel may do 
so; but how are they to get out of the groove when once in? 
They are going to petition Parliament, are they ? The flange 
rail at Westminster-bridge was rather near the “big house,” 
but it had soon to be crop of its fair proportions, and I 
trust their bill will meet the same fate, at least so far as the 
crowded thoroughfares of London is concerned. 


Yours truly, 
London, December 2, 1867. OBSERVER. 








Rovunp THE Wortp.—M. Behm, a Prussian author, has 
contributed to Peterman’s Mittheilwngen a statistical account 
of the means of transport and locomotion existing in the 
world at the present time. Beginning with the circumnayi- 

tion of the world, the oldest company is the Peninsular and 

riental Steam Navigation Company. Its voyages are thus 
estimated :—To Bombay, twenty-three days from Southamp- 
ton; to Ceylon and Point de Galle, twenty-six days. e 
Messageries Impériales steamers go to the same destination. 
In the Transatlantic routes, England, Germany, and France 
compete. The voyage from Southampton to New York is 
given at twelve days, and to Panama at nineteen. Durin 
1865 the voyages from Liverpool to North and Centra’ 
America numbered 308. In order to make a voyage round 
the world by existing steam routes, M. Behm says the 
shortest course would be: From Marseilles to Alexandria, 
Suez, Aden, Point de Galle, Melbourne, Sydney, and Wel- 
lington. Thus the traveller would find himself at the anti- 
ote in fifty-five days. The bi-monthly steamers to Panama 
would carry him thither in twenty-eight days. From Colon 
to St. Thomas occupies five days; thence to Southampton 
fifteen, and thence to Marseilles forty-eight hours. Thus in 
104 days, or 34 months, we might make the tour of the 


world. The route, vid Ceylon, Singapore, Hong Kong, 
Yokohama, and San Francisco is two days longer. fr. Behm 
puts the cost of such a journey at 2771. 10s. railways of 


the world are 80,600 miles long. Over one-third the total 
length is found in the United States, or about 30,000 miles ; 
England has 13,072; Germany Leng included), 13,000 
miles; France, 8400; India, 8200 ; Italy, 3080; Spain, 2920 ; 
Russia, 2600; Canada, 1810; Belgium, 1500 ;. Sweden, 950 ; 
Switzerland, 730; Holland, 660. It appears that the rail- 
ways of Prussia have cost just about as much per mile 
as those in England. 

Tne Cunarp Conrract.—At a time when the Peninsular 
and Oriental Company have obtained a subsidy practicall 
double that which they have heretofore enjoyed, viz., 00,0001. 
per annum, and, in case of a certain probable event, 500,0001., 
where they have before had 230,000/., the Cunard Company 
have offered to renew their mail contract, which terminates 
on the 28th of the present month, for much less than their 
previous subsidy. Four other steamship companies have 
offered to carry the American mails, receiving therefor the 
sea postage; but no one of these would undertake to start 
their ships from England on Saturday, the favourite day for 
American correspondence, nor to call at Queenstown. 

SuEATHING Iron Sutps.—In answer to a question by Sir 
G. Stucley, as to whether the method of sheathing iron 
vessels with copper, invented by Captain Roux, and adopted 
in the French naval service, had been tested by the naval 
authorities in England, and with what success, Mr. Corry 
replied, in the House of Commons, that as far as the 
Admiralty had been informed the method invented by 
Captain Roux had not been applied to any iron vessel of war 
in the French navy. It had, however, been applied to a 
wooden corvette, and the principle was well known to our 
professional architects. In their opinion our system was 


greatly preferable to that of Captain Roux. “He might 
add that the question of coppering iron vessels had been for 
some time r the consideration of the Admiralty. 
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THE SHIP OF THE FUTURE. 
To tug Epitor or ENGINEERING. 

Srm,—There are very few intelligent people who believe 
that we have arrived at ection in naval architecture, 
either as regards speed, safety, or economy. But there are 
a many who think that we are very far behind the age, 
although our steamers, whether built on the Clyde, the 
Mersey, or the Thames, are the finest boats afloat. We 
desiderat g that will induce great numbers 

ple to travel long distances by sea, say across the Atlantic, 
i instanes or round the Cape. To effect this we must not 
copy the Cunard or the Inman steamers even, except as regards 
ety. The French and the German boats excel them in 
comteats but every line afloat is extravagant in its manage- 
ment, and this has to be met by heavy drafts upon the purses 
of the travelling public. Few things make people feel more 
sore than the belief that they have been overcharged, and 
when to that is added wretched accommodation, the culmina- 
tion of the trouble is at hand. A kicking, rolling, wet vessel 
is one of the most disagreeable arrangements in the world, 
and surely no one can deny the claims of some of the “ crack” 
steamers now plying on the Atlantic to these unenviable 
qualities. I have travelled by them, and know what they 
are, and bad is the best. 

Now, I consider that a vessel which will not require a rack 
in her tables in any weather, that will give comfortable 
state-rooms, with space enough to move about, that will have 
saloons of ample dimensions, that will, in fact, be something 
like an hotel, with almost as little liability to sea-sickness, 
that will be reasonably cheap, say half the present rates, that 
will be speedy enough to run from — to New York 
in six days, that will ca several hundreds of first and 
second class passengers with ease, that will only burn from 
70 to 80 tons of coal a day, and carry 3000 tons of cargo, 
that will require fewer hands to work her; and that will be 
the strongest vessel on the ocean—I consider this the ship 
of the future, and I hope the future of her advent is not far 
off. I send you the pamphlet concerning such a vessel, from 
which you will perceive that Captain Henry Randall, a man 
of genius and foresight, well and favourably known in all parts 
of the globe, has patented the plan of such a ship, and in this 
pemphiot you will also find the — of the leading 
American engineers, shipbuilders, and captains respecting the 
practicability of his plans. Let me add that he will soon be 
in this city with his models, and will explain to parties who 
may feel an interest in the matter all that concerns it. He 
was the first man in the United States to burn coal instead of 
wood on board his boat, in spite of the opposition offered by 
people of position and influence. He is a t mm on practical 
man who has studied his profession thoroughly, and has 
“forgotten more than most sailors ever knew.” 

I enclose my card, and in doing so beg that you will have 
the goodness to permit your valuable and influential paper to 
be the medium of bringing the Randall ship before the 
public in this country. The subject should be ventilated, at 
all events, and your able pen would be worthily employed in 
wiping away the cobwebs of prejudice, which in no country 
have so strong a hold, I am sorry to say, as in this glorious 
country of ours. 


thi 





Believe me to remain, 
Yours faithfully, 
CAMPBELL Ross. 
London, December 5, 1867. 





HOW TO DRAIN A WELL. 
To Tne Eprror or ENGINEERING. 

Srr,—So it seems the “ E. U.” will not give up his “ idea” 
without another spasmodic kick in its defence. The chilly 
reception his first mer met with has apparently damped his 
spirits, since his second letter is not half so funny as his first ; 
in fact, the admission that he did not say what he meant in 
that letter is quite affecting. 

There are two or three points in his last, however, quite 
up to the average of those in his first; thus, he speaks 
of pumping being necessary some time “after the roofing 
“ in of the station.” It appears, then, the “ E. U.” imagines 
that to keep the water from rising in a well we have only to 
invert the bucket, or stick up an umbrella over its mouth. 

Again he denies the soft impeachment of “ innocence,” and 
enters his claim to be considered a “sly dog,” by statin 
that he proposed stopping up all the meshes of the sieve, with 
the exception of the one in which the pipe was to be placed. 

After the explanations in my last, this is satisfactory evi- 
dence that the “ E. U.” does not give the accepted interpreta- 
tion to common English words. Possibly he may be of the 
nautical “ persuasion ;” if so, he may tell this to the marines ; 
“ If a vessel springs leaks in several places, let the water run 
into the bilge as usual, but don’t pump; it is an obsolete 
and barbarous practice. All you have to do is to fix a pipe 
dipping into the bilge, and the water will ‘swarm’ up it 
immediately, and may be used for washing the main deck. 
On quill Gavaiin, however, you may stop up all the 
leaks but one, and in that you may fix a pipe, when the 
water will run overboard as before.” 

Yours obediently, 

Westminster. Tnos. SQUARE. 

P.S. The “E.U.’s” pun does not possess the same ori- 
ginality as his engineering. It is claimed, I am told, by my 
otlice-boy. Cheeky rascal ! 





Vatvations oF Rotiine Stock.—The London, Chatham, 
and Dover Railway Company assigned its rolling stock, in 
January last, for the benefit of its general creditors, and 
— to pay a weekly rent for its use, at the annual rate 
of 6 per cent. —_ its estimated value. The rent is now in 
arrear. The debenture holders, over whose claims this rent- 
e takes precedence, have impeached the chief clerk’s 
certificate of the value of the rolling stock, and are attempt- 
ing to have it reduced one-half, which would reduce the rent 
in the same proportion, the amount of the reduction of rent 
then going to the debenture holders in part satisfaction of 
their claims. 
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MANCHESTER WATER-METER COMPANY’S 
METER. Cerrtary or Action. 


On the occasion of the Great Exhibition of 1851, 
}the jurors appointed to examine and decide upon the 
merits of the water-meters exhibited reported that 
none could be considered as trustworthy. In 1857, 
Messrs. Chadwick and Frost’s meters, as now made b 
the Manchester Water-Meter Company, were patented, 
and these have since been very this introduced, not 
only in Yorkshire and Lancashire, but also to some 
extent in the metropolis. In these, as in all properly 
constructed meters, the water is measured within a 
cylinder of known capacity, and its quantity recorded 
by the action of a reciprocating piston upon clock- 
work, registering, upon a series of dials, and like 
a gas-meter, to gallons, tens, hundreds, thousands, ten 
thousands, hundred thousands, and millions of gallons. 
All water-meters, however well designed, and how- 
ever good their workmanship may be, require some 
amount of pressure to work them. This pressure 
should be the least possible ; and we may state, from our 
own knowledge, that some varieties of meters, such as 
Worthington’s and its copy, Jopling’s, may bemade to re- 
gister by merely blowing air into them from the mouth. 
To work a meter with the least difference of pres- 
sure, it is requisite that the reciprocating piston shall 
not, of itself, work the admission and exhaust valves 
direct, but that it shall merely change the position of 
a smaller valve, which, once moved, shall effect with 
certainty the movement of the larger valve, and thus 
control the movement of the measuring piston. If it 
be attempted to maintain the reciprocations of the 
piston by causing it to directly open the regulating or 
controlling valve, the chances are many that the piston 
will stop after having moved the valve but halfway in 
its course ; that is, alter having shut off the admission 
of water under pressure from one side of the piston, 
without having opened the admission on the other side. 
In this respect a water-meter is under the same con- 
ditions as a steam-engine without a crank and fly- 
wheel. Many plans of steam-pumps have been con- 
trived in which the piston-rod knocks over the steam 
valve at the end of each stroke ; but no kind of steam- 
yUMps are more uncertain of action than these. 
Vater-meters in which the piston, in its reciprocation, 
knocks open the valve and reverses the motion, are 
even more uncertain, because the piston of a water- 
meter has neither the weight nor speed to give it the 
requisite momentum for continuing its course after 
the driving pressure is once off, as it must be for an 
instant while shifting the valve. 
To overcome this difficulty, Chadwick and Frost, 
ten years ago, applied to the piston water-meter 
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MYERS’S METER. Necessartny UNcERTAIN oF}| 


‘ACTION. 

steam-pumps, and what Mr. Nasmyth had patented, 
twenty years ago, as applied to steam-hammers, viz., 
an intermediate piston-valve which, when acted upon 
by the main piston, should effect the movement of the 
main valve. ‘This arrangement is not altogether 
suited to quick-going steam machinery, in which, as in 
a steam-hammer, the principal moving parts have 
enough momentum of their own to change the posi- 
tion of the steam-valve; but it is especially suited to 
the slowly moving pistons of water-meters, having 
neither the weight nor velocity requisite to shift the 
valves directly regulating their own motions. 

The Manchester Water-Meter Company have for 
years followed the plan whereby the main measuring 
piston knocks open a little slide-valve admitting water 
under pressure to one of a pair of smaller pistons 
working the main valve, and water-meters thus made 
are certain in their action, and but a very slight 
“head” or pressure of the water is lost in passing 
through them. 

We last week received a prospectus of the “ Lon- 
don and Westminster Water-Meter Company,” claim- 
ing for their meters all the advantages of the Man- 
chester Company’s meter, viz., accuracy and certainty 
of registration, with a minimum loss of pressure. In the 
former affair, known as Myers’s, the reciprocating pis- 
ton knocks open the reversing valve at the end of 
each stroke. But we need not further explain to the 
practical engineer that, in doing this, with an ordinary 
valve, the latter might stick halfway, and the whole 
affair come to a standstill. So the old, o/d expedient 
is adopted of so arranging a pair of springs that, during 
the first half of the motion of the valve, they shall 
resist its movement, while during the last half they 
shall help it. We give below sketches of the respec- 
tive apparati, which will make their whole construc- 
tion clear; but it needs no explanation to show that 
the “London and Westminster Water-Meter Com- 
pany”’ cannot be depended upon for certainty of action. 
Not that their meter would not, when in perfect 
working order, measure accurately ; but that, after a 
a considerable period of use, it would not measure at all. 

When we rememher that there are dozens of pis- 
ton-measuring water-meters, the following extract from 
Myers’s prospectus reads impudently enough : 

“The excellency of this instrument as a water-meter con- 
sists in its measuring the water by means of a chamber in 
which is placed a moveable division or piston fitted accurately 
to the interior of the cylinder; so that, instead of an inferen- 
tial, there is an actual measurement of every quantity of 
water drawn through it, combined with the peculiar valve by 
which the supply of water is admitted first to one side and 
then to the other side of the piston, and also the lightness and 
compactness of the whole.” 
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LOWESTOFT LOW LIGHTHOUSE. 


‘CONSTRUCTED FROM THE DESIGNS OF MR. JAMES N. DOUGLASS, C.E., BY THE REGENT’S CANAL IRONWORKS COMPANY (LIMITED). 





ae 











(AMMAN 409 TUL 








ff ih 
HH 


T} 


d) 


my 


‘ 


ay i 
1 a= 
})_ a 


YY 


KK \ 







7 Z BS 
PKS WWW KM (M{)j}]™’MAXCHZZZZ2. 


HS 











L ) 





In the accompanying engravings we illustrate the iron light- 
house recently erected at Lowestoft Ness Point. 

The harbour of Lowestoft has for a considerable time been 
gaining in importance, and though we have no official informa- 
tion of the fact, we were told some years ago, during a short 
stay in those parts, that it was actually gaining the pace upon 
the ancient seaport of Yarmouth, on the ground chiefly that the 
ap es to the harbour are less difficult. 

wo lighthouses have for a many years been standing there, 
for in 1831 we find there was a high lighthouse, apparently a 
permanent structure, at about the north-west corner of the 
town of Lowestoft, where it still remains, and a low lighthouse, 
at about the south-east corner of the town, the relative position 
of these two lights being such as to enable commanders of 
vessels to take their bearings when running up the then prin- 
cipal channel leading into the harbour. This low light was a 
mere wooden structure admitting of easy removal, and the 
channel having subsequently shifted, it was in consequence 
removed a little further to the south-east, and stood in this posi- 
tion in 1860, at about which period the channel in question 
closed up and the light became useless. In the mean time it 
was discovered that about the same period Lowestoft Ness Point 


had shifted considerably to the south, in conformity with the 
general direction of movement of the foreshore along this coast, 
ag has been very elaborately illustrated and described by Mr. 





Redman in a paper read before the Institution of Civil Engineers 
some three years ago. : 

This and other causes rendered a second light necessary, not- 
withstanding the closing up of the channel, and about the year 
1864 the authorities of Trinity House decided upon erecting at 
the south-eastern extremity of Lowestoft Ness Point, the new 
iron lighthouse which we are about to describe. 

By way of accounting at once for certain peculiarities of con- 
struction, we may state that Mr. Douglass, the ——— to the 
Trinity Board, in consequence of the known tendency of this 
foreshore to move steadily in a fixed direction, so arranged his 
design that the structure might be easily removed whenever 
found necessary; to this effect, namely, he made the super- 
structure totally independent of the bearing piles and founda- 
tion frame. : , 

The bearing piles, eight in number, are of cast iron, 12 ft. 6 in. 
long and 18 in. diameter, placed into the ground at a batter of 
very nearly 1 in 4, their bearing blades being 3 ft. 6 in. diameter, 
and bedded into concrete; at their upper extremities the piles 
are provided with flanges to which the foundation frame is 
bolted. This frame, which is buried in a bed of concrete, is 

uare in plan, and consists of four w t-iron girders, 
1 ft. 9in. deep, riveted together at their ends the web- 

lates, which are. bent in such a manner as to form a mitre 
joint, {and also by means of covering strips over the mitres of 













the flanges; these are 16 and 18in. wide, and, as 
well as the webs, are made of Zin. plates; the angle- 
irons are 4in.x4 in.X}in.; and the rivets 1fin. 
diameter. This frame, , is rendered ectly 
rigid by means of four di braces, also made in 
the shape of single-webbed girders of the entire depth 
of the main girders between their flanges. 

The superstructure, which consists principally of 
service-room and lantern, rests immediately upon we 
wrought-iron piles 14 in. diameter, keyed at the foot 
into wrought-iron sockets provided with flanges, 
through which they are belted to the foundation-frame 
by means of 1}in. bolts. The piles are 17 ft. 6 in. 
long, and stand at the same angle with the horizon 
as the bearing piles; they are connected at the top 
by eight wrought-iron girders bent to circular shape, 
and in such manner that when put together they form 
a short frustrum of a cone; they are 1 ft. 8 in. deep 
at the ends, but slightly hollowed out so as to relieve 
the eye of the monotony of straight lines. The junction 
of the piles with these girders is made by means of 
- plates bent round of and rivetted to the piles, and 

ged out in such manner as to clip the ends of the 
webs of the girders which are rivetted to them; these 
webs are } in. thick, and their bottom edge is 
thickened by means of half-round beading iron 3 in. 
wide; the top flange consists of a strong 4} in. angle 
iron, to which the floor-plates and the wall of the 
service-room are rivetted. This floor is carried by 
eight rolled joists, consisting each of two channel-irons 
9 in. deep, rivetted together back to back, and framed 
so as to form a central ring 3 ft, in diameter; at the 
outer extremities they are bent round so as to clip the 
piles and abut against the main girders, to which 
they are rivetted as well as to the piles. “the floori 
consists of in. plates rivetted to the joists, and 
1} in. slate slabs bedded on to the plates with Port- 
san he joints f the pil girders, fi 

e joints of the piles, main girders, floor joists, 

and wall plates are hidden by means of a pod cast- 
iron cornice. 

The walls of the service-room, which is cylindrical, 
consist of sixteen rectangular bulb angle-iron frames 
about 12ft. 3in. high, welded solid at each corner; 
they are rivetted together in their vertical joints, and 
at the bottom they are rivetted to the angle iron of 
the main girders through the } in. floor plate. 
Wrought-iron plating Yin. thick, bent to the diameter 
of the room, forms the outer skin of the wall, the 
plates being butt-jointed in the vertical seams which 
correspond with the joints of the frames, and covered 
with 6 in. strips. This plating is made in two lengths, 
the lower portion extending from the level of the 
floor-plate of the service-room to the level of the 
lantern floor, and the upper portion from the lower 
surface of the lantern gallery to the bottom cill of 
the lantern, each of the plates of this row being 
dished out so as to provide a 2 in. air-s between 
them and the lower row of plates, which it wil! be 

received they overlap to the extent of about 2 ft. 

hese air-spaces are for the purpose of ventilating 
the lantern, and each of them is provided with a gun- 
metal hit-and-miss valve, having eight openings 44 in. 
longx fin. wide; the valves are fitted into cast-iron 
nels well jointed together, so as to form an air-tight 
inner skin along the base of the lantern. 

Access is had to the service-room by means of an 
outer staircase winding round the wrought-iron piles, 
to which it is fixed by means of cast-iron brackets. 
The stair stringers are of wrought bulb iron, and the 
= as well as the landings, of cast iron perforated 
with diamond-shaped openings; the hand-rail stand- 
ards are of wrought iron, and the railings of hollow 
wrought-iron tubes 14 in. in diameter. 

The door from the landing at the level of the ser- 
vice-floor opens into a small lobby or antechamber, 
from which another door opens into the service-room, 
by means of which arrangement this room is protected 
against the weather outside when any person either 
enters the room or leaves it. 

The lantern floor is carried by eight joists similar 
in section to those of the lower floor, and framed in 
the same manner, provision being made of course for 
the stair-well; the joists are made to clip the frames of the 
wall of the room, and are rivetted to them. The flooring 
consists of slate slabs 14 in. thick, but a narrow portion about 
2.ft. wide round the wall is covered with open ere y for 
the purpose of ventilating the service-room. The height from 
the service floor to the lantern floor is about 10 ft. 6 in. 

A gallery is fixed to the outside of the service-room and all 
round it, at a level 2 ft. below that of the lantern floor; the 
flooring-plates of this gallery are of cast iron forated like 
those of the stair-steps, and carried by cast-iron brackets bolted 
to the wall of .the room; the railing standards are of cast iron 
keyed to these brackets, and the rails, three in number, are 
wrought-iron tubes similar to those of the hand-rails of the 
outer stairs. A staircase fixed to the inside of the service- 
room, and fitted with ornamental balusters and brass hand- 
rail, leads to the gallery and lantern floor, a landing being 
provided at the level of the gallery, where a small door gives 
egress upon it. : 

The bottom cill of the lantern is a wrought-iron ring 5} in. 
wide, and the lantern framing, which is constructed on the 
helical principle with a pitch of 64 ft., is made of steel 
sash-bars 4 in. deep; both the ——s and the —— 
arcane apelin y tog true curve = 
lantern, each separately; they are rivetted ry 
means of two tows of 4in. countersunk rivets ‘St 410. 
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itch ; a gun-metal capping is screwed to the outside of the 

| mone for the purpose i securing the glass, which is 4 in. thick, 
and bent to the diameter of the lantern. 

The mY consists of an angle-iron about 54 in. x 44 in. x $in., 

in its vertical flange by a plate of the same thickness 

which is rivetted to it; the meeting faces of the cills and of the 

lantern a are truly planed, and the framing is rivetted 

the ci 


to by means of two rows of } in. countersunk rivets. 
The roof is formed of sixteen braced frames, the rafters 

being made of rolled angle steel rivetted together back to back, 

and provided with mouldings to match those of the lantern 


framing; at the foot they are rivetted to the top cill of the 
tern, at the crown to the ventilator-shaft. The 
roof is covered in with gin. ght-iron plates, butt jointed over 
the and d with rounded strips. A cast-iron 
gutter, forming cornice, is fitted round the roof, and to the under- 
of this a lew) ot none rod is fixed by means of eye-bolts, 

for the purpose of leaning a ladder against when the lantern is 


yar my ey for hanging curtains to. 

The ball is made of ‘2. copper, provided with a 9 ewe 
py sy the bottom to fit over the ventilating-shaft, and stiffened 
in the centre by a gun-metal ring having four arms and a boss, 
through which it is keyed to the spindle. A number of holes 
are drilled into it on the feather side of the vane for the purpose 
of ventilation: these are covered by a copper plate fixed con- 
centric to the ball at a distance of 2 in., to prevent the rain from 


driving in. 

The spindle is made of steel hardened at the foot, and work- 
ing upon an adjustable steel pivot screwed into a brass bush, 
which is fitted into the central boss of a cross bearer rivetted to 
the ventilator-shaft ; this bush is prolonged to serve as an oil- 
cup, and is provided with a lid fixed to the spindle with a 
thumb-screw. At the top of the ventilator-shaft the spindle 
passes through another cross bearer fitted with brass bush, and 
an oil-cup is there screwed to the spindle in such a manner as 
to answer the purpose of a washer, to prevent the ball and spinale 
from being lifted out. 

The vane and shaft are made of gun-metal, rivetted to the 
ball through a flange provided at the bottom of the shaft; but 
the feather of the vane is made of two copper plates, brazed 
— and screwed to the gun-metal rod of the vane. 

he height from the level of high-water spring tides to the 
centre of the lantern is 40 ft., and the illuminating apparatus is 
a second-order dioptric light manufactured by Messrs. Chance 
Brothers, of Birmingham. 

In our illustrations, Fig. 1 is a general elevation; Fig. 2, a 
sectional plan below the level of the service floor; Fig. 3, an 
en section through the lantern and ventilating shaft, 
showing also sections of lantern-frames and rafters; Fig. 4, a 
section showing the connexion of roof joists and wrought-iron 
ae plates; and Fig. 5, a section through one of the sash 





The service-room is provided with all requisite fittings, namely, 
dwarf closet, slate shelves, table, Windsor arm-chairs, and stove, 
rain-water tank, oil-tank, and sink. Green moreen curtains are 
also age for the windows, and brown curtains for the lantern. 

The whole of the design was furnished by the engineer to the 
Trinity Board, Mr. James N. Douglass, and the work was exe- 
cuted by the Regent’s Cana! Ironworks Company, under the 
management of Mr. H. Grissell, whose great experience in 
cast-iron lighthouses of the ordinary tower-like construction, 
we have no doubt, has been greatly enriched by carrying out so 
= a structure as this, made entirely of wrought iron, steel, 
and brass. 








RUSSIAN RAILWAYS. 


Srnce 1862, 113,000,000 roubles, or 17,900,0001., have been 
avowedly expended by the Russian Government in the con- 
struction of railways. Of these 51,500,000 roubles were dis- 
bursed in went private companies, 4,000,000 in pur- 
chasing shares, 1,875,000 in advancing funds, 54,750,000 in 
State railways, and the rest in improving and enlarging the 
harbour of Odessa. Of the lines building or built, six belong 
to Government and twenty-one to private companies, but the 
latter, with the exception of the Riga-Mitau line, are all as- 
sisted by public subventions or guarantees of interest, man 
by both. One cannot take up o Rassion paper without find- 

intelligence about several new lines, one approaching com- 
pletion, another just commenced, and a third projected and 
measured out. To the latter category just now belongs the 
so-called Siberian Railway, which is to issue from Sarapul, 
north-east of Kassan, and, crossing the Ural, bomen to 
Tumen, south-west of Tobolsk. It has the twofold object of 
connecting the Ural iron foundries with the neighbouring coal 
mines, and to form an entrance into the out ying province 
of Siberia. By the by, the Odessa and Novo-Selica 
Railway. has been lately called an “unimportant” one. 
Far from being so, it is both commercially and strategi- 
cally one of the most useful yet contemplated. By link- 
ing Odessa with the Galician lines it will be the nearest 
road from Central and Western Europe to the Black Sea; 
by flanking the Moldavian frontier it will, to a certain ex- 
tent, neutralise the future Jassy-Czernovitz line, which we 
remember having seen called in the Moscow Gazette a movable 
battery placed on the Russian border. 








= 
Tur Sourn-Eastrery anp Bat@ir6n Raruwiay Feprra- 
TIoN.—-The most important further step that could at present 
be hoped for in the work of railway fi tion has just been 
arranged, the boards of the South- and Brighton com- 
having come to an agreement with the board of the 

lon, Chatham, and Dover Company that will bring the 
working of the three lines into one harmonious system. The 


new plan is of course free from any involvement of the finan- 
cial concerns of the respective companies, and provision is 


ee Oe eee of cemettatacng, in the Foosend un 
developed — = the oo ver line, the precise 

or earnings to which it may be entitled, b 
Senbition that the question chall ot the proser toms be ders 
tively adjusted through an arbitration with Sir William Erle, 
Mz, Gladstone, or Sit George Grey as umpire. 





THE WATERWORKS OF LONDON. 


Messrs. Spon, of Charing-cross, have republished 
in an octavo volume, the series of articles descriptive 
of the waterworks of the metropolis, which appeared 
in Encrneerrne in the summer and autumn of 1866. 
These form the only connected account which has yet 
appeared of the works of the eight companies upon 
which nearly three and a half million people in and 
near London now depend for their supply of water. 
If there be any exception to this polio it must be 
that of the series of articles which appeared, at the 
same time, in a contemporary, in which the works of 
the East London Company were first stated to exist at 
Shadwell, and afterwards at Chadwell, those of the 
Southwark and Vauxhall Company in the Belvedere- 
road, Lambeth, and those of the Grand Junction Com- 
pany at Chelsea! Had the localties been given as Tan- 
y-bwleh, in Wales, Tooley-street, Borough, and Great 
Snoring, Norfolk, they would have been equally ac- 
curate. Such an account, therefore, was both zo ac- 
count, and oF no account. 

With the exception of the extended notices in “ The 
Waterworks of London” of the New River and East 
London Companies, the series was prepared with the 
readiest, kindest, and fullest possible co-operation of the 
engineers of the various companies. The working 
drawings of Messrs. Harvey’s great Cornish engines, 
of Messrs. Simpson’s rotative engines, and of various 
other types, were loaned to us and retained for some 
time in our office, as were also plans of reservoirs, 
filter-beds, sand-washing machinery, &c. As for the 
New River Company, no connected account of their 
works—and they present but little which the modern 
engineer need wish to copy—had yet appeared, the 
engineers, since Mr. Mylne’s death, refusing information 
alike to all who applied for it. Yet much information 
was available, notwithstanding. There was abundant 
evidence which had been forced from the company’s 
engineers in the course of parliamentary inquiries, 
which only needed looking up. This evidence included 
the sources, extent, and quality of their supply, and the 
total quantity delivered to consumers, and at what rate 
per head, and over what area, and with what pecuniary 
results. Incidentally it included many facts as to their 
engineering works, their pipeage, and details of filter- 
ing and distribution. The late Mr. Mylne’s admirable 
topographical and contour map furnished accurately 
all the levels, above Trinity high-water mark, of the 
company’s many storage and subsiding reservoirs. As 
for the engines at the various pumping-stations, Mr. 
Colburn had visited most of them, years before, and 
gathered very full particulars of their working with. 
out, at that time, any view to publication. Besides, 
these engines had been described in various. papers 
read before the Mechanical Engineers, and in Mr. 
Bourne’s Zreatise on the Steam-Engine, and there was 
abundant information available as to their working: 
Few cases could be instanced where, with so little to 
describe, and with such resolute trades-union preju- 
dice in withholding information, all that was worth 
describing was, nevertheless, described... And 
waterworks eugineer may take our word that, with 
the exception of Simpson’s engines at Stoke Newing- 
ton, the New River Company have no plant worthy a 
moment’s attention. The engines made for them by 


James Watt and Company (Heaven deny any, con-’ 


nexion between them and the great founder of that 
firm!) were wret¢hed failures, faulty in nearly every 
respect, and had to be well-nigh reconstructed before 
they could be depended upon to work at all, From 
various sources, and with much care in the way-of 
personal inquiry, comparison, and reference, all that 
need be oad of the New River Company’s works has 
been said in the book under notice. 

The East London Company’s engineer, when ap- 
plied to, in the summer of 1866, for information re- 
specting his works, was busy in pumping unfiltered 
water, percolating from the river a over the 
district supplied from Old Ford—a district within 
which 5500 persons died of cholera within a few 
months, last year. Under the pressure of such urgent 
duties it was not to be expected that Mr. Greaves 
could descend to any particulars as to his works; yet 
these were, nevertheless, sufficiently obtained from 
various authentic sources, supplemented by Mr. Col- 
burn’s own knowledge of the Old Ford and Lea 
Bridge works, as derived from previous visits. So far 
as they go, the accounts of the New River and East 
London works are as complete and authentic as an 
in the new book, “ Zhe Waterworks of London,” albeit 
that the engineers of these works purposely withheld 
all information. And so far as their pumping-engines, 
filter-beds, &c., are concerned, these are described in 
abundant detail, from even better examples from other 


works, whose engineers, instead of exhibiting dis. 
courtesy and jealousy, met the authors with every 
reasonable confidence and kindness. 

In addition to detailed accounts of the works of the 
eight metropolitan water companies, the book under 
notice contains full particulars of Mr. Bateman’s, 
Messrs. Hemans and Hassard’s, and Mr. Remington’s 
respective schemes for supplying London with water 
from Wales, Westmoreland, and Derbyshire ; articles 
on the general question of water supply, the water 
supply of Paris (from information kindly supplied by 
M. Belgrand, the chief engineer of the works for the 
supply of Paris with water), the large and remarkable 
pumping-engines at Brooklyn and Cincinnati, U.S., 
the great turbines at the Philadelphia (Fairmount) 
Waterworks; descriptions in detail of the Dublin, 
Bombay,..Aberdeen, and Altona waterworks, of the 
great lake tunnel at Chicago, the Washington Aque- 
duct, Marseilles Waterworks, and the Crossness 
pumping-station of the Metropolitan Main Drainage 
Works. 

We may, even here, tender our renewed thanks to 
Mr. James Simpson, engineer of the Lambeth and the 
Chelsea Waterworks ; Mr. Hack, of the West Middle- 
sex Company; Mr. Quick, of the Southwark and 
Vauxhall and the Grand Junction companies; Mr. 
Morris, of the Kent Waterworks Company; M. Bel- 
grand, engineer of the waterworks of Paris; Mr. 
Craven, of the Croton Aqueduct, New York; Mr. 
Kirkwood, of the Brooklyn Waterworks; Mr. Ches- 
brough, of the Chicago Waterworks; Mr. Birkenbine, 
of the Philadelphia Waterworks; General Meigs, of 
the Washington Aqueduct; Mr. Bazalgette, of the 
Metropolitan Main Drainage; Messrs. Simpson and 
Co., Mr. David Thomson, Mr. Froude, and others. 








BURGH, MALLET AND CO. 


To THe Epiror of ENGINEERING. 

Srr,—The Practical Mechanic’s Journal, was, at one time, 
reputed to bea sound and.useful journal.’ But this conviction 
its present editor seems likely to shake. It is understood 
that this erratic authority is none other than Mr. Robert 
Mallet, one of the great lights of your elderly contemporary, 
The Engineer, and this may in some measure account for the 
preposterous praise which he has bestowed, upon Mr. Burgh’s 
absurd book on “ Marine Engineering,” > ei lately criti- 
cised, Mr. Burgh, it appears, being another member of the 
same sage fraternity that presides over the destinies of The 
geen and a fitting measure of its capacity. ‘Claw me, 
and I'll claw you,” seems to be the rule of this melanchol 
clique. But there is one circumstance likely, to interfere wit 
the success of their policy. Engineers, as a general rule, are 
able to judge for themselves on the topics submitted to their 
consideration; and when they see pure Balaam lauded as 
wisdom, the result will be not to overturn théir natural and 
inevitable convictions that nonsense is, after all, only nonsense, 
but to suggest the doubt that Mr. Mallet as a judge is either 
unwarrantably partial or utterly incompetent. .Mr. Mallet’s 
criticism is recognisable as his, being signed hy the editor, 
and thus having the responsibility resultmg from-his.praise. 
But if we applaud his courage, it must be at the expense of 
his reputation for diseretion, as a man capable of praising 
Burgh’s book can only be conceived of as either uns¢rupuleus 
or ignorant, It is true he takes some exceptions to about 


the | thirty of the text. But these thirty pages are no-worse 


other pages of it.. The quality is homogeneous 
throughout. I do not suppose Mr. Mallet holdg that Mr. 
Burgh was drunk or mazed when he wrote those thirty pages. 
Yet on any other hypothesis it is inconceivable that these 
thirty p could be sd bad and all the others so\excellent. 
I do salieer that Mr. Mallet is esteemed so infallible an 
authority, or is recognised as so sound, cautious, or practical a 
judge in engineering questions as to warrant him to presume, 
upon the imputation of these qualities, that it is safe to give 
the rein to his impulses, and to upon others doctrines 
that are in themselves absurd. t he is possessed of talent 
I do not deny. But it is of the dilettante order, a mere ignis 
fatuus, more likely to lead himself and others astray than to 
impart any useful light. The praise which he has bestowed 
upon Burgh’s book is evidence of the eccentricities into which 
he may be led. As you stated, the only thing not enormously 
faulty about the book is the drawings, which any draughts- 
man could furnish, and which are not Mr. Burgh’s produec- 
tions at all. It would be as relevant to praise the type as evi- 
dence of Mr. Burgh’s abilities. Yet on this slender ground 
Mr. Mallet characterises Mr. Burgh’s bundle of rubbish as 
“a capital book, the best, we are almost disposed to say, in ex- 
“istence in England at the present moment upon that highly 
“important branch of engine-making, viz., marine engineer- 
“ing.” Such isthe gospel according to Mallet. But Mallet’s 
sometimes have wooden heads, 


Westminster, Dec. 3, 1867. 


Iam, &c., 
An ENGINEER. 








Tue New Ratiway oveR THE ALPS BY THE BRENNER 
Pass.—The railway over the Brenner seems acquiring popu- 
larity as a means of transit from Western Europe to Italy. 
Recent travellers speak in high terms of the convenience of 
the route, although it is a long stretch of rail—nearly sixty 
hours from Paris to Florence. It will hardly stand the o 
position of the Mont Cenis line when once summit rail- 
way shall have been opened, and the public mind satisfied as 
to its safety. But when is that to be; and what is Mr. Fell 
about ? 
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THE SMITHFIELD CLUB SHOW. 


Duriné the last few months the agricultural engi- 
neers have been busier than usual, many of them having 
had all they could do. The improvement has been 
chiefly in the foreign trade, and is, no doubt, traceable 
to the maintained and rising price of wheat, which now 
averages 68s. a quarter, against 61s. at the same time 
last year, 46s. in 1865, and 38s. in December, 1864. 
France takes but little of our agricultural machinery, 
her import duty of about 10 per cent. upon it sufficing 
for the “protection” of her own engineers and imple- 
ment-makers ; but Germany and Austria are liberal 
buyers. Indeed France, with her subdivided farms, so 
often liable to further subdivision, when the cultivateur 


happens to leave two or more sons behind him at his | On 


death, is never likely to employ agricultural machinery 
largely, unless upon the “letting out” system. But 
in Austria and Hungary there are vast estates, and 
machinery is imported freely. One proprietor, to 
whom one of our large firms sold six portable engines 
not long since, has three estates of a total area of 
50,000 acres. Indeed, Messrs. Clayton, Shuttleworth 
and Co. have found it necessary to i 

establishments in Vienna and Pesth, and we believe 
that no less than 200 hands are employed at the Vienna 
works, a smaller number being employed, wholly on 
repairs, at Pesth. 

The French Exhibition has probably also increased 
the foreign trade. We need hardly say that in the 
award of prizes to agricultural machinery and imple- 
ments exhibited both in the Champ de Mars and at 
Billancourt, the English exhibits were almost invariably 
placed above all others. Besides this, the report of 
the committees of the Royal Agricultural Society 
upon steam-cultivation has greatly stimulated the pur- 
chase of steam-plough tackle both in England and 
abroad. The Steam Plough Works, at Leeds, and 
Messrs. Howards, of Bedford, have been particularly 
busy with this class of work, and we have reason to 
know that several sets have been sold also at the 
Smithfield Club meeting. Mr, Algernon Clarke, who 
was secretary to the principal committee, read a paper, 


on Monday evening, before the Farmers’ Club, upon | w 


the subject of steam tillage, and we believe that some- 
thing was said of “doing” 100 acres a day with a 
single set of tackle. We really do not know what 
may yet be done. Messrs. Fowler’s eight - furrow 
balance plough, taking a breadth of 6ft., and their 
new cultivator, first exhibited last summer at Bury, 
and which “takes” from 12 ft. to 15 ft., are doing 
wonders on light land. If they can be driven at the 
rate of four miles an hour, as it appears likely “- 
yet may be, the eight-furrow bevy would get ay 
neatly 3 acres an hour, and the 15 ft. cultivator 7} 
acres, or 90 acres in twelve hours! : 

The reports of the three committees were published 
in the Society’s Journal, and were accessible to non- 
members only by the payment of 6s. Messrs. 
Howards have, however, republished all relating to 
the use of their tackle—and it is a great deal—in a 
new edition of their catalogue, and for gratuitous dis- 
tribution. ; 

Even the Bury show has helped, no doubt, to im- 
prove the portable-engine trade. It was the first show 
of the Royal Agricultural Society since 1865, and the 
first since 1863 in which steam-engines were tested 
and reported upon, if indeed, beyond the award of the 
prizes, it can be considered that the judges have made 
any real report, none having appeared in the Society’s 
Journal. We, however, gave the results of these 
trials with a minuteness and accuracy never before 
attempted on the occasion of like trials, and an extra 
edition of 5000 copies of ENGINEERING was sent to 
the members of the Society, so that the real results 
were made widely and usefully known. A ter 
economy of fuel was attained at the Bury trials than 
had ever before been reported of portable engines, 
whether of the “racing” or ordinary commercial 
class. 

The portable-engine makers began, this year, to ex- 
perience the full effect of the reduction of about 9 per 
cent. in the prices of engines, so boldly made in June, 
1866, by the leading house in the trade, and which 
earried so much consternation to more than a score of 
other establishments all over the kingdom, many of the 
proprietors of which, srg since very busy, did 
not then believe, or at least admit, that it was possible 
to make engines at the new prices with any profit 
whatever. 

Whatever may be the cause for an increase in the 
number of portable engines made and sold, it is one 
upon which both makers and farmers may be congratu- 
lated. 

The Smithfield Club, as our readers know, offers no 


t up large branch | } 





prizes to implements, and, with the exception of gas- 
engines, water-meters, and occasionally one or two 
other kinds of apparatus, no machinery is exhibited in 
motion. The entries are so numerous, however, that 
even the large disposable space in the Agricultural 
Hall is very much crowded with machinery and im- 
plements, and anything like real examination is gene- 
rally difficult. As for novelties, few were to be met 
with, yet something may be gathered from comparison. 

The portable engines and the ploughing and traction 
engines formed, of course, the more important ex- 
hibits of machinery, and most of the | ing makers 
were pretty fully represented, not, however, by the 
racing engines which gained such extraordinarily good 
results at Bury, but by examples of every-day work. 

that occasion a number oF engines were worked 
both at their nominal power and at one-half more 
than their nominal power. In the former class, a 
double-cylinder engine by Messrs. Clayton, Shuttle- 
worth and Co., rated by them as of 19 horse power, 
and by the Society’s engineers as 154, worked for 
nearly 4} hours’ “mechanical time” with a consump- 
tion of 2.97 1b. of coal per effective horse power per 
our. Ransomes and Sims’s engine came next. Ofthe 
ordinary “commercial engines” tried, Messrs. Brown 
and May’s engines undoubtedly attained the best results. 
When, however, the engines were tried to one-half more 
than their nominal power, a sin le-cylinder, 10-horse, 
long-stroke (18 in.) engine, by the Reading Ironworks 
Company, attained the best result of all, working with 
bnt 2.54 1b. of coal per indicated horse power per hour, 
although on the first series of trials, working only to 
the nominal power, it consumed 4.42 lh. 

So far as the relative merits of different makes of 
engines is concerned, it may be said that of those 
tried at Bury the consumption of coal varied from 
2.97 lb. to 12.92 1b. per horse power per hour, and 
the records of these trials, as ctateand in our pages 
of July 19th last, must be consulted in pronouncing 
any opinion upon engines by the same makers, and ex. 
hibited at the Cattle Show. 

The consumption of fuel of a new engine is but an 
imperfect indication of its real value to the purchaser. 
e say a new engine, because if it is of inferior con- 
struction it will generally consume more fuel after a 
time than at first, and of course all the engines tried 
at the Royal Society’s shows are spick and span from 
the makers’ factories, with tubes clear from soot, and 
with no scale on them nor on the firebox, the pistons 
just tight enough, and everything in the best order. 

The wearing qualities of an engine cannot be 
judged very fully from a mere external examination, 
nor always from the reputation of the makers, since 
the fact that one firm sells more engines than any other 
does not necessarily prove that theirs are the very best, 
but possibly that with superior manufacturing facilities 
they can work cheaper, and thus duvote larger sums 
to those always heavy trade expenses by which only a 
manufacturer can rapidly push a new trade, or extend 
an old one, however good his wares may be. What 
but wonderful division of labour, the very best organ- 
isation and system, and the best mechanical appliances 
could have raised a small business, begun by two poor 
men twenty years ago, into one of the finest now 
known in English mechanical engineering, a business 
which is understood to have enabled one of its partners 
to bid 152,000/. for Newstead Abbey, the early 
home of Lord Byron? Again, engines are oftenest 
purchased wherever they may be had of the desired 
size and construction ready made. Only one or two 
firms enjoy the advantages of such a capital as can 
enable them to keep on hand a stock of engines of 
various sizes and constructions. Every portable- 
engine maker is called upon to make engines of from 
3 or 4 horse power, or even less, to 12 horse power, 
and we now and then see some of 20 horse power. 
Then there are the single-cylinder and double-cylinder 
engines, with and without expansion valves ; engines 
with large fireboxes for wood, and others with smaller 
fireboxes for coal; engines with the cylinders in the 
smokebox, and others with them on the firebox ; 
engines for ordinary barnyard work, and others of 
extra strength for steam-ploughing, contractors’ use, 
&c. Few would believe that one single firm actually 
make about eighty varieties of | ange engines, and 
that they find it necessary to keep a stock of at 
least one hundred and twenty on hand to meet orders 
for engines immediately wanted. 

Messrs. Clayton, Shuttleworth and Co.’s engine is 
the acknowledged model of most other makers. It 
is admirably made of first-class materials, and with 
the help of the best machinery. Yet it does not fol- 
low that many imitations are not as good as the 
original. Just as no maker has a monopoly of 
good design, so no one now has a monopoly of good 


materials or good workmanship. The results of the 
Bury trial do not settle the relative merits of the 
various makers, since those which attained the best 
results were of a special class, rarely made and seldom 
asked for in the trade. Besides, too, it would be 
found that another series of trials would, from the 
difference of circumstances always attending such 
trials, alter the relative position of many of the 
engines. Much, indeed, depended upon jockeying 
and firing, and here the ‘engine-drivers necessarily 
differ more or less in knowledge, quick mechanical wit, 
andin manual skill. One of the best makers, Messrs. 
Marshall, Sons, and Co., took a place below their real 
merits from the circumstance that the blast nozzle of 
their engine, having been improperly fastened on, blew 
off at the beginning of the trial, and the steam-jet, of 
live steam, had to be turned on, at a considerable waste 
of fuel, to maintain the draught. These makers 
(Messrs. Marshall) had an eight - horse engine at 
Islington which was particularly well finished, and the 
design was that now recognised by all engineers as the 
first class in such work. The guide bars, we may 
note, were of steel, with the oil-cups worked out of 
the solid. The boiler was of a strength intended for 
working with 100 1b. steam for loughing. The en- 
gineer would recognise many little neatnesses in the 
toilette of this engine, such as the handle on the fire- 
box for putting on the blower or steam-jet by opening 
a cock in a pipe inside the boiler. This is not entirely 
new, but it is unusual, and is neat. A vertical engine 
and boiler for fixed machinery was a ve good job. 
The cylinder bolted to the upper part of the boiler, 
and the shaft carried in brackets on a strong wrought- 
iron saddle below. ‘Lhe oil-boxes on the guide bars 
were made in the solid with the bars, and, so as to oil 
the four wearing surfaces more completely and econo- 
mically than is always the case in other engines. The 
oil-box to the lower (main) end of the connecting-rod 
was bored up within a slight enlargement of the rod 
itself, and was thus wholly concealed from view. This 
cavity is filled with oil through a small opening in the 
side of the rod, and closed by a screw. ‘The boiler 
of this engine was of large size for its power—three 
horse. 

Among ordinary commercial engines, those of Messrs, 
Brown and May a taken the highest rank in eco- 
nomy of fuel in the trials at Bury last summer, and at 
Worcester in 1863. ‘The reason is apparent in the use 
of longer and smaller tubes than are generally em- 
ployed, by the invariable application of steam-jackets 
to. the cylinders, and the use of the long slide-valve, 
giving very short steam-ports, and thus saving steam. 

‘his year these makers show an engine fitted with 
their patent feed-water heater, which they now apply 
without extra charge to all their engines of 8 horse 
power and upwards, and, of course, to smaller engines 
when paid for extra. This is a large cast-iron tube 
along the side of the boiler, and within this tube is 
one of wrought iron, through which the exhaust steam 
is taken at one end from a passage leading from the 
cylinder, and led off at the other on its way to the 
blast-pipe. The pump forces the water, under the full 
boiler pressure, through the outer cast-iron tube, and 
for its whole length in contact with the heatin pipe. 
The feed-water is thus heated nearly to the baling 
point, the pump working cold water as usual, so that 
its action is in no way interfered with. The saving is 
very considerable, quite up to the theoretical quantity, 
which is over 13 per cent. in heating feed-water from 
62° up to 219°, and the saving of the firebox is at 
least in proportion to the saving in fuel. ‘The upper 
surface of the cast-iron pipe of the heater is flat, and 
roughened with diamond-thaped projections, so as to 
serve as a neat foot-plate, 

(Zo be continued.) 








THE INSTITUTION OF CIVIL ENGINEERS. 

At the meeting on Tuesday, the 10th inst., Mr. Charles 
Hutton Gregory, Vice-President, in the chair, the council 
reported that, acting under the provisions of Section IV. of 
the By-laws, the following contidoies had that day been 
admitted as students of the Institution : 


Name of Candidate Recommended by 
Charles Benjamin Braham «. J. W. Bazalgette, 
Samuel Braham .., - J. W. Bazalgette. 
Charles Capel Clutterbuck «. RJ. Ward. 
George y ie Edwards... + Joseph Cubitt. 
Thomas Archibald Fisher Hall ° William Baker. 
Josiah i William Baker. 


William Walton Williams, jun. 7. Risheed Hee tina, 


Ras 1n Bereium.—The administration of the Belgian 
state railways has let a contract for five lots of Vignoles rails, 
each lot comprising 426 tons. The lowest tender § was that 
of MM. de Dorledot Fréres, of Acoz, who agreed to supply 
the lots at 6/. 10s. 2d. per ton. Only one English offer was 











made—that of Mr. E. Collins, of London, at 6/. 17s. 6d. per 
ton. 
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NEW ROUTE TO INDIA. 
ExGianp’s best policy, with a view to keeping open 
her road to India, is undoubtedly to secure as much 
influence in Turkey, as well as in Egypt, as circum- 
stances will permit; and nothing could well give 
greater advantages in that respect than to establish an 
overland route through Turkey, taking care to send 
a certain portion of our mails and stores by that line, 
and to maintain proper agencies, which should form 
centres of diplomatic action in case of necessity. We 
now learn that the Black Sea and Danube route is re- 
commended to overland passengers. Negotiations are 
being made by the Porte with the view of attracting 
a share of the great stream of Indian traffic to a chan- 
nel through its own dominions, and, for political pur- 
oses, such a desire on its part should be met ina 
Findred spirit by our own Government. In eer rf 
tion of a mail contract, the Austrian Lloyd’s is build- 
ing a steamer for the passage from Alexandria to 
Varna. At Varna a train waits to take the passengers 
on to Rutschuck, a distance of 140 miles, thence a 
steamer conveys them to Pesth, whence they may have 
a train to Vienna, and thence to England. The cost 
will be substantially the same as by Trieste or Mar- 
seilles; but the time will be shorter, and the scenery 
more varied and beautiful. An official from the Lon- 
don Post Office, who was sent to examine the capa- 
bilities of the route for mail-service, has reported 
favourably of it. 


THE MARTIN STEEL PROCESS. 

M. Henrt Marutev has recently communicated 
some interesting data on the Martin process to the 
French Society of Engineers. These data refer to the 
results of practical experience obtained at the works 
of M. Verdié, in Firminy, one of M. Martin’s first 
licensees in France. The Martin process was started 
at Firminy on the Ist of June, 1867, and two Sie- 
mens furnaces have been kept in constant operation 
sinee that date, each capable of producing 3500 kils. 
(about 34 tons) of steel ingots at a charge, two 
charges being made every twenty-four hours from 
each of these furnaces. The rate of production at 
Firminy is therefore about 80 tons of steel per week. 
The product is cast steel similar in its nature to 
crucible steel, or any other kind of cast steel made 
from raw materials of equal purity and quality. The 
principle of M. Martin’s invention is the substitution 
of the reverberatory furnace for the crucible, in steel- 
making. M. Martin makes the bottom of his furnace 
to serve as a crucible. He follows a process similar to 
that in general use by steel-makers, i.¢., the melting 
of cast iron with wrought iron and steel scraps, and 
with fluxes ; and he only modifies his operations to suit 
the nature of his enlarged crucible. He cannot exclude 
the furnace gases, the same as the pot steel-makers do, 
by covering their crucible with proper lids ; so he em- 
ploys a quantity of very liquid slag to form a lid, and 
cover the sacten of his metal. He further resorts 
to the Siemens furnace, which gives him, in the first 
instance, a clean flame free from noxious impurities, 
and which, moreover, allows him to adjust the nature 
and character of the flame from an oxidising to a 
neutral and even to a reductive flame, just as the 
stage of the process requires such changes. By these 
simple yet not easily discovered means M. Martin 
has succeeded in turning the bottom of his furnace 
into a cheap and suitable crucible for melting steel, 
and the practical result is a considerable economy in 
the manufacture of cast steel. The apparatus em- 

loyed by M. Martin consists of a regenerative gas- 
urnace and two accessory furnaces, one for melting 
the pig iron, and the second for heating the iron scrap 
before its being introduced into the Siemens furnace. 
The pig iron, being brought to the state of fusion, is 
covered with a slag composed of charcoal blast- 
furnace cinders mixed with pure siliceous sand. 
The quantity of pig iron charged is 900 kil. The 
fusion being effected, and the flame of the furnace ad- 
justed to a neutral character, a charge of 200 kil. of 
iron or steel scrap is introduced into the furnace. 
The scrap is raised to a white heat previously, and it 
takes about thirty minutes to meit down and combine 
with the liquid mass of the bath. In intervals of half 
an hour each, fresh charges of 200 kil. each are added 
in succession, and the entire operation occupies about 
eight hours, there being about two hours more re- 

uired after each charge for fettling the furnace. 
Durin the sixth and seventh hours of actual working, 
after the addition of about 2400 kil. of wrought iron or 
steel scrap to the charge of 900 kil. of pig iron, the 
whole mass turns into a pasty state, apptonening 
wrought iron in its character, but virtually neither 
steel nor wholly decarburised iron. This mass is then 
recarburised by additions of 200 kil. of pig iron ata 








time, up to a total quantity of 800 kil. The pis iron 
finally ae in this manner is of the same kind as year 
originally employed ; it contains some manganese, an 
eo aeeily to be added to each charge is adjusted 
according to the quality or degree of hardness re- 
quired. ‘This can be done with great nicety, since it is 

racticable to take a small sample out of the steel 
Path from time to time, and, to test its quality, more 
pig iron or more scrap being added according to the 
test-samples’ indications of a want or surplus of 
carbon. The bath being protected by the slag, the 
time of fusion may be protracted at will. There is no 
mechanical labour employed in this process, except in 
the operations of charging and casting. The pig iron 
employed at Firminy is that smelted from the Algerian 
ores brought from Mokta, and smelted in France. 
The scrap iron comes from similar raw materials, so as 
to avoid all phosphorus or sulphur in the iron, as 
these are only very little affected by the process. The 
Mokta ores contain a sufficient quantity of manganese 
for the purpose of steel-making by this process, and no 
other material is added to the charge. The steel made 
at Firminy is principally used for rails; it is of an ex- 
cellent quality, and of a very ductile nature, both at 
high and at low temperatures. The cost of manu- 
facture at Firminy is not greater per ton of steel made 
than the manufacture of steel by the Bessemer process, 
which is carried on at Terre Noire with iron from 
similar ores run direct from the blast furnaces into 
the converters. 


INDIAN TROOP-SHIP EUPHRATES. 

Tue Euphrates arrived out at Calcutta on the 28th 
October, having left Suez on the 6th of that month. The 
heat in the Red Sea is described as having been very 

reat ; the maximum temperature observed was, on the 
ee troop-deck, 93°, and on the upper, 91° Fahrenheit 
—a difference which is inconsiderable, and may tend to 
allay the apprehensions that were entertained of this 
subject when the Jumna took on board the Rifle 
Brigade, and to which we alluded on a former oc- 
casion. Notwithstanding the actual heat of the 
portions of the ship occupied by troops, so effective 
was the system of ventilation on board that no incon- 
venience or injury arose even during the most trying 
part of the voyage, and both officers and men bore 
testimony to the uniform comfort they experienced on 
board. It is, however, not unlikely that in some par- 
ticulars alterations may be required in the Euphrates 
and her sister troop-ships on the Eastern station: thus 
the cabins on the main deck may have to be altered, 
since, in their present condition, they are dark, and 
not so airy as might be desirable; there is also 
probably too much woodwork in connexion with the 
accommodation for soldiers’ wives and children, iron 
being both lighter and better suited for cleanliness ; 
and the amount of accommodation for the families of 
officers is certainly insufficient in the case of regiments 
coming home from India. 

The Euphrates had been anchored off Prinsep’s 
Ghaut in order that the Calcutta people might have 
an opportunity of visiting her. But during the 
cyclone of 1st. November i carried away her moor- 
ings, and was on shore for 44 hours; she was, how- 
ever, got off, but was found to be much strained from 
bumping. Her boats were stove in, and the saloon 
was deluged with water. It is reported that, had she 
gone a few hundred yards in another direction, she 
mn have sunk and disappeared on Diamond quick- 
sand, 


THE KINNING PARK FOUNDRY. 

We have on a previous occasion mentioned the 
name of this establishment as a foundry entirely, and 
specially, devoted to the construction of plant for 
chemical manufactories, and particularly to the plant 
of mineral-oil works. Messrs. George Bennie and 
Co. originally established the Kinning Park Foundry 
for the capa of very heavy castings occasionally 
required for marine engineering and similar purposes ; 
but the great demand for castings of a peculiar kind, 
which at one time very suddenly arose in Scotland in 
connexion with the rapid spread of the paraffine in- 
dustry and the manufacture of mineral oils, induced 
this firm to make this branch their speciality and ex- 
clusive work. Messrs. George Bennie and Co. soon 
found it of advantage to extend the mode of conduct- 
ing their business, and to become engineers for oil 
works and contractors for the erection of machiner 
and — In this capacity they have planned, erected, 
and fitted out a considerable number of large works in 
this country and abroad. The Kinning Park Foundry 
is fitted out with the usual heavy and large-sized 
plant of foundries of this class. ‘The cranes are all 

















vertical pillar cranes, made of wooden framing, and 


worked by. hand, a clever arrangement of the handles 
allowing the vertical movement of the crane-chain and 
the horizontal travel upon the jib of the crane to be 
effected by the same workman, without his requiring 
to shift his position. The cranes are all capable of 
reaching each other. An unusually large number of 
drying-stoves is provided at this foundry, a necessity 
caused by the very large sizes and great. numbers of 
the cores required for casting oil-retorts and stills. 
We shall, in our next number, illustrate some of the 
details of oil-distilling plant from drawings furnished 
by Messrs. Bennie and bo. The retorts and stills to 
which Messrs. Bennie and Co. give preference are dif- 
ferent from those we described in connexion with Mr. 
Young’s parafline works. They advocate the horizontal 
retort, particularly when working up Boghead coal, or 
any other raw material very rich in oil and liable to swell 
in the retort. They also, from a very obvious reason, 
prefer the cast-iron still to the wrought-iron, although 
Messrs. Bennie and Co. are also makers of wrought- 
iron stills, but to a-more limited extent. Tne cast-iron 
stills are large hemispherical vessels, covered with 
domes of a similar shape and material. ach still has 
a capacity of 1500 ven and weighs, including the 
cover, about 7 tons. They are all cast bottom down- 
wards, so as to get the advantage of the ferrostatic 
head or column for condensing the material at the 
bottom of the still. The moulding is done by hand, 
and without any a the form being struck in the 
sand from a template, which is turned round the ver- 
tical axis. The cores are built up of brickwork, and 
covered outside with loam and moulders’ sand. They 
are comparatively heavy, and the application of hollow 
cast-iron cores would probably prove of advantage. 
These brick cores, however, are easily built up, and 
not very expensive. They are all dried in the stoves, 
and afterwards inserted in the moulds, which also re- 
quire drying. The solidity and fine appearance of the 
castings produced in this manner is a natural conse- 
quence of the great care bestowed upon all the opera- 
tions in their manufacture, and there can be no doubt 
that articles of that kind are perfectly trustworthy in 
practice, and not likely to get out of order or to crack 
or break during their service. The mixtures of iron 
used for the different articles produced are considered 
great acquisitions at the Kinning Park Foundry, and 
they are always carefully registered and looked after. 
There are manufacturing purposes for which Messrs, 
George Bennie and Co, are considered to be the only 
founders capable of producing the suitable articles. 
An instance of that kind is the manufacture of iodine, 
which requires cast-iron stills. This branch of industry 
being confined to a very limited number of works in 
Scotland, it is understood that the Kinning Park 
Foundry holds a practical monopoly for the casting of 
those stills, as their mixture of iron is more durable, 
and wears more regularly, than the products of other 
foundries which have hitherto tried to make similar 
stills. The Kinning Park Foundry has four cupolas 
of different sizes, and an air-furnace capable of holding 
60 tons of iron. 


RANGOON AND CHINA RAILWAY. 

_TuE first year’s survey, by Captain Williams’s party, 
within our own territory, an account of which we have 
recently given in full detail, is considered fatal to the 
project for a railway from Rangoon to China. The 
party surveyed the country for 245 miles, to our 
frontier, on the Pak stream, by the Beeling route, 
which they declare to present fewer engineering 
obstacles than that by Shoagheen, which is ten miles 
shorter. For the last 45 miles, however, the diffi- 
culties would be very severe, and the cost of a railway 
very great. There is oN, in our own territory to 
justify the construction of a line 1450 miles long, and 
it would seem that there is still less beyond. The 
Government of India has, nevertheless, sanctioned the 
continuation of the survey, this cold weather, to the 
Chinese frontier, if the political difficulties created in 
Western Karennee and the Shan States by the Mein- 
goon prince, who escaped from our surveillance, do 
not forbid it; but any further prosecution of the 
project has been deprecated. The question has now 
assumed a different shape. It is no longer that started 
by the Messrs. Sprye, of a railway 1450 miles in length, 
from Rangoon to China ; but it is one of purely geo- 
graphical exploration of the main routes between India 
and China. These are four: viz., the line partially 
surveyed already ; the old caravan route by the Irra- 
waddy and Bhams; the still older route through 
Cachar and Munsipore, by which the Bhuddist mission- 
aries penetrated wm $ and the most dangerous 
but shortest route, from Suddya and the Brahmapootra 
to the Yang-tse-Kiang. When geopraphical parties 
have collected information regarding all these, it will 











be time to project roads and railways. 
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THE BUBULINA BOILER EXPLOSION. 
(See leading article, page 557.) 
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THE MONITOR QUESTION. 
Torne Eprror or ENGINEERING. 

S1n;—With ‘my letter, published on page $30, I sent you 
a tracing, copied from the official drawitig*of the midship 
section of the monitor Puritan. In a marginal note referring 
to it, from some cause I cannot understand, you said it was 
“really a jag ax whereas it was simply a copy on 
tracing-cloth, like the inclosed one, taken as above stated. 
and creditably drawn by one of my assistants. 

As you did not think proper to oceupy so much of your 
columns as was needed to represent the entire midship section 
of the vessel, may I beg of you the favour to publish with 
this letter the enclosed tracing taken from the same drawing, 
showing a section of the “overhang” on the side of that 
vessel, and the dimensions and manner of armouring the 
same? Please let it be accompanied by the scale; so your 
readers may be able to measure the proportions for them- 
selves. : 7 j 

I desire this sketch, to go forth with the challenge to Cap- 
tain Eriesson, to deny the paternity of it, and to say (if he 
have the temerity to do so) that it does not correctly repre- 
sent the dimensions and arrangement. of the armour of ‘the 
Puritan and Dictator; and I desire him to deny, if he dares 
to, that the boasted tl} in. armour of the Kalamazoo, and 
that class of monitors (the largest of them), is not made up 
in the same manner. I have not a drawing of the latter 
class convenient at. this moment to refer to; but I believe the 
extra inch of thickness on them is made up solely by the 
difference in the horizontal thickness of the three bars placed 
behind the 6 in. plates, and does not inyolve eyen the addition 
of a single entire plate of inch armour throughout the depth 
of the side protected. 


ae 
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The whole point in issue between Mr. Bourne and myself 
is simply that I have charged him with persistently misrepre- 
senting the thickness of the armour-plating on the hulls of 
the large monitors, and that in this unprofessional conduct he 
has been aided and abetted by Mr. Ericsson. 

This course, has been ed to such a degree, and the 
real truth has been 80 studiously kept suppressed by them, 
that the public, almost without exception, really believe the 
gross deception. I have not attacked Mr. Bourne’s argu- 
ments, but have protested against the misrepresentations he 
has made to give them an undue force. ke will not avail 
him, when convicted of this grave charge, to resort to the 
puerile strategy of characterising my exposure as an endorse- 
ment of the Dendicher . Lam no advocate of that style of 
ironclad. Mr. Bourne, having been convicted of injuriously 
misrepresenting that vessel, now finds it necessary, in’ his 
endeavour to divert attention from one falsification, to make 
others, and therefore calls my last letter a “wordy disserta- 
tion in praise of the Dunderberg,” when it does not contain 
one single sentence in laudation of that vessel. To what 
humiliating shifts does a departure from the truth bring poor 
human nature! 

The information contained in this diagram has never been 
published. The purpose of your journal, and the love of 
truth which should pervade its , assure me that you 
will not withhold from.your readers facts,.so;important in 
correctly estimating the value of these vessels. It will be 
plain that their powers of resistance have been doubly over- 
rated by the disreputable deceptions practised to secure’ the 
public approbation. . By this, means there is ‘seareely one of 
your seat on either side of the Atlantic but believes the 
armour of those vessels;to be much heavicr than that carried 

















by any vessel in the British navy, whereas 2 ft. below the 
water-line it is almost ontensiptibie. 

Mr. Bourne says, on page 357 of your journal, in reply to 
my letter :—‘ But with reference to the thickness of the sides 
“ of the Dictator, I have only to repeat that the delineation 
“ you formerly gave of that vessel, showing a total thickness 
“ of iron 10$in. onthe whole depth of the protected side, is 
“ the right thickness, and the alleged decrease in thickness 
“in steps which Mr. Watt specifies is not correct.” 

My only reply to this statement is the diagram I inclose, 
and the challenge to Mr..Evieson contained in this letter. 
My information comes from a source higher than Mr. 
Bourne’s, it is from the official records of the Navy Départ- 
ment,; and Mr. Ericsson must disprove it, or he and his friend 
omg convicted of practising a gross deception upon the 

ublic. 
7 Mr. Bourne thinks the “monitor question” is exhausted, 
and as there is no one in opposition to it, worth replying to, 
he states that he has retired from the field. The publie will 
doubtless envy the serenity with which he will permit this 
communication to remain unnoticed. 
Wa. Wart, C.E. 


Washington City, Nov. 14, 1867, 
[We much nant the severity of the tone with which Mr, 
Watt discusses this question.—Ep. E.] 
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SEWER VENTILATION. 
Upon the subject of sewer ventilation, which is likely to ac- 
uire great importance in London especially, the late report of 
the Metropolitan Board of Works contains only the following 
brief remarks : 

“In their last annual report the board adverted to experi- 
ments which, by their direction, had been conducted with a 
view to assist them in deliberating on this important question, 
and they have now to report that, during the past year, 
further experiments have been made by their engineer and 
Dr. Miller in order to test the efficacy of a plan for destroy- 
ing, by means of charcoal ventilators, the offensive 
emanating from the sewers. In the reports on the subj - 
which have been recently submitted to the board by those 
gentlemen, the nature of their experiments is described, and 
an opinion expressed that the result has sufficiently demon- 
strated the efficacy of charcoal grates as a means of deodoris- 
ing the noxious gases to justify the prosecution of additional 
experiments of the same uature, but, on a more complete and 
extended scale, with a view of still further testing the prin- 
ciple and its general applicability. The board have reason 
to think that these experiments will materially help them in 
arriving at a decision as to the most effectual means of pre- 
venting the nuisance occasioned by the escape of offensive 
gases from the sewers of the metropolis. The reports above 
referred to are given in Appendix No. 3 to this report.” 








Tne Customs Examination or Lueeace.—lIt is re- 
ported, in connexion with the examination of the luggage of 
passengers from the Continent at Charing-cross Station, that 
some of the Custom-house officials are endeavouring to in- 
duce the Board of Commissioners to return to the old system 
of having one piece in evéry lot examined, instead of, as 
now, only one or two pieces in every 10 or 20 lots. The pre- 
sent method saves time, and is an accommodation to the 
public. It is believed also to work extremely well. Hence, 
unless the Board are prepared to justify the proposed back- 
ward step as a matter of ispenine necessity, it is likely to 
be met by a general protest from all the travelling and com- 
mercial classes, 

Rariwaxs rn Rvssta.—aA letter from Moscow states that 
the second section of a line of railway from Moscow to the 
south has been opened for traffic. ‘the first section, from 
Moscow to Serpoukhoff, 59% miles, was opened for traffic 
last year; and the section now opened extends from Ser- 
poukhoff and Toula, {58} miles more. ‘Traflic is thus now 
conducted over a distance of 112} miles. The third section, 
between Toula and Orel, and the fourth, from Orel to Koursk, 
will be opened to the public next summer. The heavy works 
are finished over the whole distance; the construction of the 
station buildings alone delays the commencement of traffic. 
It is also considered prudent, in order to assure the solidity 
of the way, to allow the embankments to stand before com- 
mencing traffic upon them. 

South Yorxsyutre.—The South Yorkshire iron ‘trade 
appears to keep up pretty well; there is not, however, so 
much doing in plates or shects. | For steam coal the demand 
shows @ considerable falling off; house coal, however, is in 
brisk request,‘not only for London but for the various drops; 
on the Northern Railway. About an average welt 
néss is being done oe Manchester, Sheffield, and Lincoln- 
shire Railway with Lancashire, principally in engine fuel and’ 
secondary qualities of hard coal. 


UNCHARTERED SCIENTIFIC BODIES. 

Ir is singular that, during the jealous and unworthy oppo- 
sition to the attempt of the Society of Engi to 
obtain powers to hold property of their own, the Act of 
August 11th, 1854, was not discovered. This Act is, we 
believe, scarcely known to the heads of scientific bodies, yet 
it effects empowers such bodies with all the rights and 
p rporate institutions. We extract three of its 
clauses, which indicate the scope of the whole: 

“XXL. Any Institution incorporated which shall not be 









entitled to sue and be sued by any corporate name, and every 
Institution not tneorporated, may sue or be sued in the name 
of the’ president, ¢hairman, princi secretary, or clerk, as 

be determined by the rules and regulations of the Insti- 
tation aoe in de uch, di ination, in the soaaag of 
such person as governing body for 
the oecasion ; pro Spetank ter y 


person. a Chi ‘ 
sue the ystocs Q 
the gore hody, some other officer or person be not nomi- 
nated to be the defendant. 

“XXV. Any member who may be in arrear of his sub- 
scription caicnn aber rules of the Institution, or may be 
or shall possess’ if of or detain any property of the 
Institution in a manner or for a time contrary to such rules, 
or shall injure or destroy the property of the Institution, may 
be sued in the*iianner hereinbefore provided; but if the 
defendant shall be successful in any action or other proceed- 
ing at the ‘instance of the Institution, and shall be adjudged 
to recover his. costs, he may elect to proceed to recover the 
same from, the officer in whose name the suit shall be brought, 
or from the Institution, and in the latter case shall have 
process against the - al of the said Institution in the 
manner above described. 

“ XXXI. For the purposes of this Act, a member of an 
Institution shall be a person who, having been admitted 
therein according to the rules and regulations thereof, shall 
have paid a subscription, or shall have signed the roll or list 
of members thereof; but in all proceedings under this Act 
no person shall be entitled to vote or be counted as a member 
whose current subscription shall be in arrear at the time.” 








Tue Merropoutas District Rartway.—The Metro- 

litan District Railway Company have invited tenders for 
500,000. six per cent. debentures at noon on the 20th in- 
stant. his will enable the company to complete that por- 
tion of the line from Kensington and Brompton to West- 
thinster-brid, ut five miles—by midsummer next, and 
also to prosecute vigorously the works from Westminster to 
the city. The s for the above bonds are t6 be at or 
above par, which is fixed as the minimum. The share capital 
over which these are to ride is 2,250,0007. 
Export or,;Raruway Iron ror THE East Inpres.—The 
export of railway iron from the Clyde to the East Indies during the 
last four months has been very large. Three specially chartered 
ships have been sailing almost every month for. Bombay, the 
central part of the railway operations now going on. in India, in 
addition to others taking general goods,and a few hundred, tons 
of iron. Of those lye for the conveyauce of rail- 
way chairs, tie-bars, &c., there was the Jane Leech, with 1080 
tons; Sea Pink, with 1341 tons; Tim Whiffler, with 1375 tons; 
Otago, with 500 tons; Martaban, with 650 tons; Ardgowan, 
with 1000 tons; Hannah Law, with 1850 tons; West Riding, 
with 1402 tons; and Ann Fleming, with 1290 tons: total, 10,680 
tons. fs 

Tu Grascow MALLeaBe Iron Trape.—The first annual 
soirée of the persons connected with this trade in Glasgow was held 
last week in the Merchants’ Hall. Mr. Robert Murdoch, iron- 
merchant, presided. In the course of his address, the chairman 
traced the history of the manufacture of malleable iron in Scot- 
land. It only began some thirty or thirty-five years ago. 
About that time the Muirkirk Ironworks (now the property of 
the Messrs. Baird, of Gartsherrie) were constructed, and migh 
be considered as the oldest works in which crude iron was con- 
verted into malleable iron, although many years previously 
hammered iron was manufactured in very small quantities, and 
intended. asa substitute for Swedish and Russian, which for a 
long time-werethe-only varieties of iron used for engineering 
and blacksmith purposes. Long before this, however, attempts 
had been made to start the trade, and large amounts of money 
were expended in the erection of works which had to be shut 
up, on its-being found that they were in advance of the age. 
The first works of the kind were understood to have been the 
Carron Ironworks, but it was not known that they went further 
into the trade, than making a small quantity of forgings, such 
as cart axles, &c, Early in the present century a family 
named Wilson, extensive London merchants, erected works 
upon their estate of Wilson-town, between Carluke and 
Shotts, spent a lot of money, but made no progress. Their 
works were gradually dismantled, the estate falling into the hands 
of the Dixon family, in whose*hands it still remained, and he be- 
lieved part of the rolling machinery or engines still existed 
at Govan Works. About thirty-five years ago the late 
Mr. Dixon, alloag with a Staffordshire ironmaster, started 
a malleable ironwork at Townhead, but it had a very 
short existence. A few years later, however, Mr. Dixon 
resuscitated this work, and carried it on successfully until 
the present Govan Bar Ironworks were erected, when the 
Townhead Works were entirely dismantled. The next malleable 
ironworks erected were those of Dundyvan about 1836, and he 
was very sorry to learn that they were now standing, and appa- 
ore | were very likely to be broken up. A year or two later 
the d Iron and Steel Works started, and then there 
was # pause for some years. In 1846 the Glasgow Iron Com- 
pany started their Glasgow Ironworks at St. Rollox. About the 
same time, the Motherwell Ironworks were commenced, but they 
did no good until they fell into the bands of the Glasgow lron 
Company, which now deservedly stood at the head of the malle- 
able iron trade inthis country. Six years later the Blochairn 
itonworks were erected, and this completed the number of the 





large works. 
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(For Description, see Page 545.) 
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MARINE BOILER. 


AS CONSTRUCTED BY MESSRS. ROWAN AND CO., ENGINEERS, GLASGOW. 
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THE HARBOUR OF ST. HELIER, JERSEY. 


REPORT OF MR. GEORGEJFOSBERY LYSTER, ENGINEER TO THE MERSEY DOCK BOARD. = 
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We subjoin Mr. George Fosbery Lyster’s report on 
the harbour of St. Helier, Jersey, referred to in that 
gentleman’s letter, which appeared in our last number, 
page 523. Just now, when the various plans for the 
improvement of the harbour are under consideration, 
the report will be of much interest, 


‘ Guernsey, November 15th, 1860. 

Sir,—Your letter of the 25th August last, enclosing a copy 
of a petition, addressed to the Chamber of Commerce of Jersey, 
by the gentlemen representing the interests of the Steam Navi- 
gation of that island, was duly received. 

That document informed me that the plan and report, which 
I had the honour to submit to you in May last, recommending 
the construction of floating and graving docks within the exist- 
ing harbour, with such external works as its present unsheltered 
condition demands, though fully approved by your committee, 
and agreed to by those who signed the petition, can nevertheless 
only be considered by the latter as an instalment of what should 
be done for the development of the commerce of the island. 

These gentlemen first consider that the extra outlay required 
to double the graving dock, by building it of twice the width, 
with a middle wall, so as to have two docks, side by side, would 
be a judicious extra outlay, and in the end would be amply repaid. 
They further consider that the accommodation for steamers 
will be eer A inadequate to the wants of the increasing steam 
shipping of the port; and as the interests of the town and island 
are inseparably bound up with the encouragement of this branch 
of your trade, they think that hardly any outlay can be con- 
sidered too great which has for its object the development of the 
passenger traffic on the largest possible scale, and also the facili- 
tating the transit of such exports as require the expedition of 
steam shipping to make them valuable as objects of commercial 
speculation. ‘lhey, therefore, suggest that, in lieu of the small 
and inexpensive low water steam-boat harbour, proposed in my 
report to be carried out, from the rocks in the neighbourhood of 
Elizabeth Castle, that a hartour suited to all states of the tide 
be constructed (and rightly conjecturing) that a similar position 
would be chosen for the larger work. They further recommend 
that it be connected with the Esplanade by a high level cause- 
way, having as many bridged openings as may be deemed neces- 
sary, one of which they consider should be a draw-bridge, to 
allow of vessels being towed into harbour from the various build- 
ing-yards along the St. Aubin-road. 

Taking these requirements as a basis, you requested me to 
proceed to Jersey as early as convenient, and to take the neces- 
sary measures for the attainment of the object in view, and at 
the same time you informed me that, if possible, the estimate 
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for the work, conjointly with that already approved, should not 
exceed some 150,000/. or 160,0002. 

On the receipt of your letter, I lost no time in preparing a 
survey of the shore forming the boundary of the “ small road,” 
and taking such. soundings as were necessary to enable me to 
form a well-matured opinion as to the proper position for the 
works in question. In the operation of sounding, I was kindly 
assisted by Captain Sidney, R.N., of the Hydrographic Depart- 
ment of the Admiralty, who, being employed in preparing a 
survey of the Channel Islands, kindly consented, with the sanc- 
tion of Captain Washington, the hydrographer, to take such 
soundings as a preliminary inquiry demanded. These, com- 
bined with the accurate delineation of the shore and off-lying 
rocks by my own assistant, as well as a careful personal exami- 
nation of the locality during my stay of three weeks in the 
island, and during weather of extreme severity, have enabled 
me to design the plan which accompanied this report. 

I may here be permitted to remark that I have considerable 
diffidence in approaching the subject . under consideration, as I 
feel assured that in the whole range of questions relating to har- 
bours, few, if any, present features more difficult to deal with 
than those of St. Helier. We first have the opposing physical 
conditions of the locality to contend with, and these are of no 
ordinary character, viz., a tidal range of upwards of 40 ft., and 
consequent currents of extreme velocity, a narrow and confined 
roadstead approached by intricate channels, and open to the 
uncontrolled range of the seas from the Atlantic Ocean, and 
further exposed to the prevailing winds which blow six months 
out of the year, an open and extended length of shore to traverse 
to meet the margin-line of low water, a distance of some miles 
to convey face-stone suitable for constructive purposes. These, 
combined with the natural wish of your committee to limit the 
expenditure to a minimum, and the ever-obtruding considera- 
tion of the large sums already — ae what at 
best may be termed but be partial and inadequate accommo- 
dation, makes the matter of carrying out your instructions one 
of no ordinary difficulty. 

Yet with all these elements of opposition, I cannot but think 
that your committee have acted ew in endeavouring to make 
the best of the present position rather than seek elsewhere a 
locality which, though probably more favourable for the con- 
struction of a harbour, would, under existing circumstances, I 
feel assured, prove highly inconvenient and prejudicial to the 
best interests of your rapidly increasing town and trade, and 
could only be carried out at a cost much beyond what I conceive 
to be your local resources. I mention this with more confidence 
as I find, from the examination of the small road, that its capa- 
bilities are amply sufficient for the present or prospective re- 
quirements of your trade, and, if properly turned to account, 
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will not only afford an excellent floating harbour within itself, 
but the works involved thereby will give all the shelter requisite 
to render the present harbour safe and convenient. 

In preparing my design, I have been careful to include as 
much of the roadstead and adjoining clear anchorage as is avail- 
able for harbour purposes, and though in doing so I may have 
exceeded the figures laid down in your instructions, I think it 
desirable that your committee, and the public generally, should 
be made fully acquainted with the capabilities of the locality, 
and, if they see fit, dictate modifications, rather than that I 
should propound a scheme which might hereafter be found in- 
sufficient, 

In my plan of the 23rd May last, my instructions led me to 
deal only with the question of furnishing the present harbour 
with floating and dry dock accommodation. These involved 
extraneous works, which, with the exception of the low-water 
pier and tramway, were valuable sclely as a means of sheltering 
the harbour entrance and securing the safety of the dock. In 
the plan now under consideration, these works would no longer 
be necessary, so that the sum recommended to be expended upon 
them, viz., 31,6541, would be absorbed by the works of which 
I now treat. 

The plan I have to propose is, to cover in the small road by a 
breakwater which would project from the rocks at the south of 
the castle, and by its peculiar form would enclose all the clear 
anchorage which the soundings indicate as applicable for harbour 

ur es. 
he first step towards this eo will be that of budging over 
the space between Elizabeth Castle and the shore, a scheme 
which, even without the ulterior object of leading to a new 
harbour, has, I believe, been long in contemplation for the pur- 
pose of making the castle available as a barrack. 

To span the gap with a solid ‘roadway, by properly 
constructed stone walls, would involve so large an expenditure 
as at once to place it beyond the limits of the t inquiry. 
But, ie | aside this consideration, it is le that a work 
of such a character might so derange and incréase the velocity 
of the tidal currents, as to render it difficult for vessels to enter 
or leave the roads; and further, by doing away with the flow 
of the tides through their natural channels, might induce a 
deposit of silt to accumulate within the enclosed space, which, 
~ — of time, would have the effect of destroying the 

ur. 

These important considerations lead me, therefore, to recom- 
mend a bridgeway as not only the cheapest, but also the best 
means of meeting the difficulty, and keeping intact the existing 
condition of the roadstead. 

It is almost needless to observe that any work for such a 
position should be constructed of the best and most durable 
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materials, and in the strongest possible manner, as the seas 
through the gap are sufficiently formidable to deal very roughly 
with any obstruction that may be opposed to their free action. 

I therefore consider a structure of stone or timber to be in- 
applicable for the pui , and have concluded that a bridge of 
wrought iron is that best adapted to the locality, as the nature 
of that material is such as to admit of its being framed in 
spans, 80 as to offer but little opposition to the wind, and the 
consequent few intervening piers will but slightly interfere with 
the action of the sea, while its durability is superior to either 
timber or cast iron. : 

In a preliminary report it will only be necessary to describe 
the features of such a work, and even these I reserve as 
open to such alteration or modification as a closer examination 

the subject may dictate. 

I have arranged the position of the viaduct to be as nearly as 

ible coincident with that of the ridge of —_ called the 

* Castle Bridge,” as it is but natural to suppose that along that 

line some neutral action of the current takes place which tends 

to keep at rest that accumulation. Besides which, the position 

offers a line of direct communication between the castle and the 

heart of the town, through that highly improved suburb which, 
I understand, is but cf late arrangement. 

In order to cut off any tendency to a run of sea along the 
esplanade during —e gales, I have shown a stone 
abutment to project for a length of 300 ft. beyond the general 
line of shore, connected with the existing walls by wing walls of 
easy curves, unless the arrangement described by the yellow 
tint on the plan, and referred to hereafter, be considered more 
desirable. 

The bridge, as I before stated, I propose should be of 
wrought iron, as light as possible in appearance and construc- 
tion, consistent with strength and stability. The roadway to be 
25 ft. wide and 12 ft. above the level of the highest tides, a 
height amply sufficient, as the structure would offer no im- 
pediment which would tend to break the passing seas. For this 
reason I have designed the piers to be constructed of groups of 
cast-iron columns deeply screwed into the solid ground and 
strongly braced with wrought-iron ties, all the ironwork of the 
piers to be galvanised so as to counteract the injurious action of 
the salt water. 

The spans between the ee to be 95 ft. wide, and every fifth 
opening to be terminated by a strong stone pier, which would 
not only add to the lateral stiffness of the work generally, but 
would admit of the construction of steps to lead to the sands, and 
also the accommodation of seats. 

On the castle side I have shown a stone abutment to project 
400 ft. from the entrance, at which point it is proposed that the 
ironwork should terminate. This projection will, I consider, 
materially assist in quieting the entrance to the present har- 
bour, as by it the south-west seas, which now wrap round the 
north side of the castle, will be induced to glance off towards the 
centre of the channel rather than towards the harbour mouth. 

In this design I make no provision for a drawbridge for the 

of vessels, as such a construction would add materially 
to the expense, while in the end 1 feel assured it would fall into 
disuse, more icularly as I undertand it is intended that the 
harbour should be provided with a tug steamer. A work of the 
kind, however, can always be added if, on consideration, it 
should be thought essential for the convenience of the ship- 
building trade. 

To avoid the heavy and costly construction of a causeway 
outside the castle walls, I venture to suggest that permission be 
solicited from Government to be allowed to make use of the 
roadway through the castle, so as to arrive at the exterior 
work, as by that means a large saving would be effected; and, 
though quite unacquainted with the requirements of Govern- 
ment in such cases, it ap to me, as far as I can judge, that 
no injury would thereby accrue to the defences. A strong 
palisading, or other such barrier, might be erected on either 
side of the road, fitted with gates and doors where required, and 
thus the isolation of the barracks and adjoining buildings would 
remain as perfect as at present. 

Premising that such a petition might be favourably regarded, 
I have framed my design in accordance with these views, and 
propose to make use of the nt roadway through the castle, 
and along the north side of the barrack square in front of the 
canteen, to a point near the south-east bastion. ‘There 1 pro- 
pose a gateway should be formed through the wall, and the 
roadway connected with the exterior work by a drawbridge. 
From that point 1 have cesigned a causeway to extend in a 
southerly direction seaward, formed to a radius of 550 ft., with 
its convex face towards the south-west weather—a position 
which will admit of the work being carried along that part of 
the shore most favourable to the economy of construction. ‘The 
nner wall is shown to extend in a regular curve to the high 
point, which I have designated the “ South-east Head,” against 
which I propose it should terminate. 

At the point where the outer wall will abut the ery 
Rock, I have designed that the curve for that work should 
reversed, and that it should be thus extended to the 
margin line of low water at a radius of 800ft. Though this 
arrangement at first sight might appear to offer a weak and 
concave form to the sea, on examination of the locality it will be 
found that the high bluffs of the Hermitage and adjoining rocks 
will thoroughly protect the work from any injury. 

From the line, the breakwater is shown to extend sea- 
ward in a south-west direction for a length of 180 ft., so as to 
ane the rocky heads which project above low water along that 


ine. 

Here the t is altered to a more southerly direction 
and so continued for a length of 830 ft., and as a further ex- 
tension seaward would involve Ss ground, without 
any corresponding advantage of additi shelter, I have 
designed that the breakwater be there kanted to a south-east 

and continued in that direction for a further length of 
600 ft. to its terminating head, the last 300 ft. being concaved 
and slightiy inclined towards the south, so as to throw off the 
south-west seas rather than induce them to search into the 
roads. From the inner side of the bead a spur is shown to pro- 
ject for the purpose of cutting off any run of the sea along the 


As it is very important in designing works of this description 


so to arrange the principal berths as to admit of an easy approach 
and departure for the long. steamers now gradually coming 
everywhere into use, and soon likely to replace the smaller class 
of vessels on this station, I have endeavoured to arrange a 


packet pier which will afford these facilities, without, at the | p 


same time, occupying too much space within the harbour. This 
the very favourable soundings and contour line of the shore has 
enabled me to accomplish by projecting a quay wall, to return 
at a right angle from the inner wall of the breakwater near the 
point where it leaves the shore, and extend eastward and parallel 
to its rocky margin for a length of 300 ft., being terminated by 
an arm 80 ft. in length, projecting therefrom at an obtuse angle. 
The embayment of the shore near this point has also enab ed 
me to design a similar quay, to return from the head, north- 
wards, for a length of 300 ft., and be terminated by a short 
wall, to project at a right angle, and tie into the ‘‘ South-east 
Head.” Abreast of this rock I have shown a row of fender 
piles to be fixed so as to secure a ship from accident should she 
Jail off from her moorings. I have ulso shown in dotted lines 
a means of extending the accommodation, should such ever be 
required, 

‘The height of the parapet of the outer wall of the breakwater 
I propose should be 17 ft. above the highest tides, covering a 
terrace 15 ft. in width, with a quay wall and roadway 59 ft. 
wide. The level of the quays to be similar to that of the exist- 
ing quays of the present harbour. 

I farther ropose that the arrival and departure berths should 
be furnished with timber stages, recessed within the general 
line of walls, and provided with decks at different levels to suit 
the tides. The soundings generally throughout the harbour 
space show an average depth of about 14ft., with here and 
there unfrequent patches of 10ft. They are reduced to the 
level of the lowest low water, so that the depths expressed on 
the plan would, in reality, only occur once or twice in the year 
during the low water of an equinoctial spring, so that generally 
the depth of water in the harbour would be more than sufficient 
for the class of steamers likely to frequent the port, of which 
the new vessel, the Southampton, drawing 9 ft., may be regarded 
as the probable type. The patches, however, being evidently 
caused by heads projecting through the sand, could at any time 
be uprooted at no great cost, if found to interfere with the con- 
venience of the harbour. 

The breakwater encloses an areaof 10acres, which may besaid to 
be perfectly sheltered in any weather, and the length of quayage 
amounts to 1770 ft. The lozenge-shape space of ground included 
between the approach walls and quays of the Packet Pier, near 
the Hermitage, will be sufficient and well adapted for the con- 
struction of a station, goods shed, and coal depét. 

Should the breakwater be carried out as herein described, I 
think it very unlikely that any alterations would be required at 
the head of the present South Pier, as I believe the proposed 
works would suficiently shelter that entrance. I have, how- 
ever, designed a projection which might be required should 
southerly gales be still found to affect the quiet of the harbour ; 
but such a work could at any time be constructed, and expe- 
rience would be the best monitor as fo its necessity ; I have not, 
therefore, deemed it so essential as to inclade it in the estimates. 

In considering the position of the breakwater head, I have 
been careful to avoid as much as possible interfering with the 
easy approach or departure of vessels from the harbour, and 
have endeavoured to keep the mouth so open to the direction 
of the line of clear entering as to leave intact the main channel, 
having at the same time due regard to the shelter of the in- 
ternal works. It is true that by the proposed arrangement the 
inner passage between the castle pot the shore would become 
closed ; but in works of this description—more particularly in a 
locality such as that in question—it is impossible to devise a 
plan clear of all objections, and this should be regarded asa 
minor matter amply compensated for by the extra amount of 
shelter and accommodation afforded by the works generally, 
rather than as an impediment to their execution. Besides which, 
the bridge passage is only required when the wind is in such a 
position as to make it difficult for a vessel to work out through 
the narrows between the harbour entrance and the castle rocks, 
and then only in fine weather and at Ligh water; and under the 

resent plan it is cousidered that the shelter and smooth water 
insured by the breakwater would admit of a vessel being easily 
worked or warped to the new head from which she could take a 
slant seaward free of all dangers, though the most expeditious 
way of clearing out would be by means of a tug steamer, the 
necessity of which has been so long admitted. 

The dotted red line on the plan shown to extend from the 
entrance of the present harbour past the breakwater head, and 
tangent thereto, will sufficiently explain the extra amount of 
shelter gained. viz., 280 ft. by the proposed form of work over 
any projection carried from the castle in a direct line to the 
“oyster rocks”—a work which would not only involve greater 
difficulty in clearing the port, considerable increase of estimate 
by reason of its greater length and exposure, but also would 
afford no sheltered position in southerly gales, and with the 
wind at all from that direction would so expose the ‘‘ quay 
berths” along its inner face as to render them insecure, if not 
impracticable, while at the same time it would enclose numerous 
shoal patches and rocky heads. 

From the tenor of my last instructions—emanating as they do 
from the gentlemen representing the steain shipping interest of 
the island—it might at first sight be inferred that a floating 
harbour is proposed solely with a view to the accommodation 
and conveni of the steamboat trade; and though, from the 

uliar requirements of that class of vessel, such might fairly 

regarded as the prime object of the outer work, I certainly 
consider that sailing ane would also largely partake of its ad- 
vantages; and I cannot but think that the interests of the two, 
as regards harbour accommodation and convenience, are in- 
separably bound together, as what is of value for the one must 
be of considerable advantage to the other; or, to reduce it to 
example, I consider that the construction of a wet dock without 
a floating harbour would ultimately prove as incompatible with 
the general interests of the island as the construction of a 
floating harbour without a wet dock. Thus, supposing a sailing 
ship, bound to St. Helier, should arrive off the island in the 
evening in a rising gale from the south at a period of tide 








which precluded her entering the port—say in the ebb, with only 





5 ft. of water between the pier heads—she would have to beat 
about all night, or run round to the lee side of the island for 
shelter, and thus lose time, and incur perhaps more risk than on 
any other part of the voyage; whereas with a harbour, such as 
roposed, she could run in and take up a berth until she found 
water enough to admit of her entering the dock. To vessels 
leaving the port, it would be found equally useful, as they 
might hail out from the dock, and remain in the roads, or 
sheltered water within the harbour, until it was convenient to 
clear out, or it might be until the tug steamer was disengaged. 

To steamers, it cannot be denied that the value of such a 
work would be incalculable, as the short time they remain in 
port, and the particular hours they have for sailing, will always 
preclude their entering the dock; and without a floating har- 
bour they would be subject to the grievous necessity of ground- 
ing every tide, which is admitted on all sides to be a truitful 
source of damage both to hull and machinery. In fact, the 
arguers in favour of the steamers state that the alleged neces- 
sity of a wet dock for sailing vessels is a convinciug proof of 
the imperative necessity of a floating harbour for steam ships, 
as, being a longer and sharper class of vessel, with heavy 
weights of machinery unequally distributed tbronghout their 
length, they are more liable to damage by grounding than the 
shorter vessels with well-stowed cargo. And further knowing, 
from the peculiar circumstances of the existing harbour, that 
the construction of wet docks would involve costly extraneous 
works solely for the purpose of shelter, they naturally demand 
that those should be of such magnitude as to meet their peculiar 
requirements. I deem it here unnecessary to dwell on the con- 
venience such an arrangement would atlord to the passenger 
public, as such must be self-evident to even the most casual 
observer. 

As a look-out station for Government, close under the range 
of their own forts, and convenient for landing and embarking 
troops and stores, or coaling and sheltering the smaller class of 
ships of war and gun-boats, it appears to me that the position 
and plan are well adapted, and should be regarded as most 
valuable, being the only harbour in the island where vessels 
could in any weather, and at all times of the tide, come along- 
side aquay. It might be therefore that, considering the ad- 
vantages that would accrue to the public service by the con- 
struction of so useful a work, Government would not only ac- 
cord free permission for the use of the roadway through the 
castle, but at the same time might deem it advisable to expedite 
the completion of the works by either a loan on favourable 
terms, or a free grant of part of the outlay, more particularly 
that portion relating to the connexion of the castle with the 
shore, which would render the barracks there always available. 

Having thus stated, at perhaps greater length than may be 
thought requisite,my views regarding the harbour scheme 
generally, | may here add a few remarks in explanation of the 
method and character of- work I propose should be adopted, and 
upon which I have based my estimate; and in doing so, I feel it 
almost needless to add that, considering the extent of your re- 
quirements, and my recommendations, with the comparatively 
limited sum propose:| for expenditure, I have been compelled to 
assume that the strictest economy should be observed in all 
classes of the work consistent with strength and efficiency. 

First, as regards the main breakwater. To carry out sucha 
work to the state of completeness shown upon the plan, viz., 
with inner quays, terrace, and roadway, would be quite beyond 
the limits of the sum proposed ; I therefore have to recommend 
that the outer or sea-wall be first constructed for its entire 
length to a height of 5 ft. above high water, and backed with 
the rough filling obtained from the adjoining rocks, which would 
be allowed to ussume the natural slope due to such material. 
The barrier thus erected would shelter the roadstead and harbour 
as effectually as the more costly breakwater, complete in all its 
details, while the inner walls might be leisurely proceeded with, 
acccording as the requirements of trade or local funds permitted. 
A woork of this description must needs be of the strongest 
poss'ble character, and for that reason I have designed it of such 
dimensions as would amply insure its safety. 

For the immediate demands of the steamboat trade, I propose 
that the so-termed “ packet pier,” with its recessed stuges, be 
completed at once, so as to afford convenient berthing tor two 
or three vessels, which, with some temporary arrangement in 
timber under the lee of the breakwater, would doubtless give 
sufficient ac dation pending the completion of the quays. 

The character of masonry I have to recommend for the entire 
works is similar to that 1 have adopted so successfully and 
economically in Guernsey, viz., for the facework, large blocks 
of granite of irregular form, such as arise in the process of 
quarrying, hewn on the beds and joints to regular planes, and 
fitted so as to bond into each other without presenting any 
length of horizontal joint to the lifting action of the sea. This 
I propose should be backed with selected stone of the largest 
procurable size from the rocks in the neighbourhood of the 
castle, or from the high land called “ Gallows Hill,” near the 
town, which would ap to afford a ready supply. 

Such work, properly bonded and consolidated with good 
mortar from hydraulic lime, seems to be even stronger, and in 
appearance more pleasing to the eye, than the costly or more 
formal work composed of squared materials. The only difference 
to be made in the sea-wall masonry from that of the quay or 
dock would be that the face stone of the former would remain 
rough as quarried, while the latter would be fair dressed. 

The filling for the breakwater { propose should be procured 
from the rough rocks under the eastern lee of the approach walls 
and castle, which, if excavated sufficiently deeply, might after- 
wards be covered with sand and shingle, and thus make a con- 
venient beaching ground for vessels and fishing boats, while, at 
the same time, the hulf-tide capacity of this part of the harbour - 
would be conveniently extended for vessels working out. 

fo make the design more complete, a beacon should be 
erected on the rocky heads on each side of the entrance, so as 
at all times of tide to indicate the channel. These, however, I 
have not estimated. 

On the plan which accompanies this report, and in accordance 
with the wishes of the gentlemen representing the steam ship- 
ping interest, 1 -have designed a second graving dock, adjoining 
that already proposed in my report of the 23rd May last, but it is 
not included in the following estimate, owing to the unav 
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excess of my figures over those dictated in your instructions. 
It can be added, however, should your chamber deem it ex- 
ient. On the same plan I have also reproduced my former 

eign for the docks, as I see no reason for deviating from the 
views therein laid down, with the exception of the pier-head de- 
signed to overlap the entrance to the “ French harbour,” which, 
with the outer works now recommended, would doubtless be un- 
’ It now only remains that I shoule give an estimate of the 
works asccriied in this report, having based my figures on the 
mode of construction above described. To this 1 have added 
the modified estimate for the previously proposed improvements 
in the present harbour. 
Cost of external works, viz., viaduct and approach £ 

walls, roadway we Elizabeth Custle, draw- 

bridge, causeway, to packet pier, &c., and break- 

wa : ves dee x f.: ad ha we 114,338 
Cost of internal works for the improvement of the 
present harbour, viz., floating dock, tidal basin, jetties, 
and inner harbour, with the modifications herein 





alluded to... ose eee eee eco ove 71,175 
Graving dock ... ee a ee 13,165 
Total i ss wo ose 198,678 


In the early part of this report, in alluding to the position of 
the land abutment of the trap viaduct, I mentioned an 
alternative plan (coloured yellow on the drawing) which, though 
quite ‘extraneous to harbour improvements, I consider is not 
unworthy of the attention of your chamber. 

From the frequent conversation I have had with friends and 
others who have visited your island, I have been led to believe 
it is generally considered that the hotel accommodation of St. 
Helier is neither sufficient in extent, nor applicable in position, 
to induce a proper development of passenger traffic. It has 
consequently struck me that the site in question is admirably 
adapted for the construction of a first-class hotel, more parti- 
culary, as I understand, that the shipbuilding yards belonging 
to Mr. Clarke, and which I have shown to be absorbed in the 
area of the proposed enclosure, are no longer in use, and are 
now for sale. The site affords many advantages, not obtainable 
elsewhere, and, if properly turned to account, would, I feel 
assured, proved of great indirect value to the community at 


e. 

— these advantages may be briefly enumerated the 
facility and economy with which the-space could be reclaimed 
by the filling and building materials procurable from “ Gallows 
Hill,” the very removal of which would create valuable sites for 
building, and consequently an improved approach to the town 
to which the hotel would be sufficiently near, while, at the same 
time, it would retain its convenient proximity to the packet 

ier and harbour, and have unequalled views over the beautiful 
oe of St. Aubin, while the proposed viadact would afford a 
promenade unsurpassed even by the celebrated Brighton chain 
pier. ‘To these may be added the possibility of constructing a 
commodious and convenient bathing establishment on the 
western side of Elizabeth Castle, free from the influence of the 
easterly winds. 

In finishing an engineering report in this novel manner, I 
hope it is unnecessary to remark that my only object is, if pos- 
sible, by any suggestion of mine, to add to the prosperity of an 
island which has resources within itself sufficient to render it 
the favourite resort of the travelling public, but for so lengthy 
a digression I must claim the indulgence of your chamber. 

I have the honour to be, Sir, 
Your obedient Servant, 
GrorGE Fossrry Lysrer, C.E. 

To Joshua Le Bailly, Esq., 

President of the Chamber of Commerce of Jersey. 








WEST HAM DRAINAGE. 
To THE Epiror oF ENGINEERING. 

Srr,—The letter I wrote you last week on the above sub- 
ject was not intended for publication, but simply as a private 
request that you should publish the joint report of Messrs. 
Lucas and Wilkinson and myself on the West Ham drainage. 
As, however, it has been published, I presume in error, I 
think it due to Messrs. Lucas and Wilkinson to tender at 
once the following explanation. Being connected with cer- 
tain gentlemen holding property in the district, I introduced 
Messrs. Lucas and Wilkinson to the committee, as being con- 
cerned as engineers in a similar project further up the river 
Thames; and having consulted with them, we jointly prepared 
the to ae and plan to which our three names are appende 
in full. At the time of writing my former letter, I was under 
a misapprehension in supposing that Messrs. L. and W. had 
caused the insertion of the paragraph in question without 
mentioning my name. As, however, I have since convinced 
myself that those gentlemen were ‘entirely ignorant as to 
your notice until after its appearance, I am, of course, ex- 
tremely anxious to render them justice by removing any un- 
favourable impression which my hasty letter of last week 
may tend to induce. 

I Yemain, dear Sir, yours truly, 
- Russ. 


Brentwood, December 7, 1867. 


Brast-FvRNacEs.—The number of blast-furnaces in exist- 
ence in Great Britain in 1866 was as follows: Scotland, 169; 
Cleveland, 143; Lancashire and Cumberland, 40; Shropshire, 
29; South Yorkshire and Derbyshire, 77 ; North Staffordshire, 
33; Gloucestershire, Wiltshire, and Somersetshire, 15; South 
Staffordshire, 167; Northamptonshire and Lincolnshire, 16 ; 








dj cise in its results. 





oa North and South Wales and Monmouthshire, 203: total, 


TRLEGRAPHY IN Fraxce.—The number of 
over the state i 


tches sent | 
ta istered telegraphic lines of France in | 
the first nine months of pd was as follows: interior, 
2,052,772 ; international, 374,098 ; total, 2,427,479. In the | 
first nine months of 1866, corresponding totals were: 
interior, 1,784,763 ; international, 347,154; total, 2,131,917. | 
Considera! 

lines from Paris to Bordeaux, Toulouse, 
bonnais), and Mulhouse. _ 


ble repairs have been carried out this year on tho | being done. 


THE LATE DR. CLARK. 

Dr. THomas Ciark, formerly Professor of Chemistry in 
Aberdeen University, died at his residence in Partick, near 
Glasgow, on the 27th ult. Although it is now nearly a fort- 
night since the event occurred, it is not desirable to permit 
such a man of mark to pass off this scene of affairs without 
taking some brief notice of his life and his position as a man 
of science. Thomas Clark was born in Ayr in the year 1801, 
and was educated in the academy of that town, having 
amongst his school contemporaries Lord Cowan—one otf 
the judges of the Court of Session—the late Mr. Weir, editor 
of the Daily News, and Mr. James McClelland, one of the 
_— accountants in Glasgow, but now retired to London. 

n the year 1816 he left Ayr for @ ww, along with the 
last-named gentleman, am entered the establishment of 
the well-known firm of Charles Mackintosh and Co., as 
book-keeper and cashier. His career as a chemist commenced 
in Mr. C 
where he obtained the appointment of chemist on the recom- 
mendation of Mr. Mackintosh. The future professor at 
this time showed a peculiar fondness for studying the 
practical applications of the principles of his favourite science 
to the arts and manufactures. 1826 was appointed 
Lecturer on Chemistry in the Glasgow Mechanics’ Institution, 
and began to show not only a ripe acquaintance with the 
science, as it was then known, but even the possession of 
large, startling, and original views, which have since been 
incorporated in chemical treatises. 

Being desirous of becoming a teacher of chemistry in a 
medical school, Mr. Clark entered the medical classes in Glas- 
gow University, and ultimatel proceeded to uate as 
Doctor of Medicine, and even during his student career at 
college he introduced into practice a variety of chemical pro- 
cesses which have now acquired an established usage. 
the year 1833 the Professorship of Chemistry in Marischal 
College, Aberdeen, became vacant. It was determined to 
fill up the vacancy by competitive examination of the candi- 
dates, of whom there were three, Dr. Clark being one of 
them. The four examiners reported in fayour of Dr. Clark, 
and he was elected accordingly. Dr. Clark held this appoint- 
ment till the union of the two Aberdeen colleges in 1860, 
when he was superannuated ; but he never | to his 
class after the session 1843-4, owing to illness with which he 
was then attacked. 

When Mr. James Beaumont Neilson, of hot-blast celebrity, 
was compelled to institute legal measures, in 1834, for the 
protection of his rights as the patentee of the application of 
the hot blast in iron-smelting furnaces, Mr. Clark became 
the scientific adviser to the patentee’s counsel. One of the 
earliest papers published in explanation of the philosophy of 
the hot blast was from the pen of Mr. Clark, and he was even 
regarded by many persons as the inventor of the process. 

What concerns us most in Dr. Clark’s scientific career is 
his connexion with the chemistry of water as a sanitary 
agent. Everybody who has studied the chemistry of water 
has heard of Clark’s process for softening water rendered 
hard by the presence of carbonate of lime or other calcareous 
salts. It was about the year 1840 that he turned his atten- 
tion to this matter. All ordinary water absorbs carbonic acid 
from the air, which doubtless assists to give the water that 
pleasantness of taste which is wanting in distilled water. 
If the water flow over chalk or limestone, it is enabled, by 
means of the carbonic acid contained in it, to dissolve the 
calcareous mineral, which imparts hardness to it. Strangely 
enough, Dr. Clark bethought him to purify such water by 
adding to it more impurity; in other words, he ret to 
add lime-water, or milk of lime, to the hard water. This lime 
combines with the carbonic acid, forming carbonate of lime, 
and thus both the originally dissolved carbonate and the 
newly formed compound are precipitated from the water. By 
means of this process the hardness of London water can be 
reduced from 174 grains of chalk per gallon to 14 grains, 
thus making it nearly as soft as that of the Dee, at Aberdeen, 
or that of Loch Katrine, as supplied to the lieges of Glasgow. 
Were this — applied to the whole water supply of | oa 
don, it would deposit from this supply 50 tons of chalk daily, 
and an immense saving in soap ps tea would result to the 
consumers. “Clark’s soap test” is as well known as the 
process just mentioned. This is an ingenious method of 
estimating with extraordinary precision the amount of lime 
or hardening matter in solution in any specimen of water ; 
and it is as easy of performance and application as it is pre- 
For the last twenty years this test has 
played an important part in the selection of waters for 
domestic purposes, and both it and the softening process are 
now in universal use among chemists and sanitary engineers. 
By means of the _~ test, Dr. Clark was enabled to reduce 
to an exact measure his proposal for softening chalk waters 
by the addition of lime. His water processes and tests are the 
things with which Dr. Clark’s reputation will ever henceforth 
be associated. To have become universally known in con- 
nexion with the chemistry of water is no mean reputation, 
and indicates the possession of uncommon mental powers. 
Those powers belonged to the highest class. Amongst the 
most marked features of his character sagacity prevailed, 
and this was frequently shown by the employment of simple 
and most unlikely means to attain the ends he had in view, 
His mind was eminently practical. 

The most recent incident in connexion with Dr. Clark’s 
life is his appointment as assessor in the University of St. 
Andrews, to which oflice he was chosen by Mr. John Stuart 
Mill when he became Lord Rector of that ancient institution. 
His great aptitude and experience in university matters were 
not long at the service of Mr. Mill and the university, owing 
to his decease within little more than a year of his appoint- 
ment. 








SHEFFIELD.—At Sheffield there is a fair demand for Bes- 
semer steel for the manufacture of railway rails, and in most 
descriptions of railway materials about an‘ average trade is 
The armour-plate establishments are well em- 


Lyons (vid the Bour-' ployed; but the other heavy branches of. loeal industry are 
' somewhat languid. 


rles Tennant’s famous St. Rollox Chemical Works, | diffi 


In | weight. 





ROWAN AND HORTON’S MARINE BOILER. 

Ws give, on page 542, engravings of a water-tube marine- 
boiler, constructed on Messrs. Rowan and Horton’s patent, 
such as — by Messrs. Rowan and Co. for working their 
compound high-pressure marine engines. Ourengravings show 
the latest modification, adopted after the experience gai 
in the earlier experiments. The principal point in view in 
the construction of a water-tube boiler of this kind is the ab- 
solute safety from explosion, and the capability’of the boiler 
to carry steam of very high pressure, without any risk of 
overstraining. The strongest boilers of ordi coristruction, 
introduced on board of ships in this country are the plain cy- 
lindrical boilers, such as are made by Messrs. Randolph, Elder 
and Co. and others, and these boilers carry steam tip to 50 Ib. 
pressure a uare inch; but this seems to be already the 
extreme limit beyond which it would be unsafe to go with 
the large cylindrical shells and their longitudinal stays of 
ifferent. ki liable to be overstrained, if not at the 
first, still after a short time of working, when the chemical 
influences of the water and steam have commenced to weaken 
their original sections. The boiler we have illustrated is con- 
structed for a working pressure of 120 1b. to the square inch ; 
but it is capable of standing a hydraulic test ten times ex- 
ceedi { pressure without bursting. The small dimen- 
sions of each le tube, and the absence of an outer shell 
of the boiler, e it possible to keep the thickness of metal 
very moderate in all its parts; so that a boiler of this con- 
struction, having a heating surface and evaporative power 
equal to a tubular marine boiler of the ordinary kind, is not 
heavier, and takes up no more room, than the latter. The 
quantity of water contained in the boiler is considerably less 
than in the common construction, so that the water-tube 
boiler in its working condition has the advantage of smail 
This boiler is, however, more expensive in first cost, 
and also more costly in repairs whenever such become neces- 
sary; but it appears from the experience gained hitherto that 
these boilers are less liable to derangement than common 
marine boilers, and the sum total of all repairs does not ex- 
ceed, therefore, the expenditure generally required for boiler 
repairs. The question of first cost is the only point which 
has to be considered as a@ set-off against the advantages to be 
derived from the use of higher pressures of steam, and against 
the perfect safety from boiler explosions on board of steamers, 
which the water-tube boiler affords. 

Referring to the vings, it will be seen that the boiler 
is com mainly of a series of double rows of vertical tubes, 
the upper and lower ends of which communicate with rectan- 
gular transverse water-spaces. ‘These water-spaces in their 
turn communicate below with three longitudinal cylindrical 
barrels, each about 18 in, in diameter, and above with a single 
similar barrel, carrying two vertical barrels or steam-domes. 
It will be seen from the longitudinal and transverse sections, 
Figs. 1 and 2, that the vertical tubes are not all of the same 
length, the four double rows near the centre extending nearly 
the full height of the boiler, whilst the other rows are shorter, 
so as’ to leave room for the fires beneath them. Plate-iron 
screens are introduced between the tubes.of the four central 
rows, so that three parallel vertical flues are formed, through 
which the heated gases fase, as shown by the arrows on the 
longitudinal section. @ horizontal water-spaces, with 
which the i and lower ends of the tubes communicate, 
are connected by vertical water-spaces, and the intervals 
between these are.closed by hollow castings, as shown in the 
sectional plans, Figs. 4 and 5, and in the enlarged view of a 
portion of the boiler. There are four firegrates placed just 
above the level of the three lower barrels, as shown in Figs. 
1 and 2, which figures also show the manner in which the 
fire-doors and ash-pit dampers are fitted. The whole boiler 
is surrounded by a double casing which envelops the steam- 
domes, the casing being so formed that the domes are exposed 
to the current of heated gases on their way to the chimney. 


COMMUNICATION BETWEEN PASSENGERS 
AND GUARD. 
To tue Epiror or ENGINEERING. 

Srg,—I send you my proposal for effecting this object at a 
comparative (to some projects) small cost, 

It is this: on the roof of each carriage I would place a box 
containing proper apparatus for compressed air, and attached 
thereto a whistle, having separate rods, levers, and pulls to 
each compartment, constructed so that the reversed lever on 
the roof of the carriage would show in which compartment 
the alarm was raised. 

This plan,in my opinion, would prove both efficient and 
cheap, as it would require no attendance or cleaning, and 
could easily be adapted to the present carriages at a small 
cost. 

Would you please grant this a place in your excellent 
paper, if you think it serviceable ? 

I am, dear Sir, yours very truly, 
i. 








Warrington, December 11, 1867. 

[We publish our correspondent’s letter; but we must at 
the samé time state that his plan is not new, and that it is of 
no practical value. Under. but very few circumstances would 
the whistles he proposes to use be heard by the guard, and, 
in fact, no sound-signals can be depended upon for effecting 
a communication between the passengers and guard of a 
train in motion.—Ep. E.} 








Cuit1.—The Chilian Government has just signed a con- 
tract with the English Pacifie Steam Company for the 
establishment of a line of steamers between Valgateso and 
England, vid the Straits of Magellan and Montevideo. ‘The 
steamers to be devoted to the conveyance of passengers and 
goods on the new line will be from to 3000 tons burthen, 
and the subvention paid by the Chilian Government will be 
20,0007. per annum. The contract is for ten years. The 
new service is to be established within a year from the signa- 
ture of the contract. The company further undertakes to 
continue the working of a line of steamers established on 
the southern const of the Pacific, as far as Peeerto Monte, on 
the same conditions as at present. 
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HULL SOUTH BRIDGE. 


MR. JOHN HAWKSHAW, ENGINEER; THE REGENT’S CANAL IRONWORKS COMPANY (LIMITED), CONTRACTORS. 
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PERMANENT WAY OF THE METROPOLITAN DISTRICT RAILWAY. 


MR. JOHN FOWLER AND MR. T. MARR JOHNSON, ENGINEERS. 
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THe annexed engravings, showing the permanent way adopted 
for the Metrepolitan District Railway and other portions of 
the metropolitan system, will be of interest to many of our 
venders, as illustrations of recent practice. The permanent way 
‘n the metropolitan lines, is subjected to traffic of the heaviest 
kind, and from the frequent intervals at which the trains are 
run, and the few hours in each day during which the traffic is 
discontinued, it is of the greatest importance to adopt such a 
fystem of permanent-way construction as may involve the 
least amount of repairs.. The rails of which we gave a full-size 
section on page 501 of our last number bet one are of steel, and 
are being rolled at Dowlais. In our illustrations, Figs. 1 and 2 
are respectively a section and side elevation of the rail and fish- 
plates, and Figs. 3 and 4 represent a short length of the per- 
manent way, drawn toa s scale. As all the dimensions 
and are marked on the engravings, no further de- 
scription of them will be necessary. 








ENGLisH age yo Cazs.—A corres: t writes us a 
most vigorous and rather length test against the adop- 
tion of the English style of len Y oa a few of which on 
be found on some of our roads. e objections to these cars 
are want of proper ventilation in warm weather, and lack of 
heating facilities in cold weather. There can be no objection 

















to any one’s riding in these cars if they so desire, if they are 
willing to put up with the discomforts and pay the extra 
price demanded. Exclusiveness costs something in the shape 
of comfort and money. We coincide with our correspon- 
dent’s view so far as the comfort, or rather want of it, is 
concerned ; but it is not an impossibility to ventilate the dif- 
ferent compartments of the car, and not impossible to warm 
them ; but the more room and the means for these things will 
cost more money, and passengers will have to pay a corre- 
sponding price. = and weight have to be paid for in 
acy r cars. common 60-seat American car costs 

rom to $5000 each, while the English style of car on 
the Old Colony road costs about $13,500. There is a wide 
difference, too, inthe weight, in favour of the American car. 
The interest on the greater cost, and the hauling of the extra 
weight of the English car, will have to be paid for by those 
who use So far as we can learn, the nglish cars have 
not proved a profitable investment, and we think there is no 
great danger of their being widely adopted. The financial 
element settles the question, and though some few of the 
railways may have a class of traffic that is willing 


to pay for all the comforts of home, including parlours, 
sleeping-rooms, &., while travelling, yet few companies can 
afford to build and keep such cars for this exceptional class 
of passengers.— American Railway Times. 





HULL SOUTH BRIDGE. 


In our two-page engraving, and that on the opposite we 
illustrate the = bridge recently erected mae SS river Hull, 
near its junction with the river Humber, by which the _— of 
Holy Trinity, in the borough of Kingston-upon-Hull, has been 
placed ~! aise aie ne with “the aleipel ” and the extra- 
i “the garrison side. our engravin, 
igs. 1-and 2 are an elevation and plan of the bridge, Fig. Sis 
a cross section through turntable, Figs. 4 and 5 are transverse 
sections, Fig. 6 is an elevation of the hand-railing, Fig. 7 is a 
plan of the live ring of the turntable, Fig. 8 is a general plan 
of the bridge, Figs. 9 and 10 show the locking gear, Fig. fi is 
a plan of the lower roller-frame, Fig. 12 is a section of one 
cylinder, and Figs. 13, 14, and 15 show the turning gear. 

This bridge consists of two parts, namely, a movable part on 
the easterm or citadel side, which, when open, gives a clear 
waterway of 100ft.; and a fixed part on the western side, with 
a clear span of 40 ft. 

Unlike the bridge at Newhaven, recently illustrated in this 
journal, the swinging portion of this bridge is made of two arms 
of unequal lengths, the one being about 122 ft. long, and the 
other 47 ft. long, properly loaded, so as to balance the long arm. 

The eastern support of the bridge is a brick pier resting upon 
piles driven to a depth of about 60 ft. below high water of 
spring tides; the piles are made of whole timbers 12 in. square, 
with their heads bedded into a layer of concrete 3 ft. thick, and 
bound together with sills of the came —e and covered 
with 6 in. planking, the entire area occupied by this piling 
closed in by sheet piling of half timbers. ‘The pier is built u 
solid with brickwork set in Portland cement, the river face of it 
having a batter of 14 in. to the foot. 

The coping of the river wall, and the stone upon which the 
turntable is bedded, consists of granite ashlar 2 ft. thick and 
from 5 to 6 ft. long. 

At a distance: from the centre of the turntable equal to the 
radius of the short arm of the bridge, a ‘circular dwarf wall, 
resting upon a-bed of: concrete, and crowned with a granite 
coping at the level ot the roadway of the bridge, sets off the 
space over which this end travels when the bridge is swung 
round; and the space intervening between the pier and the 
dwarf wall is covered with Brough stone paving, bedded upon a 
layer of concrete 12 in. thick. 

At its western extremity, when closed, the swing bridge rests 
upon two cast-iron caissons filled with cement concrete. These 
caissons, which are sunk to a depth of about 60 ft. below high 
water of spring tides, are 9ft. in diameter throughout the 
greater portion of the length sunk into the ground. ‘The upper 
portions are reduced to a diameter of 6 ft., and terminate at the 
—— neatly moulded caps. 

he fixed portion of the bridge rests upon these caissons at. 
its eastern extremity, and at the west end it rests upon a brick 
abutment 7 ft. thick, carried by piles and crowned with a granite 
coping like the east pier. . This abutment is built in a line with 
the west river wall, of which it forms part. 

The main girders of the swing bridge are hog-backed, single- 
web girders 11 ft. 9 in. deep over all in the plane of the centre 
of the turntable, tapering down to 4ft. 6in. at the end of the 
long arm, and to about 8{t. 9in. at the end of the short arm. 
These girders have been constructed on the assumption that 
they are subjected to the greatest. fatigue when open, and in 
consequence both the webs and the flanges are gradually in- 
creased trom the ends to the point where they take their bear- 
ing upon the upper tram of the turntable. At this point the 
webs are } in. thick, decreasing to fin. at the end of the sbort 
arm, and to fin. at the end of the long arm, The top and 
bottom flanges are alike throughout, and are 2ft. 3 in. wide, 
made of six in. plates over the turntable, reduced to two at 
the end of the short arm, and to one at the end of the long 
arm. Besides these there is a continuous cover-plate {} in. 
thick throughout the length of the girders, being the 
layer of plates next the angle irons, but are of course not to be 
reckoned as forming part of the effective sectional area of the 
flanges. ‘The angle irons are 5in.x5in.X%in.,and the joints 
of the web plates are covered by T irons 6 in. x8 in. x} in., ex- 
cepting over the turntable at the end of the short arm, which 
curries a heavy dead weight of kentledge, and at several points 
in the Jong-arm, where the web is stitlened by means of j in. 
and $ in. gusset plates rivetted to the web and to the flanges by 
means of 34 in. angle irons. 

The distance trum centre to centre of the main girders is 
22 ft. 3 in. ; and the cross girders, which occur about every 4 {t., 
project about 7 ft. beyond these. There is thus a clear road- 
way of 20ft. for the heavy traffic between the main girders, 
and two side walks of a clear width of 5 ft. for passenger traffic, 
fenced by a railing 4 ft. high, the ends of the cross girders and 
of the roadway planking being hidden by a neat cast-iron coping 
throughout the length ot the bridge. The cross girders are 
15 in. deep in the centre of the roadway and 12in. under the 
main givders, s0 made as to give the roadway a camber of 8in. 
for the purpose of throwing off the cain-water towards the sides 
of the briage. The overhanging portion of the cross’ girders 
tapers off from 12Zin. to 7in.; the web-plates are din. thick, 
and the top and bottom flanges consist of » couple of 3% in. 
angle irons $ in. thick. 

he roadway consists of a lower layer of 4in. creosoted 
Memel — laid popeely, aud of an upper layer 
of 2in. Baltic oak laid transversely. Two horse-tracks are 
laid upon the central roadway, the planking being covered 
= Bees }in. flat iron over a space of about 22 in. in width 
roughout the length of the bridge, at suitable distances for 
the pitch of the wheels of vehicles in general use, one of them 
= aor . for railway trucks. 

The yp anby the overhanging portion of the long arm of the 
bridge is t 110ft.; the depth of the girders at the point 
where they abut upon the turntable is 11 ft. 3in. from centre to 
centre of the flanges, and the effective transverse section of the 
plates in the top fisngeis 78} square inches, making 157} square 
inches for the two girders ; this does not include ion of 
the angle-irons, because, with six thicknesses of $in. plates 
and an }} in. cover-plate besides, the girder would be practically 
broken before the angle-iron could offer any considerable re- 
sistance to the bending strain. On the other hand, the load on 
this portion of the bridge, when swung open, may very ap- 
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proximately be taken as follows, the whole reduced to a lever- 
age of 55 ft.: ‘ 
ons. 


Roadway planking... 9.1 one eee 5B 
Cross oie eco ove ove ose ove 28 
Main girders... ore ate ove 73 
Railings, horse-tracks, cornices, curbs — = 


Total one ose an ae 


With these data, the strain per square inch upon the flanges is 
easily found by means of the following equation: 
180t x 55 ft.=a x 157.5 sq. in, x 11.25 ft., 
180 x 55 
whence 2= 157-5 x 11.25 ~°# 0% 
or about one quarter the breaking strain of good iron. 

It will now be interesting to see what load the bridge is able 
to carry when closed, with the same strain upon the flanges at 
the point of greatest fatigue: —To this effect, remembering that 
the long arm is carefully balanced, we may in the first place 
assume that there will be a point of contrary flexure at a dis- 
tance of about 80 ft. from the extreme ~ of support over the 
turnable, thus leaving a length of 80 ft. to be dealt with as an 
ordinary girder bridge supported freely at both ends. The depth 
of the girders at a distance of 40ft. from the ends is about 
7 ft. 2in., and the collective transverse area of the bottom 
flanges of the two girders is 78} square inches; with these 
data, the load equally distributed which the bridge is able to 
carry when closed will be found as follows: 

W=2x lake a Da ft. 2 in. _ 319 tons. 
t. 
Deducting from this amount the weight of the structure itself 
which, for this portion, is very approximately as follows: 
tons. 
Rroadway planking ove eo = eee(it«éD 
Cross girders... ooo eee ose 21 
Main girders ove ove ove . 
Horse tracks, curbs, cornices, railings ... 19 


Total... eee 142 


We find that the carrying capacity of the weakest part of the 
bridge when closed is 170 tons, or 1.4cwt. pere square foot, 
which is more than it ever will be called upon to carry. 

The turntable, whose mean diameter is 30 ft., consists of a 
lower cast-iron tramway bolted to the granite coping of the 
brick pier, and of an upper cast-iron tramway to which the 

irders are bolted, and upon which they take a bearing 24 ft. 
ong; the faces of the tramways are turned to a true cone, 
having its apex upon the axis of the turntable, and between 
them is inserted a wrought-iron live ring fitted with 30 wrought- 
iron rollers 2 ft. diameter and 12 in, broad, turned to fit exactly 
the faces of the tramways, and keyed upon wrought-iron radial 
spindles 3in. in diameter, which take their bearing in brass 
bushes fitted into both the outer circular frames and the centre 
of the live ring. This centre is a solid wrought-iron wheel 
8 ft. 6 in, diameter, with radial arms or spokes similar in every 
respect to a wrought-ison locomotive wheel; its central boss is 
bushed with brass and bored to fit truly a projection on the 
nave of the buttom tram. 

In reference to the detail of the construction of the live ring, 
we have no doubt our readers will agree with us, upon careful 
examination, that it is preferable to have fixed roller spindles, 
made to bind the outer frames rigidly with the centre, and to 
have the rollers loose upon the spindles; this mode of construc- 
tion entails at once less difficulty and expense in fitting, and 
renders the structure more rigid and less likely to be strained 
out of shape during the process of opening and shutting the 


bridge. 

The turning fer originally provided consisted of a vertical or 
capstan shaft, 4 in. diameter, resting in a footstep, and held at 
the top by a cast-iron stand at a distance of about 42 ft. from 
the centre of the turntable; upon this was keyed a pinion 12 in. 
in diameter, which geared into a spur-wheel 4 ft. in diameter, 
these working, of course, in a horizantal plane; upon the spindle 
of the spur-wheel, which had its bearings in a cast-iron box 
bolted to the masonry of the pier, a chain drum, 2 ft. Sin. in 
diameter, fitted with wrought-iron cogs, was keyed. A series of 
segmental castings, forming a segmental chain pulley over about 
two-thirds the circumference of the upper tram, were bolted 
thereto, and an open link chain, passing over the small chain- 
wheel previously mentioned, was fixed to the two ends of the 
segmental chain pulley, and drawn up taut by means of strong 
screws and nuts. By working round the capstan shaft, it would 
follow, as a matter of course, that the bridge should swing 
round. 

This process, however, was found exceedingly tedious and, 
worse, slow, and consequently an opening gear worked by 
hydraulic machinery was subsequently applied. This portion of 
the subject will be illustrated and described in a subsequent 
number, 

Locking apparatus fixed upon the top of the caissons for the 
pur of bringing the end of the long arm of the bridge to a 
solid bearing when it is closed. These consist of cast-iron 
wedge blocks fitted to the underside of the ends of the main 
girders, and of cast-iron foundation-plates bolted to the bearing- 
stones in the top of the caissons. When the bridge is to be 
locked or unlocked a cast-iron wedge, into which a brass nut 
is fitted, is either forced between or pushed away from the wedge 
block, and the foundation-plate by means of a strong wrought- 
iron square-threaded screw carrind by pedestals fixed to the 
foundation-plate ; this screw, which terminates in the shape of 
an ordinary shaft, projects some 4 ft. underneath the fixed part 
of mother» Soe is worked from the top of the bridge through 
a vertical 8 driving « horizontal worm shaft by means of a 

of small bevel wheels ; the worm keyed upon this shaft gears 

nto a worm-wheel keyed upon the end of the screw-shaft, which, 

as it revolves either to the right or to the left, communicates a 
backward or forward motion to the wedge. 

The roadway of the fixed portion of the bridge is similar in 








* This weight is slightly increased to make compensation for 
the increase of weight of the girders as they near the turntable. 





every respect to the swinging ion; the cross girders are 
identical Ee chops and scantlin: with those of the owing bridge ; 
but the main girders are of an even depth of 4 ft. 6 in. 
throughout; their flanges are made of a single layer of plates 
15 in. wide, and vary in thickness from ¢ in. in the centre 
to g in. at the ends; the angle irons are 34 in. x 34 in. x 4 in., 
and the rivets Jin. diameter x 39 in. pitch. 

The collective sectional area of the bottom flanges of the two 
main girders, taking into account the horizontal member of the, 
angle iron, is 25.13 square inches, and the clear span being 40 ft., 
the load equally distributed, which they are able to carry when 
the flanges are subjected to the same strain as those of the other 
main Gide (8 5.5¢2¢25:18 0g, in. X45 ft 

Ot . - in. X 4.0 ft. 
Wad POE ae AS 2124.38 tons. 

Deducting from this the permanent load, which is made up 
as follows: 

Roadway planking... oe «. 19} tons 
Cross girders ... ee ose cco 108 
Main girders ... a0 ee ese 
Railings, cornices, horse tracks, curbs 9 4, 


Total ges ene a 2 & 


There remain for the carrying capacity of this part of the bridge 
76,38 tons, or 1.27 cwt. per square foot, which comes up very 
closely to that of the other portion of the bridge. 

The design of this bridge emanates from the office of Mr. 
Hawkshaw, and the whole of the work was executed by Mr. H. 
Grissell, of the Regent's Canal Ironworks. 








ENGINEERING ECONOMY. 
To rue Eprror or ENGINEERING. 


Str,—It is with great feelings of surprise and of sincere 
sorrow that I notice in your article on the Glasgow Locomo- 
tive Works, in your issue of the 6th instant, the following 
statement : 

“ There is a special drawing-office in the Glasgow Locomo- 
“ tive Works, apart from the rest of the offices, and this is 
“occupied by three women. . -_ + Mr. Dubs states 
“that they have been extremely quick in acquiring the 
* necessary skill for correct tracing; that they work with 
“ superior accuracy and industry as compared with the well- 
“ known class of apprentices and other individuals comprised 
“ under the technical denomination of ‘ youngsters ;’ and last, 
“ but not least, that they have no ambition to make designs of 
* their own.” 

While the question of technical education has been so 
prominently brought before the professional public in the 
columns of your journal, and before the general public else- 
where, the facts published in the above statement are made 
known just at a very seasonable time to illustrate the dowon- 
ward tendency of some recent innovations in engineering 
economy. If it be true, as Mr. Dubs informs us, that these 
women work with superior accuracy than ordinary engincer- 
ing apprentices, or “ youngsters,” this fact only further proves 
the necessity of establishing proper engineering classes at 
some of our universities, where the whole group of sciences 
which should form part of the knowledge of the engineer are 
taught, including that of descriptive geometry, which, in its 
more elementary stages, constitutes the science of geometrical 
projection, and which study is one means of creating a liking 
for drawing in him who pursues it, on account of the interest- 
ing problems which it teaches him to solve. Descriptive 
geometry, which is not a science difficult in itself, is eminently 
the one which requires the close and patient attention of the 
mind, that it may trace for itself a correct picture of the 
subject under consideration represented merely by lines; 
likewise, and for the same reason, is the art of the engineer- 
ing draughtsman one of close attention, whether in originally 
designing, or in remodelling, or even in merely copying ; and 
unless the mind has received some previous training at that 
age when it is most pliable, it will never be thoroughly well 
suited for the duties of the draughtsman, excepting, of course, 
in those exceptional cases where there is a natural bias in that 
direction. 

Those who know the history of English engincering firms 
will, I am certain, agree with me that those of them have 
had the best appointed drawing-oflicés which, besides a fair 
sprinkling of Scotch, have employed the greatest number of 
foreign draughtsmen, chiefly Germans, some Swedes, some 
Swiss, and a very few French ; this not to be sure on account 
of the natural disability of English youths for drawing, but 
on account of their dislike to the close work of the drawing- 
office. 

It is almost needless to say that I make no reference here 
to inventive mechanical genius, since it is a well-known fact 
that many mechanical contrivances were originated by men 
utterly incapable to represent their ideas upon paper. 

In the param however, of this preliminary training, to 
employ young men in tracing correct drawings is a very good 
means to teach them, by the mere force of habit, the general 
principles of geometrical projection to the extent to which 
they are required for the ordinary routine of the drawing- 
office, and on that account, therefore, is Mr. Dubs’s practice 
to be condemned, since it robs his ordinary apprentices of one 
of the natural means at command in a workshop to learn 
their business ey 

On the Continent, and especially here in France, where, as 
a rule, more drawing is done for an equal amount of work 
than in England, ont where in a number of shops the prac- 
tice has prevailed, as far back as my recollections in the pro- 
fession carry me, of making even duplicate tracings of every 
drawing, no attempt has ever been made of employing 
women to do this work, which has always been considered as 
a legitimate means of initiating young men from the schools 
into the practice of the workshops, and thus to prepare them 
for more responsible and more remunerative employment. 
Some firms even have discountenanced the practice of getting 
these tracings done piecework, which practice I believe has 





never been persistently carried out by any firm but Cail and 
Co. 


What, however, am I to say about that other reason ad- 
vanced by Mr. Dubs for thus omens women, namely, 
“that they have no ambition of ing designs of their 
own” P this not verify, in a most emphatic manner, the 
statement which I recently made in a letter to you, that there 
seems to be a jealous feeling on the part of some employers 
lest their young men should know too much? I venture, 
however, to say that this statement is a true picture of the 
man as an employer, and I would caution the fathers of 
ambitious youths with a liking for mechanics not to entrust 
them into the hands of Mr. Dubs for development into 
practical use. : 

But let us see how far Mr. Dubs is justified in enter- 
taining feelings of jealousy like these towards the youth 
whom he may employ or apprentice. Why, Sir, if my 
memory serves me correctly, Mr. Dubs isa German by birth, 
and po & ed in his younger ~~ the privilege of being 
emplo +4 by the house of Sharp, Roberts, and Co., and giving 
him all due credit for his engineering qualifications, he un- 
doubtedly owes them in a great measure to his early practice, 
either under Mr. Roberts himself or under Mr. Beyer; and 
such is the hospitality which he has enjoyed in England, that 
he is able to make a deadly competition to his early em- 
ployers and others, the fathers of engineering industry, in 
return for which he takes care that his young men shall have 
no scope for their ambition to make designs of their own, 
and employs women to do their work. 

So much for the educational aspect of this matter. 

The economic aspect of it is very intelligible, and when 
Mr. Dubs had stated that “these tracings were done at a very 
economical rate,” there was no need for any further reasons 
to explain his motives; in fact, Mr. Dubs’s statement re- 
minds me very much of the story of the German commander 
of a fortress, who, on being requested before a court-martial 
to justify his conduct in surrendering the same, assigned 
nineteen reasons, one of which was that he had no powder 
left to ¢ on the defence. But to return to the economic 
aspect of the subject, how different is this from Mr. Beyer’s 
practice, whose dictum was, when I had personal dealings 
with him, and I presume remains, that he wants men to > 
his work; Mr. Dubs wints women. Yet at the same time 
the men, and especially the draughtsmen (mostly bachelors), 
have the greatest diflic :lty in the world to get their under- 
linen made, washed, and uended, and their buttons sewed on. 

What a picture, howev., rises before my eyes, when, upon 
reading that “ Mr. Dubs his sagaciously taken the precaution 
“ of dividing the drawing-oilice of the female employés into 
small compartments by thin partition-walls scockia up to 
“ the ceiling, so that the girls cannot see each other,” when 
upon reading this, I consider the humane and philanthropic 
aspect of the question ! 

Every one knows how trying to the chest is the work of the 
draughtsman, and it is well known that many young men 
have gone into consumption through stooping over or lean- 
ing on their drawing-board ; how much more trying, then, 
must it be tothe more delicate nature of a woman, especially 
if she should happen to be somewhat full-breasted ? Yet to 
reduce to a minimum the inducement to occasional relief 
from over-continued exertion of a purely physical kind, Mr. 
Dubs “very sagaciously” puts these poor creatures under a 
kind of restraint similar to the system of cellular confinement 
which has long since been condemned by moralists and 
philanthropists even in the case of felons and criminals. To 
my thinking, it required a refinement of cruelty to in- 
augurate a system of employment under such restraint, and 
I think Mr. Dubs would but earn a well-deserved punishment 
if the /adies of Glasgow turned their backs upon him when 
he attempts to speak to them, and if the working women of 
Glasgow pelted him with all their catalogue of injurious 
epithets a a he appears —— them. 
remain, Sir, 

Yours very truly, 
December 10, 1867. J.J. BIRcKEL. 


COMPOUND RAILS. 
To tue Epitor or ENGINEERING. 


Sir,—While a new compound rail is about to be tried, 
allow me to remind your readers that, in your number of Ist 
February, 1867, you published in extenso my paper on iron 
permanent-way as used in Germany. ; 

The rail designed by Mr. Ashcroft is in principle the same 
as the original Brunswick rail of 1864, with the modification 
of the grooved web of the head rail, and corresponding web in 
the angle beams, which was patented by me in September, 
1866. Of this system the Hoerder Works have just supplied 
a length of thirteen miles to the old pioneer of iron perma- 
nent-way improvements, the Brunswick Railway, in this in- 
stance, as in all preceding very successful trials, wooden 
sleepers being entirely dispensed with, and the angle bars 
5x5 Prussian inches resting directly on the ballast. ; 

Theorists have long enough described such a construction 
as necessarily forming a hard road, but practice has proved 
the reverse ; and the principal Prussian railways, the Rhenish, 
Cologne-Minden, &c., are all gradually adopting the longi- 
tudinal iron way in its simplest form. ? 

With the present price of iron and steel, its first construc- 
tion is not dearer than the old system, under all circumstances 
the cost of keeping the line in thorough efficiency much 
cheaper, nay almost nominal ; and thus it seems inexplicable 
that in countries like India wooden sleepers should still be 
used, when in reality there is nothing left to advance in their 
fa¥our. I am, Sir, 

Yours ——e 
*. H. RocwusseEy. 








23, Abchurch-lane, E.C., 
Dec. 9, 1867. 








Nirro-Giycenrve.—There has been a violent explosion of 
nitro-glycerine at a quarry at Bergen, New Jersey, U-S. 


Nine men were blown to pieces, and several others wo 














Dec. 13, 1867.] 
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INSTITUTION OF CIVIL ENGINEERS. 
Joun Fow er, Esq., President, in the Chair. 
December 3, 1867. 

Tue first paper read was, “ Description of the Victoria Bridge, 
on the line of the Victoria Station and Pimlico Railway,” by Mr. 
W. Wilson, M. Inst. C.E. 


It was stated that this bridge crossed the river Thames about 
150 yards to the eastward of tle Chelsea suspension bridge, at 
a point where the width of the waterway between the embank- 
ment walls was 740 ft. It consisted of four segmental wrought- 
iron arches, each having a span of 175 ft. at the springing, with 
a rise of 17 ft. 6 in., and a clear headway of 22 ft. above Trinity 
high-water level. Atthe northern end there was a land open- 
ing of 70 ft. span crossing the Grosvenor-road, and on the 
southern shore there was a corresponding opening of 65 ft. span, 
crossing the wharves of the Brighton Railway Company. 

In the first place, the gravel was dredged out of the bed of 
the river, down to the clay substratum, for a breadth of 100 ft., 
and extending across the entire width of the;water. Coffer-dams, 
constructed of two rows of whole timbers, waled and strutted 
in the usual manner, were then driven 4 ft. below the level of the 
intended foundation. When the enclosed area was cleared of 
water, the clay was excavated to a depth ot 40 ft. below Trinity 
high-water level. The space to be occupied by the fouudations 
was next surrounded by permanent sheet piles driven to a depth 
of 8 ft. below the lowest foundation level. Within this sheet- 
ing a bed of cement concrete, 4 ft. in thickness, was formed, and 
on that the masonry of the piers was commenced, the concrete 
being afterwards carried up to the top of the sheet piles round 
the entire circumference of the piers. From the footings up to 
the level of 4 ft. below low water the piers were built entirely of 
brickwork in lias mortar; thence to high-water level they were 
faced with rock-faced Portland roach-stone, with one through 
course halfway up. The core, or backing, was composed of 
pavior-bricks, set in lias mortar, and the cutwaters, caps, 
springers, and other masonry above high water were of tool- 
dressed Bramley Fall stone. The width of the piers at the 
springing line was 12 ft. 4in., and from the extrados of the 
arch to the level of the cornice the width was 10 ft. 


The superstructure of each of the four principal openings 
consisted of six wrought-iron arched girders, springing from 
cast-iron bed-plates fixed to the masonry. Horizontal girders, 
resting on the piers and on the abutments, and rivetted to the 
arch near the crown, formed the longitudinal bearers for the 
roadway. ‘The spandrils, or intermediate spaces between the 
arched ribs and the horizontal girders, were filled in with a 
wrought-iron framework radiating from the arch; and between 
the horizontal bearers cross girders, for carrying the roadway, 
were fixed at distances averaging about 3 ft. apart. 

A detailed description was then given of the ironwork of one 
of the-principal spans, that of the others being precisely similar: 
from this it appeared that all the six ribs, of which each arch 
was composed, were alike in construction, but varied in sectional 
area: they were I shaped, the top and bottom tables and the 
central web being composed of flat plates, connected together 
longitudinally by angle-irons, and vertically by T-iron atiffen- 
ing pieces. ‘The two middle ribs, which might each have to 
carry half the load on one line of rails, had each a sectional 
area of 80in.; the ribs intermediate between these and the 
outer ribs had each a sectional area of 71.2 in., while the sectional 
area of each of the face ribs was 53.4in. The horizontal girders 
were continuous over the entire length of the four principal 
openings, and in the centre of each pier a stiff expansion-joint 
was provided for the purpose of equalising the strains under 
different temperatures. ‘The joints were made and the bolts 
screwed up at a mean temperature of 66°; and the girders, 
which rested on bed-plates on each side of the open joint, were 
asamp A free to expund or contract, the continuity of strain 

eing always preserved by the elasticity of circular vulcanised 
— washers, two such washers being provided to each 

t. 

A segmental cast-iron shoe was bolted to the end of each rib, 
and rested in a corresponding concave bearer, working loose in a 
cast-iron frame fixed to the masonry, and provided with wrought- 
steel keys ‘and cotters, for adjusting the arched rib in position. 
By this arrangement the whole compressive strain was distri- 
buted over the entire sectional area of the arch, whatever the 
state of the temperature. Each pair of ribs and horizontal 
bearers were connected together, so as to form, as it were, the 
two into one box-girder. In addition, there was a complete 
system of vertical and transverse bracing and strutting to both 
the girders and the spandril filling. 

‘The total cost of the bridge, including the land arches and 
abutments, was about 84,0007. The superficial area of the 
roadway, between the parapets, being 31,690 ft., the cost per 
square foot was 2/. 13s.; while the totai length being 930 ft., 
the cost per lineal foot was 45/. 3s, Only twelve months were 
occupied in the erection of this important structure. 

The works were designed by Mr. Fowler (President Inst. 
C.E.), and were carried out under his supervision by the 
author. Mr. John Kelk, M.P. (Assoc. Inst. C.E.) was the con- 
tractor, and the ironwork was sublet to Messrs. Bray and 
Waddington ; the wrought iron-work was supplied by the Monk- 
bridge Iron Company, and the cross girders and angle-irons by 
the Butterley Company. 

After the arches were erected and the supports were removed, 
the ironwork was subjected to severe tests, by loading each 
arch with a moving weight of 350 tons, placed on the two lines 
of way, being equal toa load of 1 ton per lineal foot on each 
pair of rails. Commencing at the north end, the load was 
placed on the 70-ft. openings, extending over the abutment up 
to the centre of the first arch; the deflection of the 70-ft. 
girders was 0.48 of an inch in the centre, the greatest deflection 
of the arched rib was 0.58 of an inch at a point 60 ft. from 
the abutment, and 0.38 of an inch at the crown, and the hori- 
zontal girder showed a deflection of 0.72 of an inch at 60 ft. 
from the abutment; while a rise was produced in the adjoining 
arch of 0.12 of an inch at the crown, the third and fourth arches 
showing no movement. The load was next moved over the 
entire span of the first arch, when there was a deflection of 
0.71 of an inch at the crown, and of 0.56 of an inch at points 
35 ft. on each side of the centre; at the same time the deflection 





of the horizontal girder was regular throughout its entire length, 
commencing with 0 over the piers and increasing gradually to 
0.71 of an inch at the centre; the adjoining arch, which was un- 
loaded, showed a rise in the centre of 0.16 of an inch, and at 
30 ft. nearer the load of 0.17,of an inch; the horizontal girder 
also rose 0.24 of an inch midway between the pier and the 
centre of the arch, but no change was perceptible in the third 
and fourth arches. The load was then passed on tothe centre 
of the first pier and extended from crown to crown of the first 
and second arches, when a depression of 0.41 of an inch was 
ope at the crown of each arch, and of 0.36 of an inch and 

.24 of an inch in the horizontal girders midway between the 
piers and the centres of the arches. ‘Lhe second arch was then 
subjected to the whole strain, and subsequently the third arch. 
The loads were then removed, and a train of engines, weighing 
1 ton per lineal foot and 175 ft. in length, was run at full speed 
over one line of way; this produced deflections of 0.40, 0.48, 0.45 
and 0.45 of an inch in the four arches respectively. After the 
experiments were completed, the permanent set was ascertained 
to amount only to 0.10 of an inch in the first and second arches, 
and to 0.12 of an inch in the third and fourth arches. In con- 
clusion it was remarked that every part of the ironwork took its 
fair share of duty, and that the extreme strains, produced by the 
most unfavourable combination of circumstances, in no case 
exceeded 43 tons per inch of section. 

The second paper read was, “ On New Railways at Battersea, 
with the widening of the Victoria Bridge, and Approaches to the 
Victoria Station,” by Mr. C. D. Fox, M. Inst. Ck. 

The — of railways, designed by Sir Charles Fox, M. 
Inst. C.E., in the year 1862, for the purpose of improving the 
access to the Victoria Station, by providing additional lines, 
and avoiding the sharp curves and steep gradients of the then 
existing railways, comprised:—the widening of the Victoria 
Station and Pimlico Railway, and of the Victoria Bridge over 
the Thames; the high-level line from the south end of the 
Victoria Bridge to near Clapham Junction, with a branch to 
the Wandsworth-road; the diversion and raising of the West 
End and Crystal Palace and West-London Extension Railways, 
the Longhedge Junction, and the two low-level lines from the 
Victoria Bridge to Stewart’s-lane; and the connecting link be- 
tween the London and South-Western and the London, Chat- 
ham and Dover systems at Clapham Junction. 

In widening the Victoria Station and Pimlico Railway, the 
chief work was the removal of the retaining wall from one side 
of the existing line—an operation of some difficulty, from the 
excellent character of the concrete and brickwork originally 
used, as on account of trains so frequently passing, esting 
could not be employed. A girder bridge was successfully sub- 
stituted in place of an arch over the line, by cutting away a 
narrow strip of the arch, and inserting one girder at a time. 

It was originally intended to construct an independent bridge 
over the river Thames, to carry three lines of way for the Lon- 
don, Chatham, and Dover traffic; but it having been deter- 
mined to add, at the same time, a third line for the London, 
Brighton and South-Coast Railway Company, it became neces- 
sary to make arrangements for joining up the new work with 
the Victoria Bridge. The new bridge, in common with the 
original one, consisted of four river spans, of 175 ft. each, having 
arched ribs, with a rise of 17 ft. 6in., and of iwo land openings, 
carried by plate girders, one of 70 ft., the other of 65 ft. span. 
Its width, ion the outside of the original bridge to the parapet, 
was 100 ft., giving, with the old work, one structure 132 ft. 6 in. 
wide between the parapets. The total length of the piers and 
abutments just below the springing was 158 ft. The excavations 
of the abutments were got out by means of coffer-dams, the en- 
closed area being afterwards covered with cement concrete, 
3 ft. in thickness, then with brickwork in cement, also 3ft. in 
thickness, surmounted by outside and cross walls, of brick in 
cement, the pockets being filled with lime concrete. In conse- 
quence of the proximity of the original bridge, it was impossible 
to drive the coffer-dams so as to include the whole of the work, 
and a portion of the face was therefore carried on strong cast- 
iron girders, put in at low-water mark, resting at one end on 
the old and at the other on the new work. By the use of 
cement, and the care taken to keep the joints thin, the abut- 
ments, though bonded up with the old work, had not shown 
the least sign of movement. The foundations of each pier were 
carried down by means of four cast-iron cylinders, each 21 ft. 
internal diameter; temporary wrouglit-iron cylinders, 19 ft. 
in diameter, being used for the top. About 100 tons of kentledge 
were used in sinking them; this was laid upon stages slung 
within the cylinders, as being less liable to tilt them than when 
placed outside, and more easily thrown off when the requisite 
depth was reached. ‘The cylinders were all sunk to an average 
depth of 45 ft. below Trinity high-water mark, of which 13 ft. 
were into the London clay, the total time occupied in sinking 
being on an average eight days. The cylinders were filled 
with cement concrete for a depth of 12ft., and then with brick 
in cement up to low-water mark, The brickwork was then 
tested, and afterwards the masonry was commenced. The stone- 
work face, between the cylinders and forming the connexion 
between the old and the new work, was carried on strong cast- 
iron framework. 

The superstructure of each of the river spans was precisely 
the same, and consisted of eight main ribs, with provision for 
aninth. Of these, the rib nearest the existing bridge was only 
one-half the strength of the others, which were each calculated 
to carry a single line of way. These arched ribs were of 
wrought iron, 3 ft. 4 in. deep, and the flanges were 18 in. wide; 
but for 88 ft. in the centre of the span they merged into one 
with the horizontal girders, thus giving a total depth at the 
centre of 4ft. Gin. The flanges of the ribs gradually diminished 
from a thickness of 3 in. at the centre to 14 in. at the springing, 
the webs being of plates 3 in. thick throughout, ‘Lhe sectional 
area of the rib at the centre was 166.9 square inches, or, deduct- 
ing rivets, 142.5 square inches; the sectional area of the rib at 
the centre was 102.4 and 86.5 square inches respectively. The 
horizontal girder was 4 ft. Gin. deep, with flanges 18 in, wide, 
and was continuous throughout, the whole bridge being rivetted 
up for a length of 913{t. It was firmly connected with the 
cast-iron standards at the piers and at the abutments in order 
to obtain the full advantage of continuity for the land spans, 
and was anchored by a plate running from the top flange down 
to the cast-iron skew back. ‘The main ribs were braced by 





transverse girders and by vertical diagonal bracing; the four 
middle ribs being further crossbraced horizontally. 

The calculations of the strains, from which the sw icture 
was designed, led the author to the conclusion that, whilst cast 
iron was the best material for arched bridges of single spans, 
similar, bridges of several spans, having piers whose perfect 
stability under horizontal stress could not be relied on, were 
under certain circumstances exposed to tensile strains which 
rendered the use of wrought iron most desirable. The brid 
was severely tested on several occasions by Major Rich, R. 
on behalf of the Board of Trade, Each rib, where practicable, 
with the exception of those adjoining the original bridge, was 
tested with eight of the heaviest locomotives and tenders, 
weighing 360 tons, or thereabouts, which were allowed to stand 
on, and also to run over at speed; and the whole structure was 
then tested with twelve locomotives and tenders, weighing 
580 tons or thereabouts. The ribs deflected uniformly, when 
fully loaded, to the extent of { in. at the centre; the correspond- 
ing ribs in the adjacent spans at the same time showing a rise 
of fin. at the centre, The girders over the land spans, when 
fully loaded, showed’ a defiection in the centre of fin. The 
cross girders, when a pair of driving-wheels rested exactly upon 
them, showed a deflection in the centre of fin. The permanent 
set in each case was scarcely appreciable, Careful observations 
had been made for nine mile as to the effect of changes of 
temperature upon the structure. This effect was limited to a 
rise and fall of the crown of the arches, amounting to a maximum 
of 1; in. and a movement at the free ends of the land arch girders 
ot }} in. . 

The total cost of the bridge, including the land spans, had 
been 245,090/., which was equal to about 2/. 13s. per super- 
ficial foot of space covered, or about 387. per lineal foot of ge 
line. The bridge was completed in seventeen months; the 
whole of the ironwork having been supplied and fixed by Messrs. 
Ormerod and Grierson, the sub-contractors. 

The high-level line of the London, Brighton, and South Coast 
Railway Company, with a branch line from the Wandsworth- 
road, consisted mainly of a viaduct of brickwork, which was de- 
scribed. The bridges were of a heavy character, comprising 
eighteen spans in wrought iron, ranging from 26 ft. to 150 ft., 
three spans in cast iron of from 60 ft. to 70 ft., and nine spans 
of brick in cement. ‘The bridge over the London aud South- 
Western Railway had a central span of 149 ft. and two side 
spans of 47 ft. each, and had two main girders of lattice oon- 
struction continuous throughout. The centre span was erected 
without the use of scaffolding, by putting together the bottom 
flange and lifting it into its place, supporting it by temporary 
truss-rods, and then, erecting the remainder of the girder upon 
it, inserting the tension bars from either end till they met in the 
middle. 

An adjoining bridge, of 120 ft. span, was of similar construc- 
tion. The main girders, weighing 106 tons each, were built on 
the viaduct, and, when put together complete, were each rolled 
over into their places during the night, an operation occupying 
but four hours, 

The other lines of this system were afterwards described, and 
it was stated that these works, which were three years in pro- 
gress, comprised a length equal to nine miles of double line, of 
which five miles were on viaduct, and had cost for works, only 
including the bridge over the Thames, the sum of 910,000 
The high-level line of the Brighton Company, which was entirely 
on viaduct, had cost, including | ecireony? way, stations, and 
signals, and the numerous heavy bridges, 45/. per lineal yard of 
double line. The whole of the works had been executed from 
the designs and under the superintendence of Sir Charles Fox, 
M. Inst. C.E., and the author, Mr. Edmund Wragge, being the 
resident engineer. The contractors were Messrs. Peto, Betts, 
and Crampton, Messrs. Lucas Brothers, and Messrs, W. and J. 
Pickering; Mr. J. Heywood, jun., executing the ironwork for 
the Brighton Company. 








Sree, Raris—tTueErr STRENGTH AND Economy.—On the 
main lines, where the traffic is heavy and fast, the adoption 
of steel rails is only a question of time. Of this there can 
be no doubt. A well-made steel rail has at least tenfold 
greater durability than iron, and nearly double greater stiffness 
and strength for the same section of metal, and therefore much 
safer. Upon lines through sparsely settled sections of the 
country, and upon branch or spur lines of small traffic, iron 
may be continued in use, perhaps, without detriment in an 
economical sense; but as fast as the traffic is developed to 
any considerable amount, stecl must of necessity take the 
place of iron. With regard to the greater wear of steel rails, 
the experimental tests, in England, to which we have often 
referred, show that one steel rail has outlasted or outworn 
twenty-five iron rails, the traffic being identical. In discuss- 
ing the question of the comparative wear and economy of 
the two metals, we desire to keep so far within bounds as not 
to appear to be romancing, and therefore we estimate the 
life of the steel as only ten times greater than that of iron ; 
but it is due to truth to state the above remarkable result of 
the test tried on a road where the traffic is exceptionally heavy 
and severe, and where the steel rail, at last accounts, after 
wearing out twenty-five of its iron rivals, was still in good 
condition. In view even of all the facts presented by the 
great test in England, and the favourable results by use in 
the United States, we do not expect our railway managers to 
rush pell mell into the use of steel rails. On some of the 
roads of light traffic steel is not required at all; on others or 
heavier traflic the question of economy is still an open one ; 
but on roads of large traffic, heavy engines, and quick work- 
ing trains, there is no question as to the economy of using 
steel rails—American Railway Times. 

Tue LATE Prorssson M‘Gautey.—We hear that the 
committee for the relief of the widow and four infant children 
of Professor M‘Gauley, late editor of the Scientific Review, 
have at present collected about 1801., including a contribu- 
tion of 502. from the Royal Literary Fund, Sir D. Brewster 
is chairman of the committee, the list of which includes Lord 
Richard Grosvenor, M.P., the Hon. 8. Bethell, Mr. Hume 
Williams, Mr. John Hollingshead, and Mr. Robert Richard- 
son, C.E. (treasurer), of 26, Great George-street, Westmin- 
ster, by any of whom further contributions will be received. 





a 


= 





 o—— o> 





55° 


ENGINEERING: ' 





. ' (Dec. 13, 1867. 








ON SAXBY’S METHOD OF TESTING IRON BY 
MAGNETISM. 
By F. A. Pacer, C.E. 

We have pleasure in copying from The Engineer the fol- 
lowing really valuable paper by Mr. F. A. Paget, a paper 
forming a singular exception to the usual character of the 
articles which appear in the same journal, and to which we 
wish to give the wider publicity it deserves: 

It is well known to that it is a most difficult, and 
often impossible, thing to find out the existence of a false weld 
in a forging, or of a blow-hole or honeycomb in an iron or steel 
scasting. The only safe way of doing this is by carefully mea- 

uring the e tidn of the piece under a given load, as with a 
{* Ise weld all the work is thrown on the diminished area at the 
4° fective weld, and the thicker parts are scarcely extended by 
the force which is perhaps rupturing the bar at the flawed spot. 
It need scarcely be said that there are many important cases 
Where this process, or the equivalent but dangerous one of try- 
ng the effects of an impulsive force, could neither be mechani- 

: ly nor commercially icable, Every one knows that a 
Si ple method by which internal flaws and solutions of con- 
tinu jty in constructive details could be easily detected would be of 
enoTmous value to the world. Such a method has undoubtedly 
been discovered by Mr. S. M. Saxby, R.N., who has very judi- 
cious ly been allowed by the Admiralty, during the course of this 
year, to experiment with it in the royal dockyards. Though com- 
Paratively new, and not yet completely worked out, the 
Will possibly have a yet more extended application than finding out 
only mechanical flaws in iron, and possibly in cast iron and steel. 

he principle upon which Mr. Saxby’s method is founded is 
80 simple that it certainly seems strange that it had previously 
escaped notice. It has been known for nearly a century and a 
half that when a bar or - mass of soft iron is placed in the 
position of the dipping-needle it is at once sensibly magnetic, 
the lower extremity being a north pole in our latitudes, and the 
upper extremity a south pole. In the southern hemisphere the 
poles are of course reversed. The same action, only weakened, 
takes place in a bar hanging in a vertical or any other position, 
only the effect is weaker the more the position of the longitudinal 
axis of, for instance, a long bar departs from that of the mag- 
netic dipping-needle. 
ram 1 shows, in a rough manner, the positions, with re- 
gard to each other, of the magnetic dip of our latitudes with its 
equatorial magnetic plane. A sphere of soft iron, homogeneous 
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n its internal structure, and without any solution of continuity 
Within its mass, would, in section, have south polarity where 
™ arked S, a neutral state in its centre where left white, and an 
©P posite north polarity at N. 

iagram 2 illustrates, as far as can be done by hatchings, the 
ma gnetic condition of a bar of very homogeneous soft iron, lying 
eas jand west, or, better, in the exact equatoria) magnetic plane. 


DIAGRAM. 2. 


Diagram 3 shows the magnetic condition of a similar bar 
lying in the dip-plane. 
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slow in front of a bar of iron, in an 
st ol wt direct, th pele will bot be dtr from its 
proper w course at right to thi 
north and south. right ang ~e 
All this refers to regularly 


regularly magnetic. It has long been Suen ogre exe 
pass- ora permanent magnet, must omogeneous, 
and without flaws, in order to take and retain its maximum 
amount of magnetism. In a word, any mechanical solution of 
continuity is accompanied with a polar solution of continuity, 
and the given bar or mass with tlaws—whether permanently 
magnetised or temporarily so by the inductive action of the 
earth—is no longer one regular magnet, but several different 
magnets, with the different magnetisms separated from each 
other. The delicately poised magnet of a compass can thus be 
made to tell the presence of such solutions of continuity. The 
annexed cuts, Diagram 5, showing the actual results of the test 
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with a g in. bar, 12 in. long, will illustrate the manner in which 
the compass magnet is affected by the mce of cracks, of 
solutions of continuity, in the bar, which is supposed to be lying 
in the equatorial magnetic plane, or east and west. The magnet 
was traversed in a parallel line with the centre of the bar. As 
long as the iron was perfectly sound the needle stood at right 
angles, in its proper position, in fact, without being disturbed. 
Such a position is shown at B. Slight deviations had previously 
been caused, getting repeated towards the middle of the bar, as 
indicated by the two small arrows there. On traversing the 


process | needle towards the end—and a quick to-and-fro motion is of 


great use near a suspected spot—it got gradually deviated at A, 
until it entirely reversed at Ci indicating the presence of the flaw, 
shown in the full-size cross section, after cutting the originally 
larger bar at that spot. The following diagrams, Nos. 6 and 7, 
are extremely interesting, as they afford proofs of the great ac- 
curacy of the method. 
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The actions of different small needles under the influence of an 
imperfect bar, accurately measured in de, of a circle, are 
compared together, No. 6 needle was 1.5 in. long ; No. 5, 1.2 in.; 
No. 4, 0.63in.; No. 3 was 0.54in.; and No. 2, 0.34 in. long. 
The amounts of the ‘dees the nedle are of course mea- 





sured by the number the needle was deviated. The 
bar of iron was first in the magnetic equatorial plane, 
and certain disturbances of the needle showed t indi- 
cating internal faults. On turning the bar end for end, but still 
in the magnetic equatorial plane, the same deviations occurred, 
pointing to the same faulty spots. With the bar lying in the 
magnetic meridian the needle was similarly deviated, though the 
indications thus obtained would evidently not be so practically 
clear and easily obtainable as when the bar was in the magnetic 


equatorial plane. 

By the enlightened permission of the Admiralty Board, Mr. 
Saxby, as stated, has already been allowed to test his method in 
various ways in the royal dockyards of Sheerness and Chatham, 
and we will describe some of the practical results of these ex- 
periments. Amongst these were a number of very remarkable 
trials conducted in the presence of the master smiths, the fore- 
men of the testing-houses, and several of the chief engineers of 
the royal navy. . Saxby, for instance, was requested to find 
out the weakest spots in a number of bars, and to tie a string or 





make a chalk on each spot. Immediately afterwards all 


these bars were put into the testing-machine and broken. Their 
history is given below in the annexed cuts (Fig. 1), the predic- 
tion having in every case been verified. The bars are shown by 
lines to scale, and a scroll is placed where the weakest part was 
found out by the needle. The vertical dotted lines indicate the 
spots where the several bars broke. 
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The smiths of the royal dockyard seem to have properly tried 
Mr. Saxby’s powers in almost every possible way, ad most in- 
genious devices were sometimes resorted to for the purpose. A. 
examples out of many, in the centre of a bar (Fig. 2), of 1 in. 
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uare forged iron, was welled a piece of unmagnetised steel 
about 5in. long. The needle detected a fault at about the 
centre of the piece of steel. 

In the $in. round bar, 12 in. long (Fig. 3), it was discovered 
by the oscillations of the needle that the bar was flawed, and 
more especially at A. It was then gently cut, and the section 








FIG 3. B 
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was seen to have the appearance indicated by B. It had a con- 
siderable crack, amounting to a cavity, as shown in the cut, and 
the structure surrounding this crack was partly crystallised and 
partly fibrous. 

Into a piece of lin. gas-pipe had been inserted, unknown to 
Mr. Saxby, an iron plug at each end, as shown in Fig. 4. The 

FIG. 4. 
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magnet soon detected the central break in the continuity of the 
iron mass, as shown by the position of Mr. Saxby’s mark at A. 
A somewhat similar case was that of a bar (Fig. 5), 14 in. in 
diameter and 16 in. long, which was drilled from end to end with 
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ROUND LENGTH I6°INS. 
a}in. hole. A short steel bolt was fitted into the middle of the 
bar, and 4in. iron was welded into both ends. The small cross 
in the middle of our cut shows the centre of the steel bolt as de- 
termined, and the two other crosses indicate small faults—of 
course unknown to the smiths. A bar (Fig. 6), welded together 
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out of a piece of Bowling and a ag sane iron, had, at 
about its middle, a drilled hole, into which a magnetised steel 
pin had been rivetted. The compass magnet soon found out 
the pin, the difference in quality of the two ends of the bar, and 
also an unsuspected fault at the end, indicated b Rone 
of round iron (Fig. 7) was brought to him pain 
been “ jura ” in three different pieces 
ualities of up out of scrap of galvanised 
another of common iron, and the third of Bowling, as” 
. The needle detected very unequal 
qualities, the verdict being that the bar was unfit for being 
manufactured into any article. The bar, Fig. 8, bright as if 
—_ up in the lathe, was put into Mr. 
t was lin. in diameter, 22 in, long. He soon pronounced one 
end to be better than the other, and was accordingly told that 
the end to the left of the cut was of the best Yorkshire Bowl- 
ing. The compass magnet showed the bar to be faulty at A and 
B, where marked. It was then explained that the best end of 





the bar had been screwed into the tapped end of the other, a 
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small space at B being filled with magnetic iron ore. The 
length of the screw, together with the cavity, is about 2 in., and 
the points A and B indicate the end of the cavity and shoulder 
of the bar at the base of the screw. Two small unsuspected 
defects were also found, and their existence proved by cutting 
the bar at A’ and B’, the slight defects being attempted to be 
shown in the woodcuts A’ and B’. The following is a very re- 
markable experiment, and it affords much food for thought. 
A 4in. round bar, Fig. 1, 14iv. long, had a 4in. hole drilled 
into it at one end, into which a bolt of unmagnetised steel was 
inserted and welded up with the end of the iron bar. The mag- 
net detected a spot as marked by a scroll in the upper figure, 
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but its other end could not be found. The needle only testified 
tu a weakening of the magnetism as if towards the right hand 
of the mark. From this it was inferred that this mark showed 
an unwelded portion of the bolt, and that its outer end had made 
a true weld with the iron. This was found to be correct on 
cutting up the iron. A, in the figure below, and the end view 
A, show the unwelded hole in the bar. Into a hole in an 1} in. 
round bar, Fig. 10, 193in. long, there was rivetted an iron 


plug. The two were then hammered into each other as much 
FIG .10. 
o ” 
1-2 ROUND LENCTH 19-2 
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as possible. Mr. Saxby’s needle detected the rivet, and his 
mark, A, hit exactly upon its centre. At B and C two 
faults were also discovered, and their presence confirmed 
in cutting the bar at B and C, as shown in the respective 
sections. A 2in. square bar (Fig. 11) was brought to him, 
thickly painted over. The needle found out a very great 


Pe Tie aca 


~ 





defect, and this defect was indicated by a cross mark. It turned 
out that Mr. Saxby had hit upon the very centre of an iron 
lug, which had beeen driven into a hole drilled in the bar. 

ie was asked by the master smith of Sheerness to try the weld 
of a new stud link which bad been put into achain cable. Ex- 
ternally the weld appeared good; the compass in Mr. Saxby’s 
hands soon showed the weld to be unsound. He indicated this 
spot with a chalk line, Fig. 12, and on cutting and breaking the 
line at that mark, faults were found in it, as shown in the 
sketch, in which the chalk mark is also indicated. An old 
mooring-ring, Fig. 13, which had been reduced by the smith 
down to 28 in. in diameter outside, and which was of 4 in. round 
iron, had been tried in the usual way in the testing-machine. 
After withstanding the test a cracks showed them- 
selves, as at A, in the ~~ compass needle, however, 
detected still greater faults, as shown by crosses in the dotted 


sketch, testifying to a flaw that, it was inferred, would probably 
cause the ring to break somewhere between the 43 in., as marked 
on tho engraving. The ring was then again tried in the testing- 
machine. It actually broke at the spot indicated by the thick 


line in the dotted ring. The weld showed itself to be good, but 
Fic. t2. 





fresh pieces ot iron 
had been placed 
crosswise in making 
the weld. This fresh 
iron had its fibres, 
or elongated crys- 
tals, laid at right 
angles to those of 
the ring, as shown 
in Fig. 14, and it 
was here that > 
ring gave way. 
large paddle coni- 
shaft—a new one, 
we believe, for the 
Virago — was being 
turned up in a lathe 
in one of the sho 
at Sheerness Dock- 
yard. The magnetic 
test found out a 
fault near the neck, 
as indicated by a 
cross in the figure, 
Fig. 15. The de- 
fective weld, A, was 
then quite invisible, 
but in turning the 
metal down to the 
dotted line the flaw 
was found and cut 
out in the progress 
of the work. 

In another case, 
in which Mr. Saxby’s 
experiments were 
carried out in the 
presence of a large 
number of naval 
chief engineers, he 
put down in writing 
the results of bis 
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magnetic examinations, in order that they might be subsequent! 
compared with what was known as to the actual quality of eac 
bar. A bar, 1jin. round and 3 ft. 11in. long, was pronounced 
by the compass needle as being not of the same iron throughout, 
and with a south end better than the other. It wasthen stated 
by the master smith to have been made up of pieces good and 
bad. A rather shorter bar was found to be good iron, but 
doubtful in condition; it was afterwards explained to be “ un- 
certain,” and on testing it in the machine it was stated to be 
“* crystallised.” A third piece was found to be of very good 
iron, but with slight irregularities; the smiths stated it to be 
scrap iron, and the best to be got in the shop. Two pieces of 
gin. manufactured iron were discovered to be not good. 
Another piece of 14 in. bar was found to be good iron, though 
made of different qualities—it had been afterwards annealed. 
With another bar, to Mr. Saxby’s written question whether it 
was not steel, it was answered that the bar in question was a 
near approach to steel, being a piece of galvanised wire ro 
welded up. To the remark that another bar was unfit for 
use, he was told that it had been twisted round when at a low 
heat, and then hammered cold. Some singular proofs of the 
power of magnetic testing over the ordinary methods of deter- 
mining quality and condition of iron have been shown. Pieces 
of iron brought for testing by most able and experienced master 
smiths, of such quality as would be selected for the most im- 
portant work, have, on being tested, been marked at spots as 
defective, and, on cutting have accordingly been found at those 
spots to be partially fibrous, — crystallised. 

The following experiment was made in order to throw light on 
an important practical question in smith’s work: A certain 12 in. 
round bar 17} in. long was specially worked, and had been 
brought to be tested without anything of its history bein 
known to Mr. Saxby. He found that in the middle of its len f 
it was seriously faulty, and even unfit for use. He was t 
told that the bar, though solid, had been “ upset” in the middle 





of its length, and then hammered down to its original diameter 
at a temperature below welding heat. This will be held to con- 
firm the opinion of good workmen that “ upsetting” should 
~ a at a temperature as near as possible below that of 
welding. 

Mr. Saxby has not yet been successful in testing rolled plates for 
lamination. In these, again, the neutral or zero lines’should 
run at right angles to the dip in a homogeneous plate; but the 
more complex structure of the has made the investiga- 
tion more difficult. Another difficulty doubtless consists in 
the fact that the usual shape of a plate does not allow the 
magnetism to separate itself in such a marked way as in a 
bar, usually longer by many diameters. The investigation, with 
a resulting ect. method, can scarcely be said to be com- 
pleted in this direction. The chief difficulty at present seems 
to be that the internal structure is too i he. 

Up to the present but few experiment on been made with 
steel, and very few with cast iron; those already made have, 
however, been satisfactory. Any difficulty that might be sup- 
to attend the presence in wrought iron of what is termed 

y the Astronomer Royal subpermanent magnetism is easily 
overcome. A few taps on the end of a bar of wrought iron 
when lying east and west, sufficient to cause vibration, would 
demagnetise it, and leave it in a fit state to be examined by the 
needle; any polarity subsequently found would indicate either 
a steely nature of the bar.or inferior iron. As showing the 
necessity for caution as to whether or not bars being tested 
are permauently magnetised, may be cited the following 
experiment: Three bars were presented to Mr. Saxby to be 
tried. He found that all three were permanently mag- 
netic, using —after the trial with the pocket needle— 
cussion to determine this point. He at first declared that 
all the three showed the same behaviour as to the magnetic 
test. He was then informed that one bar had been made 
up of “scrap galvanised iron,” or of old pieces of zine gal- 
vanised plates and wire rope. The zinc is not, as might at first 
sight have been expected, sublimated by the heat, and accord- 
ingly the iron produced is of about the worst possible character. 
The second bar consisted of the best Bowling iron, and the 
third was of the best Chatham make. But Mr. Saxby was 
soon enabled to trace out the fact that the three bars had not 
merely been lying side by side for some five hours previous to 
the test, but that they had all been kept on racks iying nearly 
in the magnetic meridian for above a year. A similar but new 
Bowling bar from the same rack as the bar tested was found to 
be strongly magnetic; and another similar zincified bar was 

ially magnetic. The bar made at Chatham was found to 
have towards the needle as a piece of iron should. Mr. 
Saxby hence concluded that the Bowling , which, indeed, had 
much more the character of steel than of iron, had magnetised 
the two others. Tested as a steel magnet, it was found free 
from fault. 

Some curious experiments wouid seem to show that it is not 
indifferent whether a bar be forged in the direction of the mag- 
netic meridian or in that of the magnetic equatorial plane. 
Four pieces of the best Bowling iron were forged, two in the 
ery meridian and two in the equatorial plane. They were 
worked down to }in. square from i}in. As the result of a 
small number of experiments Mr. Saxby considers that it is 
best, for ultimate tensile strength, to have the anvil stanidng E. 
and W., and for a high elastic limit N. and S. 

At first sight it might be believed that as almost any flaw 
will cause a disturbance in the compass needle, it would be 
difficult to tell a serious solution of continuity from a small 
crack.. But this is met by the obvious reflection that the range 
or distance through which the needle is disturbed must be taken 
into account. On reflection it will be noticed, however, that an 
object rather short in relation to its diameter is more difficult to 
try than a long bar. 

Some brief considerations Will now determine the value of Mr. 
Saxby’s invention to engineers, whether for trying new work of all 
kinds, or even working details in a suspicious state. In estimat- 
ing the value, in the widest sense of the term, of any wrought- 
iron forging, three qualifications may be considered as govern- 
ing:—(a) its limits of elasticity, or the amounts it will yield 
in any given direction without taking permanent sets; (0) its 
ductility, or the anent alteration it will take before actual 
rupture; and (c) its ultimate resistance, or the amount of the 
load it will stand, per original unit of cross sectional area, before 
actual rupture. These three qualifications in a complete 
forging are evidently—1, the absence of defective welds, or of 
large solutions of continuity in the mass; 2, the absence of 
smaller flaws or solutions of continuity—either due (a) to the 
presence of scoria or alag, causing what are termed ‘‘ greys,” or 
small flaws, either parallel or across the longitudinal axis of a 
bar, or (5) to cracks (often unsuspected) caused in the working, 
when portions of the forging are too cold; or (c) to actual 
separations at the facets of the elongated crystals of which iron 
always consists, and due to loads of whatever kind beyond the 
elastic limit; 3, the chemical constitution of the bar—such as its 
freedom from phosphorus, sulphur, arsenic, silicium, anese, 
&e. (ap out everything but carbon in small quantities)— 
originally governing its mode of crystallisation, hence more 
or less its elasticity, ductility, and ultimate resistance to rupture. 
Now Mr. Saxby’s method can detect the , and negatively 
of course the absence, of small or large solutions.of continuity. 
It can detect false welds, smaller flaws caused by bad workman- 
ship or wear, and, we believe, what is commonly termed “crys- 
tallisation,” which will, probably, once be rs acknow- 
ledged to consist in a disruption or ing of the facets of the 
amorphously arranged crystals of which iron is built up. It 
can, of course, only detect the results of the chemical eonsiitu- 
tion of iron, as evidenced in the less perfect cohesion of the 
crystals when alloyed, in relatively considerable quantities, with 
foreign bodies. There is little doubt that the method 
is a test of the homogeneous character of the iron, and of its 
freedom from fi and cracks, and so far it undoubtedly 

forms a test of quality. It will appear scarcely credible that a 
common pocket compass needle should be able- like the 
divining rod said to be used for finding out springs of water—to 
discover important defects in iron bars. A mere state- 
ment of the fact does sound almost incredible uatil the simple 








means actually employed are explained. 
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NEW ORIENTAL MAIL CONTRACT. 
To tae Epitor or Eyeingerina. 

Srz,—The P. and O. Company, it appears, has obfftined a 
renewal of its contract for the conveyance of the mails to the 
Kast, and the term is extended from six to twelve years, and 
the subsidy is increased from 230,000/. to 400,000/. For this 
increased payment, however, there is to be some increased 
service performed, and we are to have a weekly mail of 
anne days to Calcutta, and a weekly mail of twenty- 
four to Bombay. It has always been elear to me that, 
in justice, the P. and O. Company ought to have the new 
contract, and that, moreover, this result was inevitable, since 
nobody else would be prepared to undertake it. A call for 
tenders to carry an important mail does not by any means 
stand in the same category as a cali for tenders to supply 
shipping, stores, or other commodities which the Government 
may from time to time require. In the one case a large 
capital has to be expended upon steamers fitted only for a 

ial purpose, and upon dockyards and other succedanea 

of an eflerent organisation which would become useless if the 
line of communication is superseded or placed in other 
hands; whereas stores are either not produced, or are sold in 
some other market, if the tender for them is not accepted ; 
and the freight of sailing ships is as marketable a commodity 
as any other, and, if declined by the Government, will be 
accepted by some other competitor in the general market. 
Far otherwise is it when a great establishment has been 
created to supply a commodity such as the Government alone 
requires, as it is plain that no sane men would invest their 
money in the expensive machinery fitted to the special re- 
uirements of an important mail line, except on the condi- 
tion, either expressed or understood, that the business shall 
be continued in the same hands, except in case of flagrant 
default, for such reasonable time, at least, as will have 
sufficed fairly to reward the investors. But not only would 
it be unjust, except on some solid and weighty ground, to 
dismiss an experienced and tried contractor in favour of some 
new competitor; it would be in the highest degree im- 
litic, as the effect would be to disincline every one to invest 

is capital in a business exposed to such risks, so that, if the 
rule continued to be followed, no offers would be forthcoming 
when a contract is desired, or else the great companies 
who are the present contractors would combine to coerce and 
embarrass the Government, and we might be left without an 
ocean mail service at all. The proper course to be pursued 
in conducting such arrangements is for the Government to 
‘make up its mind what it wants, and what measures of effi- 
ciency and cheapness are demanded by the progress of me- 
chanical improvement and the increasing wants of the public. 
Corresponding conditions should be exacted from the con- 
tractor, and it is only when he fails or refuses to fulfil them 
that the intervention of other parties should be requested. 
This, I am persuaded, will be found to be the course most 
conducive both to cheapness and efficiency. On the one 
hand, contracting companies would be saved from the mortal 
ae that, at the end of a brief term, they may be 
thrown overboard in favour of some other suitor whose poli- 
tical interest may for the moment be more powerful ; po on 
the other hand, the Government would be able, partly to in- 
duce, and partly to extort, such improvement from time to 
time as was reasonably demanded; whereas now, when 
tenders are called for and none are forthcoming, except from 
the old contractor, the Government is left powerless in that 
contractor's hands. When tenders are called for, it is felt by 
all parties that it is impossible to award the contract to any 
but the old contractor, except in the event of some serious 
default, and new men are unwilling to send in tenders which 
they feel are intended only to enable the Government to drive 
a harder bargain, instead of putting something in their way. 
Hence, as in the present case, it sometimes happens that cay 
one tender, that of the old contractor, is presented, and the 
Government has no option but to give substantially what is 


ed. 

The receipts of the P. and O. Company, it is well known, 
have for some time been falling off, in consequence of the 
competition of the French mail company, which enjoys a 
much | x subvention, and which, consequently, could 
undersell English company ; and the alternative oe, con- 
sequently, been coasted to us either to give the English 
company more money, or to give up our present steam com- 
munication with the East, and to get our mails carried in the 
French vessels. This last expedient is the one to which 
the Post Office inclined, and for which it is not to be 
blamed, as it has naturally the same aspirations as any 
commercial association in getting its work done on the 
cheapest terms possible. Accordingly, in the last session 
of parliament Mr. Hunt, on behalf of the Treasury, inti- 
mated that it was hoped the French company would 
be induced to tender for the conveyance of our mails—a 
sentiment universally reprehended; for although it was ex- 
cusable for the Post Office, looking only to departmental in- 
terests to advocate such a policy, the Sree, it was felt, 
was the proper conservator of the interests of the empire at 
large, which could not be subserved by allowing our steam 


‘communications with our Eastern empire to be placed in the 


hands of a foreign power with which we might any day find 
ourselves at war. It is not merely for carrying mails that 
such a fleet as that of the P. and (. Company deserves to be 
subsidised ; it is for keeping up a regular and frequent com- 
munication with our Eastern dominions, and for performing 
the duties of an auxiliary navy, telling from its mobility, and 
capable at any moment of ready expansion. The French 
company,"no doubt believing that the English Government 
must see all that, and that the invitation given to it to tender 
was only a feint, very properly declined to be made a cat's 
paw of, and Mr. Hunt was then left face to face with the 
com, to > Pw had given notice to quit, who were 
losing ‘mone: ir existing conttact, and who ve 
pave: Wf that, in any new contract, they should be 
unerated for their expenditure. They consequently 
asked 600,000/. a year, instead of 230,0007. But they pro- 
posed to do somewhat more work, and they finally abated 





their demand to 400,000/. a year on the condition that the 
contract should be for twelve years, instead of six, and that 
if their dividends fell under 6 per cent., ee pea be 
authorised to draw any portion of the odd 100,000/. required 
to make them up to this amount. On the other hand, they 
agreed that, if their dividends exceeded 8 per cent., they 
should hand over one-fourth of the excess to the Government. 
There are two conditions of this contract which have 
afforded just ground for animadversion. The first is the 
partnership raat and the second is the insufficiency 
of the s which is to be maintained—namely, 10 knots in 
the Mediterranean and 94 knots on the other side of Suez. 
The European system of railways may now be supposed to 
converge at Brundisi, and the Indian at Bombay; and the 
total sea distance between England and most parts of India 
being now so much abridged by the establishment of rail- 
ways at each end, it becomes of more importance than ever 
that the connecting link of steam navigation should have 
the highest possible measure of efficiency in order that the 
average speed may not be made low slowness of the 
steamers on this part of the line. Just as it is only since the 
establishment of railways in England and Ireland that the 
demand for efficient steamers across the Channel become so 
exigent, so the spread of the railway system in Europe and 
Asia renders the demand more than ever imperative for an 
oriental Holyhead line to connect those dissevered lines of 
railway. Ona former occasion I pointed out the absolute 
necessity of swift lines of steamers being established between 
Brundisi and Alexandria, and Suez and Bombay ; and it is a 
mark either of negligence or ignorance on the part of the 
Government that it has “omitted to prescribe this condition. 
In Parliament, the omission has provoked much hostile 
criticism, to which Mr. Hunt has replied that, now there is 
telegraphic communication with the East, the accelera- 
tion of the mail was less important, and that he had 
understood, from mercantile men, that what they mainly 
wanted was regularity, which was more important 
than high speed. To bring this logic home to the 
apprehension of the Irish members, it may be thus 
translated — that instead of the swift steamers now 
plying across the Channel, it would be permissible to substi- 
tute slow ones, which would prolong the duration of the 
voyage so much that a traveller would require twice the time, 
and a letter twice the time, to pass from London to Dublin 
that is necessary at present. If any exception should be 
taken to this doctrine, the answer is, that there is a telegraph 
now between the places, which persons in a hurry may use, 
and that merchants in their letters prefer regularity to expe- 
dition. We are not told why, in such an important line of 
communication as that between the Eastern and Western 
worlds, we should not have both regularity and expedition ; 
nor are we told how such a tdaneealh as that to India, whose 
messages are costly, irregular, and often illegible, can sensibly 
abate the evils of a slow post, not intended for merchants 
alone, but for the entire community. It was a mistake to 
continue the subsidy to a line to Caleutta, and it would be 
much better to award the subvention appropriated to it to 
increase the speed of the line to Bombay. I believe that, 
after the mails are transmitted by way, of Brundisi and 
Bombay—and they should all be so transmitted—passen- 
gers and goods will continue to be carried from South- 
ampton to Alexandria, and from Suez to Calcutta, as at pre- 
sent. But the vessels maintaining the intercourse on these 
lines of communication should be cargo vessels of moderate 
speed, carrying passengers at a low rate, and also troops; 
and, instead of a subsidy, the conveyance of a certain ianuher 
of soldiers yearly at certain rates should be guaranteed to 
the company. This would have been a better and cheaper 
arrangement than the construction by the Government of 
steam transports of their own, which can only be kept up at 
a very heavy expense. .On the whole, the Government have 
shown very little. capacity in the adjustment of this con- 
tract. It was, in the first place, a great «mistake to apply 
to the French company—or to threaten to apply —to 
ask it to tender. It was also a mistake to give notice for 
the termination of the contract until the Government had 
made up its mind as to what it wanted, and wherein the 
company had unquestionably fallen short of the reason- 
able requirements of the times. For giving the contract to 
the company again the Government can claim no credit, 
as there was nobody else who offered to take it; and 
by this circumstance alone we are probably saved from 
a repetition of the Australian experiment, where a contract 
was given to inexperienced persons, who completely broke 
down. We must join in the testimony to Mr. Scudamore’s 
talents and tact, which in Parliament have obtained praise 
from all parties. But he represented the Post Office views 
and interests alone ; and it was no part of his function to in- 
sist upon the — advantages of a more rapid communi- 
cation with onr Eastern possessions. To this the Treasury, 
as the highest department of the Government, and the actual 
negotiator of the contract, should have looked; and Mr. 
Hunt, as representing the Treasury, has little reason, in any 
respect, to be proud of his handy work. The only consola- 
tion to be discerned amongst so much blindness and pre- 
sumptuous blundering is the manifestation of perfect fairness 
and sincerity on the part of the company itself, and these 
qualities justify the belief that the company, spite of the se 
treatment it has received, will assist in the equitable rectifi- 
cation of any of the arrangements which are now pronounced 
to be defective. Whatever Mr. Hunt may think, it is quite 
certain that a very swift line of steamers between Brundisi 
and Bombay must be promptly established, this connecting- 
link being now required to unite the European and Asiatic 
railway systems. ‘The Caleutia line should no longer aspire 
to be a swift—only a - line; and the French com- 
pany would then find itself beaten on the one line, by swift- 
ness and on the other by cheapness. Letters from France 
intended for India would go by the English line, if it was 
very much swifter, and many of the articles which are now 
carried in the French steamers would be carried in the Eng- 
lish if they were carried at a much lower rate. There are 
none, or few, of the P. and O. Company's existing vessels 





which are fitted in their present state for either line. But 

most of them would be rendered suitable for cargo vessels by 

cutting them in two and putting in a large and strong piece 

a the power and all other things remaining the 
Oo 


same. quicken those of the vessels which, from their 
shape, were found to be suitable for a — rate of speed 
would require other means. But the problem is by no means 
an insoluble one, and, whatever be the ¢ disposition in 
any quarter, it is quite inevitable that a higher speed should 
be had. I hope that the company will look to the just re- 
quirements of the public, and signify to the Government its 
willingness to carry them out, of course on terms of fair re- 
muneration. Such proposals, if made, will either be accepted 
or rejected. If accepted, the company will add to its prestige 
and have earned a new claim to the public confidence and 
approbation. If rejected, it will have shifted the whole re- 
sponsibility on to the shoulders of the Government, who will 
thenceforth be held responsible for all the shortcomings that 
may be discerned. 
Tam, &e. 


December 4, 1867. AnGto-INDIAN. 








THE TEES BREAKWATER. 


Tur engineer to the Tees Conservancy, Mr. John Fowler, 
of Stockton-on-Tees (not of Westminster), has made a report, 
of which he has favoured us with the following extract: 

The South Gare breakwater was commenced in January, 
1861, and during that year the siding was put in, and the 
embankment advanced 300 yards from the high-water mark 
at the railway. 

During the next year the work was advanced about one 
mile, or as far as the Red Light, and on the 20th of Decem- 
ber the first slag was taken down in large blocks; on that 
night, however, a heavy storm arose, accompanied by a high 
tide, which nearly destroyed all that had previously been 
done. On the 3rd of January, 1863, the regular deposit of 
slag in blocks began, and the commence of the work may be 
dated from then. 

The quantity deposited and distance advanced during the 
five following years are as under, viz. : 











Yearending |, No.of Tons. | Distance advanced. 
ft. 
Oct. 31, 1863 | 68,628 6780 
» 9» 1864 213,282 988 
» 39 1865 264,489 580 
» 35 1866 249,831 379 
» 9 1867 270,240 242 
| 1,066,470 8969 








It will be observed that, whilst the quantity deposited a 
annum has increased yearly, the distance advanced has 
lessened; this is accounted for by the fact that the depth at 
low water has yearly become greater. Last year the depth was 
from 18 to 20 tt. at low water; the total depth from the rails 
to the bottom has been about 55 ft., the width on the top is 
about 70 ft. 

The slag is brought from the furnaces on wrought-iron 
bogies in blocks averaging 34 tons each, and turned over the 
tip-rud and allowed to find its own slope. The action of the 
waves in the first instance washes it a on the sea-face, 
forming a hollow curve with an average slope of 4 to 1. 

No alteration of the slope takes place after it is turned 
over on the inner face. After sustaining the action of the 
waves during one storm, the slopes are left firmly set. 

As the breakwater has advanced towards the Channel, the 
intervening sand-banks have been washed away, so that now, 
instead of being 5 or 6ft. above low water, the water is 
rippling over them at low spring tides, the consequence being 
that the waves, which formerly were broken on the outlying 
sand-banks, roll on with undiminished force upon the per- 
pendicular face of the breakwater. At such times the tip end 
is driven back on an average about 40ft., the broken slag 
being carried inwards and laid on both sides of the break- 
water, sometimes on one side, sometimes on the other, in 
greater quantity according to the direction of the wave. 
Large accumulations have thus been formed on both sides of 
the ae comer so that, except at the extreme end of the 
work, the heaviest storms do not affect the main structure. 
No advance is made during the continuance of the swell, the 
slag being taken inwards as fast as it can be put down. 
Hitherto the slag has all been conveyed by land; but since 
the sand-banks have been washed down, itting the waves 
with so much greater force, it has been resolved to form a 
foundation by means of barges, keeping it from 200 to 300 
yards in advance, upon which the waves may expend their 
force before reaching the land tip. 


TOOLS AND ‘tOUL-HOLDERS. 
To tue Eptror or Eneineerine. 

Srr,—In reply to Mr. W. Hackney’s letter in Exarnrer- 
inG, of November 20th, 1867, we have examined Holtzapffel’s 
work, and have failed to discover the identity between the 
tools and iron tool-holders there described and our steel 
tool-holders and cutters. 

We there find a description of a tool-holder in which round 
steel was used (which we are quite aware is in itself an old 
idea) ; but itis evident from what follows that a satisfactory - 
arrangement for holding and using the round steel had not 
been found out, as Mr. Toltzapite says he tried a tool such 
as described, and found it unsatisfactory in practice, and was 
led to adopt triangular steel in preference. 

We quite agree with Mr. H. that there is much conser- 
vatism among our practical men; but, notwithstanding this, 
several important engineering establishments have thoroughly 
adopted our system, and are highly satisfied with the advan- 
tages they are oo its introduction. 

e are, dear Sir, yours truly, 
SMITH AND CovENTRY. 

Manchester, December 10, 1867. 

[We can print no more letters on this subject.—Ep. E.| 
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JUTH BRIDGE. 


ENTS CANAL IRONWORKS COMPANY (LIMITED), CONTRACTORS. 
or Description, see Page 547.) 


FIG.1. 
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THE CITY FLINT GLASS WORKS, 
GLASGOW. 


Gtass-MAKING is one of those branches of industry 
which existed for centuries before the name of an engi- 
neer was known to the world, and perhaps for this 
reason it has contrived to escape the closer and more 
general attention of engineers, and to continue most of 
its operations without the aid of modern machinery 
and appliances. In saying this we do not overlook 
that the glass-works of this and of other countries 
were amongst the first licensees of Mr. Siemens for 
the regenerative gas-furnace, and that to the success 
obtained with the Siemens furnace in glass-making 
the subsequent practical introduction of this most im- 

ortant invention has been, to a certain extent, due. 

Nor do we deny that there are steam-engines and re- 
volving grindstones employed for cutting and polish- 
ing glass, and that these latter machines are fully as 
complete and well-arranged as such tools require to 
be. It is the principal and characteristic operation 
of glass-making, i.e, the blowing out of a cylindrical 
or speroidal article from a bulb of liquid glass gathered 
at the end of a tube or hollow lathe spindle—to give 
the proper mechanical term—to a cylinder, which is 
kept revolving round its axis, for the purpose of giving 
acircular shape to the piece of glass attached to it, 
which at this moment is carried out in the same primi- 
tive manner in which it may have been practised in 
the time of the Crusades or of the Roman Empire. 
We have selected one of the most advanced and largest 
glass-works in Scotland as an illustration for our re- 
marks, viz., the works of Messrs. James Couper and 
Sons, of Glasgow—the works in which Mr. Richard- 
son, the invention of the Richardson process, is a 
managing partner. The glass made is principally flint 
glass, that is, a mixture of silicates, in which silicate 
of lead predominates. The raw materials for making 
this glass are siliceous sand, red lead, and pearl-ash 
(a mixture of alkalis); they are mixed in the propor- 
tion of three parts of sand, two parts of red lead, and 
one of pearl-ash. ‘The silica, combining with the 
bases at a high temperature, forms silicates of 
lead and alkali, which in their mixture give the 
flint-glass. ‘Lhe operation is performed in fire-clay 
pots, made at the works from Stourbridge clay. 
The operation of blowing, for the production of a 
spheroid of glass, is too well known to require a 
description ; but the processes immediately following 
deserve a closer investigation from a mechanical 
point of view. ‘The production of a cylindrical article, 
or of a more or less curvilinear object of glass, such 
as a vase or lamp-glass, is by its nature an operation 
of lathe-turning. In practice, the glass-blowers take 
every possible pains to improvise a lathe without 
virtually having recourse to a machine of that kind. 
The pipe to the end of which the spheroid of glass 
adheres is placed in a horizontal position upon two 
straight and parallel supports, and rolled forward and 
backward upon them, so as to get the glass spheroid 
to revolve round its own axis. The tools which are 
used for widening out certain parts, or for curving or 
cutting others, are therefore in the precise position of 
lathe tools, only they must be traversed by hand to 
keep pace with the forward and backward rolling 
of the spindle—a very primitive process, and one re- 
quiring great manual dexterity on the part of the 
workman. Another important process is drawing out 
cylindrical or tubular pieces into lengths. A glass 
water-gauge tube, for instance, is drawn out from a 
large spheroid originally blown, this spheroid being 
kept revolving throughout the whole operation of 
drawing until a tube, say 10 ft. or 12 ft. in length is 
obtained, of properly cylindrical form and equal thick- 
ness all through. All this is work evidently destined 
to be performed by machinery, and the protestations of 
“practical” glass-makers and of their workmen, who 
pretend that no machine could possibly be employed 
for setting a glass bulb spinning round its axis, are of 
no value. The fact that the spindle must be frequently 
shifted for reheating the glass will only necessitate 
suitable provisions for so doing, but it does not in 
reality interfere with the question at issue. It is 
also perfectly probable that we can construct more 
powerful, more reliable, and more suitable blowing- 
machines than human lungs for producing a steady, 
uniform, and continuous blast, and that mechanical 
blast would raise the power of production and the 
speed of working in glass-making, the same as the 
substitution of mechanical labour for the exertion of 
muscular efforts has done, and is constantly doing, in 
other branches. 

The operations of cutting and engraving are already 
done by machinery ; but the glass-cutters guide their 





articles by hand, and must rely on their eye and judg- 
ment for producing the designs and patterns upon the 
glass. In this respect more suitable machinery could 
be derived for some kinds of work by the employment 
of those principles which have made the watchmakers’ 
ornamental lathe and engraving-machine an innovation 
of great practical success, and an object of admiration 
to every one who watches its performances. Messrs. 
Couper and Sons employ upwards of one hundred 
stones or machines for cutting glass. There is about 
an equal number of other machines employed in other 
accessory processes, such as grinding, polishing, &c. 
A set of very beautiful tools, worked by very skilful 
operators, is employed for engraving. The cutting 
tools for this operation are, strictly speaking, the 
points of little emery crystals dropped with the oil 
upon the edge of a small revolving disc of steel or 
copper ; but the latter is, of course, practically looked 
upon as the cutter, since it imparts its form to the cut 
made by it. Each cut or line made by the engraving 
process is hollowed out or round, on account of the 
form of the cutter employed; and this assists, to a 
certain extent, in bringing out the peculiar shades in 
engravings on glass. A very interesting process of a 
purely chemical rfature is etching by means of hydro- 
fluoric acid. ‘Ihis process is carried out largely at 
Messrs. Couper’s works. The hydrofluoric acid is 
transported, and manipulated with, in vessels of gutta- 
percha, since it attacks all glass or earthenware sub- 
stances and most of the metals. The glass is painted 
with wax over all the parts which are required to be 
bright or raised, and the rest of the surface is covered 
with the acid. This dissolves the glass, and after a 
few minute the articles are removed from the bath and 
washed, The portion, attacked by the acid havea dull, 
rough, and opaque surface, while the parts protected 
by the wax remain bright, transparent, and appear 
slightly raised, as compared with the attacked por- 
tions. The City Glass Works employ a small but 
complete engineers’ shop for cutting moulds and pat- 
terns for pressing glass, the presses being hand-worked 
and of a moderate size. There are also very numerous 
kinds of coloured glasses and opticians’ lenses amongst 
their products. 








ABYSSINIA. 


To facilitate the landing of troops and stores for the 
Abyssinian expedition, it has been determined to con- 
struct piers at North Massowah and Annesley Bay, 
running some distance into the sea. ‘These may here- 
after prove useful for other purposes, having no con- 
nexion with the present expedition, and the works 
commenced for hostile purposes may, at some future 
time, contribute to the peaceful prosperity and wealth 
of this almost ¢erra incognita. The pier at Massowah 
will be built on piles of teak wood, iron-shod and iron- 
capped. These piles have been prepared at Messrs. 
Nicol and Company’s works, at Tank Bunder, Bom- 
bay, and, together, with the rest of the timber required 
for the pier, was, according to last advices, expected 
to be shipped for its destination about the end of last 
October. Annesley Bay seems, from recent accounts, 
to be'well adapted for a harbour. Sheltered on the 
west by the Geedan hills, which throw out long spurs 
towards the water, it is also largely protected by the 
lower hills on the south and east. There is great 
depth of water, studded with an archipelago of rock- 
bound islands. A line of rail and a stone pier are 
building fast ; heaps of stones were, on the dates last 
received, lying about everywhere, some of them 
damaged by the rough handling of careless natives; 
and the water-tanks had been landed ready for use. 
Sheds were in course of building to shelter some of 
the stores from the coming rains. Want of water 
and bad water were the chief drawbacks, and for 
many miles round nothing could be got but a 
brackish dusty-white |apology for the pure liquid, 
whilst that was selling at two annas a pint. Without 
the distilled water, there would have been great 
distress. 

Large wooden bungalows, to be used as rest-houses 
by the troops, are, it seems, to be built at Massowah, 
and at stations sixty miles apart along the line of 
march, and, as they will each be large enough to ac- 
commodate one thousand men, they will undoubtedly 
be of great service. These bungalows, or sheds, were 
prepared at Messrs. Nicol and Company’s saw-mills, 
and were shipped from Bombay early in October. 

After all, Annesley Bay has been selected as the land- 
ing-place for the Abyssinian expedition, and not Musso- 
wah, as was at first thought would have proved the best 
locality ; so the woodenpier intended for the latter place 
may be fpunduseful for employment elsewhere. The pre- 


cise spot for disembarkation having been chosen, the first 
care was to construct a landing-jetty, and a number of 
buggalows were employed in bringing stone from the 
opposite shore for that purpose, there being none in 
the immediate neighbourhood. A camp has been 
established about a mile from the shore at Zoula, to 
which, it is reported, there will be a tramway con- 
structed. No store-sheds can be put up on the sea- 
board, as the ground is on a dead level, and would be 
untenable at high springs; so all stores must be car- 
ried at once to the camp, which is pitched on what 
was, last harvest, a huge jowaree-field. The soil near 
the shore consists of a sandy loam; but it becomes 
stony as the lower hills, from which the Waa emerges, 
are approached. Water is obtained close at hand, 
from wells in the bed of a river. The water from this 
source is very muddy, but sweet and drinkable after 
being allowed to settle. It is compared to the Indus 
water. The wells appear to have been filled from the 
rainflow. The name of this locality is Mulkutta. It 
is from thence that the people of Adulis get water ; 
and there are some hematite of cattle on the coast, 
which are all watered there. Cattle is abundant, 
as also is game of all kinds, and it is reported 
that Colonel Mereweather shot an elephant within 
forty yards of the sea-shore. About sixteen 
miles inland an abundant supply of water has 
been discovered in the Waa river; a road has now 
been lined out to this locality, and a camp of the 
pioneer force has been established there. The coun- 
try on the coast is compared to Sind along the 
Belooch frontier. There is much dry forage, which the 
people of Zoula declare to be luxuriant in the rains. 
The belt of malarious lowland between Zoula and 
Halai, the first Abyssinian town in the hills, is, in 
extent, only half that between Arkeko, opposite Mus- 
sowah, and the hills. This is also the caravan route 
of the country, and by its adoption General Napier 
will retain, almost to the last, a discretionary power 
as to the ultimate destination of the force. The two 
drawbacks to it, however, are that its shortness in- 
volves steepness of ascent, and there are no —— 
till Dixan is reached on the sixth day’s march. The 
use of gold and silver coinage is; it appears, confined 
to the wealthier inhabitants of the country; and the 
system of barter, which dates further back than the 

ays when men of old “ came into Egypt to buy corn,” 
is in vogue here. Big stones and little stones are 
the unique scale of weights and measures. 

After all the expenditure that has been incurred in 
preparations for the expedition, the probable necessity 
for balloons appears to have been overlooked. In 
Abyssinia, balloons would be invaluable for the pur- 
poses of obtaining a general idea of the features of the 
country in the direction of the enemy, for discovering 
the enemy’s position, or for looking into his camp. 








WATER-TUBE FIRE GRATES. 
To ruz Epiror or ENGINEERING. 

Srr,—In your number of the 29th ult., page 618, I observe 
an illustration of a water-tube grate, designed by Mr. N. 
Mogensen, of Glasgow, and which is identicaljwith one I 
designed for Messrs. Dodds and Son, Rotherham, and set to 
wa a the Attercliff Steam Mill, Sheffield, about the year 
1854, where it worked perfectly satisfactorily for some time. 
As my only object is to establish priority in what I consider a 
valuable design, I shall be glad to send you, or Mr. Mo- 

ensen, tracings of the boiler, &c., to which it was applied. 
‘he circulation of the water was exceedingly rapid, so much 
80 1 - after eae — pee cotton — which 
had been left in the boiler, was found very tightly plugging 
up one of the tubes, which was speedily rt burnt out, 

but was discovered in time to prevent any serious results. 
believe that water-tube grates are yet in their infancy, 
and may be used with very great advantage, particularly in 
marine boilers, causing a considerable saving in fuel, besides 
preventing deposit and scale in the neighbourhood of the 
circulating-pipe connexions, where there is great difficulty 
of access, and where it is very essential the plates should be 
free from scale, on account of the intense heat to which they 

are there subjected. 

A. STANSFIELD Raxz, 

Consulting Engineer and Naval Architect. 
Bank-buildings, Newcastle-on-Tyne, Dec. 6, 1867. 








STEEL UNDER THE Microscore.—The little pocket micro- 
scopes for examining the crystalline structure of iron and steel 
recently mentioned in our pages are multiplying in this 
country with an astonishing rapidity. The neatest types of 
these lenses which have come under our notice are some very 
powerful achromatic combinations, inclosed in a 1 elec- 
tro-plated cylindrical cap, designed and made by Mr. J. White, 
the well-known optician of Glasgow. Another very neat, 
although not achromatic, lens is sold by Messrs. Smith and 
Beck, of London. The price of such lenses of suitable size 
and power is from 14s. to 28s. ; and their services, after a very 
short practice, are so important that no iron or steel masters, 
once accustomed to their use, likes to miss his pocket-micro+ 





scope for an instant. 
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THE LANGLOAN IRONWORKS. 
We, a few weeks ago, described the Gartsherrie 


Tronworks as one of the most celebrated examples | p 


of iron-smelting works in Scotland, so far as the pro- 
duction of foundry pigs is concerned ; and we have 
now selected the Langloan Ironworks, belonging to 
Mr. Robert Addie, for description, as a fair speci- 
men of a well-managed set of blast-furnaces for the pro- 
duction of forge pig iron in the same district. The 
Langloan Ironworks consist of eight blast furnaces, 
of which five are at present in blast. The fur- 
naces are all equal in size and proportions, and are 
placed in one row, advantage having been taken of a 
natural difference in levels of the ground for saving 
— in hoisting the raw materials to the bridges. 

he furnaces are 45 ft. high and 16 ft. in diameter at 
the boshes. The blast pressure is 3 1b., and the tem- 
perature about 800 degrees. The raw materials are 
of a greater variety than we have noticed in other 
Scotch ironworks. ‘They consist principally of 
different kinds of claybands obtained from the neigh- 
bouring mines, the well-known rich blackbands of the 
same locality, and some red hematite from Cumber- 
land. The fuel is a hard splint coal of a very superior 
character, drawn from mines belonging to Mr. Addie. 
The production of forge pigs requires a somewhat 
lower temperature in the furnace, and a smaller pro- 
portionate quantity of coal in the charges, than is the 
case with foundry iron. These two conditions have 
the effect of increasing that zone or space over the 
tuyeres in the furnace, which is filled with carbonic 
acid gas,the product of the complete combustion of 
carbon in front of the tuyeres. The carbonic acid 
gas, in its ascent, comes into contact with the iron 
reduced and carbonised in the zone above, and de- 
prives the latter of a part of its carbon. ‘The forge 
pigs made in Scotland are all grey, and contain more 
or less graphitic carbon according to. their “number” 
or denomination. The combined carbon does not vary 
in a similar proportion in the different numbers, al- 
though, as a rule, the percentage is smaller in the 
irons of a lighter colour. Blackband ores are, a3 a 
rule, too rich for being used by themselves for making 
forge iron, and the claybands are therefore called into 
requisition as admixtures. The claybands are also less 
contaminated with phosphorus, and their admixture 
therefore considerably improves the quality of the iron 
as a raw material for the puddling process. The com- 
position of the claybands, however, again calls for the 
addition of a third quality of ore, since their contents 
of aluminia must be neutralised in forming a slag by 
an equivalent proportion of silica, which does not 
exist in the blackband. ‘The Cumberland hematite is 
therefore added to the charge: it carries a sufficient 
quantity of silica, and is at the same time so rich in 
iron as not to interfere with the heat of the furnace 
by an overdose, of slags. The claybands and black- 
bands are used in the calcined state, the former very 
often serving for the supply of fuel to both ores, a 
mixture of very bituminous blackband and of clayband 
being thrown together into a calcining heap, and 
ignited without any addition of other fuels. The 
hematite ore requires no calcination. Attempts have 
been repeatedly made at the Langloan Works, and in 
other ironworks in Scotland, to make forge pigs without 
any addition of blackbands, as such pigs would be of 
a superior quality omar with the present make, 
and probably even suitable for the Bessemer process. 
All these attempts, however, have failed as yet with raw 
coal as the fuel in the Scotch furnaces. The reason for 
this is the reduction of temperature. Each pound of 
slag formed in the furnace takes about one and a half 
times the amount of heat which one pound of iron re- 
quires by itself. In smelting rich blackbands there is 
scarcely one pound of slag produced ” pound of iron 
made, while a mixture of claybands and hematites 
would make about twice that quantity of slag if 
smelted without addition of blackband ore. The de- 
mand for heat is therefore nearly three times as great 
in the one case as in the other. With coke as fuel 
this would cause no difficulty, since « sufficient supply 
of that fuel is all that is needed; raw coal, on the 
contrary, is itself a cooling agent in the upper part of 
the furnace, and does not me available for burning 
until it is completely coked. This coking process 
must be carried on at the expense of heat taken from 
the lower portions of the furnace, and it therefore 
follows that an over supply of coal will bring the 
temperature of the furnace down instead of raising 
it. The limits prescribed by the nature of the 
materials used in the present practice of iron-smelting 


in Scotland are therefore very narrow, and do not 
afford much scope for alterations. This, we have no 
doubt, is the principal reason for the fact that Scotch 





blast-furnace practice has remained stationary for a 
very long time past, while iron-smelting in all other 
localities has been constantly progressing at a rapid 
ace. 
The charges of ore and fuel are hoisted to the bridge 
of the furnaces at Langloan Ironworks by means of a 
water-tub counterbalance similar to those we described 
in our article on the Gartsherrie Works. The slags 
are of a neutral character, and they are used for road 
metalling in the neighbourhood of the works. The 
blowing-engines are of the make of Messrs. James 
Aitken and Co., of Glasgow, and are of a very superior 
finish and design. They have two vertical steam- 
cylinders, 50in. diameter and 11 ft. stroke each, at 
the end of a cast-iron beam, the — end being 
occupied by the corresponding blowing-cylinders, 
100in. in diameter and ft. stroke. The steam is 
supplied at a pressure of about 26 lb., by seven boilers 
of the Cornish type, each 5 ft. diameter and 30 ft. 
long. The boilers are fired with coal-slack, as are also 
the hot-blast stoves, which are of the usual pistol-pipe 
form. The make of iron averages 15 tons, and occa- 
sionally reaches 20 tons of pigs per furnace in twelve 
hours. Although forge iron is the principal article 
roduced, there is alwaysa certain proportion of foundry 
iron included in the total annual production of these 
works. The principal markets for the Langloan pig 
iron are Germany and the United States, where this 
brand commands a premium over the average market 
price of Scotch iron. 








SULPHUR IN PIG IRON. 


Ir has been maintained by several authorities that 
some of the sulphides and phosphides of iron remain 
liquid at a lower temperature than the great bulk of 
the iron itself, and that they are therefore likely to be 
collected near the centre of pigs or castings of con- 
siderable thickness. Mr. James Addie, of the Lang- 
loan Ironworks, has recently made some tests on that 
point which seem to confirm this theory. In breaking 
pigs of a certain class at his ironworks, a speck of 
peculiar appearance was ef ap found in the centre 
of the fresh fracture caused by a different arrangement 
of the crystalline structure, but different from those 
specks which are occasionally seen in the centre of 
thick castings, and which are due to the shrinkage of 
the solidified material after its having set at the sur- 
face, and thereby fixed its outlines and size. Mr. 
Addie collected the contents of those central portions 
of the pigs by drilling the material out at those spots ; 
and he obtained an analysis of this material, which, 
compared with the rest of the pigs from which it was 
drilled out, showed a large preponderance of sulphur 
in its combination. The sulphur specks do not run 
through the entire length of each pig, particularly not 
in the better qualities of iron, but they exist only in 


the central portion for a length of 2 or 3in. Atten- 
tion should be directed to this interesting point, and 
researches made with pigs and castings of different 


kinds of iron, in order to confirm this observation in a 
more general way, or if otherwise to find the condi- 
tions which are favourable or necessary for such a 
separation. We do not of course expect to free iron 
from its contents of sulphur by drilling out the central 

rtion of each pig by itself; but to obtain certain 
information that sulphides will collect near the centre 
of a casting, and remain liquid there longer than the 
rest of the iron which contains a smaller proportion 
of sulphur, would in itself form an important step 
towards indicating some means of purifying iron from 
its most dangerous impurities. 








Tur Fives-Litts Company.—This important French 
mechanical enterprise (late Parent, Schaken and Co.) has 
executed during the past year the bridge of the Place de 
l'Europe at Paris, and a great part of the ironwork at the 
Exhibition Building of 1867. e company is sharing with 
the house of Cail, a contract for the execution and equip- 
ment of the Russian Railway from Kiew to Balta, with 
branches. It is expected that this contract will result satis- 
factorily, but this will not be fully known until 1869. The 
profit of the year ending June 30, 1867, is stated at 64,425/., 
which after, making statutory and special reserves, ad- 
mitted of a dividend at the rate of 16 per cent. per annum. 
This dividend is, however, to be paid in obligations, in order 
that the floating ~~ of the company may be kept at as 
high a total as possible. 

Tue Mexican Rartway Company.—A telegram, dated 
Havanna, the 7th of December, was received in London 
last Tuesday by the Mexican Railway Company, with re- 
ference to the negotiations carried on between the Mexican 
Government and the company touching the terms of the new 
convention. It states, under date the 28th of November, 
from Mexico, that “the grant was signed yesterday (i.e., 27th 
of November) on very favourable terms.” The original con- 
cession on which the company was based was granted by 
Juarez, as president, on the 5th of April, 1861. 


STEAM NAVIGATION IN 1803. 


WE reprint the following humorous lines, more from their his- 
torical interest than from any literary merit which they may 
possess. 

Tne Stream Barce, or Nauticat Novecry. 

(Written by Witt1am Mute, saddler in Kirkintilloch, March, 
1803, on seeing the new invented-steamboat pass through the 
great canal, dragging two vessels behind it, fully loaded. 


WneEn first by labour Forth and Clyde 

Were taught o’er Scotia’s hills to ride 

In a Canal, deep, lang, and wide, 
Naebody thocht 

That wonders without win’ or tide 
Would e’er be wrocht. 


To gar them true that boats would sail 

Thro’ fields o’ Corn or beds o’ Kail, 

An’ turn o’er Glens their rudder’s tail, 
Like weathercocks, 

Was doctrine that wou’d needed bail 
Wi’ common folks. 


They ca’d it nonsense, till at last 
They saw boats travel east and wast, 
Wi sails an’ streamers at their mast, 
Syne, without jeering, 
They were convinced the blustering blast 
as worth the hearing. 


For mony a year, wi’ little clatter, 

An’ naething suid about the matter, 

The horses haul’d them through the water 
Frae Forth to Clyde, 

Or the reverse, wi’ weary splatter 
And sweaty. hide. 


Then we believed, poor silly bodies, 
Wha naething ken o’ learned studies, 
That horses’ hoofs and hempen woodies 
Be’t still to draw them, 
An’ cursin’ callins, clad in duddies, 
To swear and ca’ them. 


But little think we what's in noddles 
Whar science sits an’ grapes an’ gudles, 
Syne darklins forth frae drumly puddles, 
Brings thing to view 
That the weak penetration fuddles, 
O’ me an’ you. 


For lately we hae seen a lighter, 

An’ in her doup a fanners flighter, 

May bid boat-haulers a’ gae dight her 
Black svoty vent. 

Then half a dozen horse she’s wighter 
By ten per cent. 


Wi’ something that the learned ca’ steam, 
That drives at heughs the walkin’ beam 
O’ huge engines to draw coal seam 
Or carry hutches, 
She in her breast swells sic a feum, 
As has few matches. a 


By it she through the water plashes, 

An’ out the stream behint ber dashes, 

At sic a rate baith frogs and fishes 
Are forced to scud, 

Like ducks and drakes amang the rashes, 
To shun the mud. 


When first I saw her in a tether 
Draw twa sloops after ane anither, 
Regardless o’ the win’ an’ weather 
Athwart her bearin’, 
I thought frae h—Il she had come hithe 
A-privateering. 
An’ that the pair she had in tow 
Were 4 ge struck me, sae I vow; 
I cried, when fixed to their prow 
I saw her cable— 
“In Satan’s furnace now they'll low, 
Amang the rabble.” 


It was sae odd to see her pulling, 

An’ win’ an’ weather baith unwilling, 

Yet d—1 ma care, she onward sculling, 
Defied them baith, 

As constant as a mill that’s fullin’ 
Gude English claith. 


Can e’er, thought J, a flame o’ reek, 
Or boiling water’s cauidron smeek, 
Tho’ it war keepit for a week, 
Perform sic wonders, 
As quite surprises maist the folks 
O’ gazing hunders ? 


But facts we canna well dispute them, 
Altho’ we little ken about them, 
When prejudice inclines to doubt them, 
Wi’ a’ her might, 
* Plain demonstration deep can root them, 
An’ set us right. 


Or lang gae now, wi’ whirligigs, 
An’ steam engines will plough our rigs, 
An’ gang about on easy legs, 

Wi’ nought to pain us, 
Bu‘ it in tethers, neediess nags, 

That used to hain us. 
Braw news indeed for man and beast, 
They’il then hae nought to do but rest, 
An’ on their former feast, 

Wi cheerfu’ hearts, 
When thus they see warm steam insist 

To play their parts. 
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PROFESSIONAL JUDGMENT. 


No other knowledge possessed by the engineer is so 
important as knowing what and when to believe. The 
practice of our profession is eminently progressive, and 
we are every day asked to act upon the result of some 
apparently successful experiment, as if it were a long- 
established fact. In some cases we can do so, but 
these are generally those of purely mechanical combi- 
nations. Thus a loom, of a new kind, which will work 
smoothly and well for even five minutes, may, if well 
made, be expected to work just as well for, perhaps, 
twenty years, or until it is worn out. Even here, how- 
ever, there are other points than mere workability to 
be considered; for the loom may consume too much 
power, or require too much attendance. Then, too, 
’ the “if” thus interposed—the condition that the loom 
be well made—requires, generally, continued expe- 
rience of its working before a decision can be given, 
although a thorough mechanic, long accustomed to 
looms, might pronounce beforehand whether the loom 
would go on working well or not, and merely from 
a close examination of its structure, proportions, and 
the finish of its wearing parts. It is not many years 
since a large pair of pumping-engines, made by a 
firm which, so far as reputability can go, should be 
one of the first among English engineers, was erected 
at Stoke Newington (we are not speaking of Simpson’s 
excellent engines there), and had, after a few months, 
to be stopped and half reconstructed because of the 
total unfitness of their pump-valves, plummer-blocks, 
and holding-down bolts for their work. It is so with 
a great deal of machinery, and we might, if we chose, 
instance other examples, both by the same and other 
makers, showing that, like a babe of unsound constitu- 
tion, a great deal of mechanism, which may appear 
to perfectly exercise its organic functions for a time, 
nevertheless contains the seeds of early decay. When we 
go from mechanism to works which only time can test, 
the judgment of the engineer must be exercised in a far 
higher degreeand with far greater responsibility. Robert 
Stephenson, after some months of experimenting with 
plate-iron tubular bridge models, made up his mind to 
construct the most important railway bridge of all 
down to that time in a material which nearly all other 
engineers believed would crumple up like leather, and 
which many were sure would soon be eaten up with 
rust, like a neglected fender-bottom if often wetted, 
ora tin pail after longuse. We have now many miles 
of these and other wrought-iron bridges, and if any 
one were now to announce that we as yet possessed no 
certain knowledge of such structures, and that they 
might break down any day from molecular deterioration, 
or from some other equally mysterious cause, it might 
appear difficult to gainsay him, until we reflected that 
any deterioration in such structures would probably 
be gradual, that it would thus be attended with a 
pe ao sinking of the girders at the middle, and that, 
therefore, it would be discoverable in time. It is 
exactly in such cases that the engineer is called upon 
to exercise the very highest qualities of professional 
judgment, and that often upon points whereon less 
acute minds would conclude that there could be no 
room for difference of opinion. It is but a few years 
ago that concrete, as a material for foundations, 
was considered a new material by Euglish engineers, 
very few of whom then knew that the Romans used 
concrete extensively, and that some of their works in 
this material have stood like marble for centuries. 
Who, not knowing this, could be sure of the perma- 
nence of concrete? It might, after a time, dissolve 
into gravel and sand, and many engineers, knowing 
little or nothing of chemistry or of the bearing of 
chemical evidence and chemical analogy, will not even 
yet listen to what so many experienced men are ready 
to tell them of the new concrete stone. “ Show me 
an abbey built of it, ¢emp. Edward L., and I will use 
it,” they andcertain architects wouldappear tobe saying, 
and so we, suppose, Mr. Ransome, in order to convince 
their descendants, must endow an abbey, or some other 
edifice of the sort, and build it in his own stone. 
Then we have found, too, that certain building-stones, 
like that of which the Houses of Parliament were 
erected, decay rapidly in our modern towns, although 
presenting a fair exterior in their native quarry, and 
while, indeed, stone from’ the same beds, but quarried 
centuries ago, shows little traces of time in old churches 
and monasteries standing in the sweet air of our far- 
inland valleys. 

As for foundations, too, it took time before engineers 
would believe in cylinders sunk by any process what- 
ever, although brick walls had been thus employed in 
India for ages. Even when the one crucial test of a 
sunk cylinder, or screw pile, or Brunlees’s disc pile, 





was applied—that of loading it with so many hundred 
tons, and noting the rate, if any, of sinking—there 
were many to say that the cylinder or pile might yet 
be undermined, even if it stood on its trial like one 
resting upon primeval rock. We now know, how- 
ever, that both cylinders and piles may be put down in 
quicksand, and yet stand as if resting on firm ground. 
Mr. Brunlees has not only carried long railway bridges 
over the sands of Morecombe Bay, but has spanned 
the shifting sands of the Solway Firth with a bridge a 
mile long, and is prepared to carry a ship railway upon 
piles, of the same Find, across the sands of the Isthmus 
of Suez. 

It was the same with broken stone breakwaters. 
There were engineers who believed that all broken 
stone in a sea-way would be washed down as if it were 
so much shingle, and, indeed, there was so much in 
this belief that it is now found that nothing less than 
from 20 to 25 ton blocks of concrete can withstand 
the fury of the waves, and we now learn that Mr. 
Stoney, of the Ballast Board, Dublin, is contemplating 
the use of concrete blocks of 300 tons. 

Once, we even believed in compound girders, i.c., 
cast-iron beams bolted three together, end to end, and 
strapped up by wrought-iron tension-rods—the sort of 
girder that failed so disastrously over the Dee, at 
Chester, and which is yet in use on the Blackwall 
Railway and on one or two lines in Yorkshire. We 
learn by such failures what to avoid, but it does not 
follow that we are to avoid everything new, nor yet 
that we are to devote a whole lifetime in gaining an 
understanding of each new thing first exhibited to us 
in childhood or early manhood. ‘The eugineer who 
first employed cast-iron and afterwards wrought-iron 
piles in sea-water was, like the man who first swallowed 
the oyster, a very brave fellow indeed. ‘The whole 
profession would have told him that it was unprece- 
dented and irregular; perhaps that the action of sea- 
water on iron would turn the latter into plumbago in 
a week, and the instance of the guns of the Mary 
Rose—guns which laid ever so many hundreds of 
years at the bottom of the sea—is often cited to show 
how iron exposed to salt water may become as rotten 
as punk, and actually take fire when brought to the 
air! 

And so n mechanical engineering ; but we shall not 
here attempt to enumerate the hundred plans which 
have worked, despite professional and very profound 
predictions that hey would zo¢. There are, however, 
many points still unsettled. It is not yet quite 
certain that surface-condensation is an unmixed good. 
It saves coal for a time, but often knocks up the 
boilers before one-half their natural lives are over. 
And why is it, by the way, that all marine boilers, if 
pretty constantly worked, succumb in from five to 
seven years? And as to superheating, what a burn- 
ing out of superbeaters it is costing us! It would 
need some nice experiments, nicer than have perhaps 
yet been made, to determine exactly ghe loss or gain. 
As for high-pressure steam at sea, we have, all of us, 
so wished it might, could, or would do, that we have 
perhaps shown undue sympathy for it; but there is 
the naked fact before us that high steam has not yet 
answered the expectations so long ago, and so often 
since, formed respecting it. We have had high-pres- 
sure steam-boilers which promised well for a time, but 
which have signally failed at last. Even Harrison’s 
cast-iron boiler, from its great strength, safety, and 
capability of being easily renewed in any part, ap- 
peared likely to attain a wide adoption, but it was 
found impossible at last to keep its joints uniformly 
tight. More lately we have had much speculation 
and somewhat encouraging experimeuts upon the 
water-jet propeller, but it has not yet shown any ad- 
vantage over the screw. It might be said that it 
would be now premature to pronounce upon its 
future ; but it is never premature to apply fixed princi- 
ples to any question of engineering design, and here it 
appears that the water-jet is placed at a disadvantage 
in respect of the weight and friction of the water in 
the large passages which are requisite, and because, 
also, of the loss of efficiency in any centrifugal or 
other machinery employed to put the water, forming 
the jet, into motion. It might be said, too, that it is 
now premature to pronounce upon the Mont Cenis 
ee er ae we believe there are engineers who 
have 2 y prematurely pronounced in its favour, 
The disadvantages, however, under which such a rail- 
way must work are very clear, and until we know that 
complication is preferable to simplicity, we shall, aided 
by what has lately come to our Sockets respecting 
the attempt to open this line, be prepared to hear of 
the complete abandonment of the system of the 
centre rail, and the adoption of a more rational mode 





of obtaining additional adhesion, viz., from the load 
itself ; in other words, from the weight of the passen- 
gers and — carried, 

To such lengths may doubt and indecision be carried 
that, last year, an engineering newspaper, still pro- 
fessing to hold a place in the profession, proclaimed 
the insecurity or untrustworthiness of all iron bridges, 
and this from an untrue report ‘that a gross load of 
somewhere between 40 and 50 tons had been denied a 

over Westminster-bridge. No denial of the 
Find had ever been made, and the — be gr now, 
as it has always been since it was finished, for the 
passage of even greater loads. Still there are those 
professing to be engineers who are not yet sure whether 
iron bridges are safe, and who think we may have, 
after all,to go back to stone! The same journalist 
started the story that a fine arched steel bridge in 
Paris had already failed visibly, whereas the bridge, 
which has not been strengthened in any way, is still 
open for public traffic, and is known to be as strong 
now as it was when just completed. 

The knowledge of the engineer is based not only 
upon natural perception, study, and observation, but, 
to a great extent, upon his capacity for recognising 
physical analogies. When told, for example, as a 
small section of our profession were lately told, that 
steel rails—which had worn out twenty-two times 
their number of iron rails, and which were yet tough 
and hard, breaking only under great strain—had be- 
come completely altered in constitution, because of 
* molecular deterioration,’ any competent engineer 
would perceive that if rails were thus altered in grain 
or fibre, so must be the steel tyres which run upon 
them, which bear identical pressure and blows, and 
every part of which comes down to the rails from forty 
to sixty millions of times during the average life of an 
engine tyre. The competent engineer would equally 
know that steel tyres remain tough to the last, and, 
when worn out, will bear drawing into fine wire. 

Although not to be counted among moral offences, 
unreasoning unbelief is unprofessional, and in every 
way unworthy of the engineer. If he does not move 
somewhat in advance of the times, he should at least 
move with them; and nothing is more contemptible 
than the pursed-lipped, head-shaking, professional old 
woman, calling herself an engineer, but who is ever 
incapable of making up her own mind, except to mount 
that safe old stalking-horse, precedent. Such as 
these, however, are happily but few in number now-a- 
days. 


RUSSIAN ROADS IN CENTRAL ASIA. 

‘Tux present Viceroy of India began his rule on the 
12th of January, 1864, and, should nothing occur to 
disturb the ordinary course of events, we may expect 
a continuance of that “masterly inactivity” policy 
which has so prominently marked Sir John Law- 
rence’s rule, until the 12th of January, 1869. The 
five years embraced by those two periods will for ever 
mark an epoch in India’s history, during which pro- 
gress was at a comparative standstill. The only really 
great work of advance hitherto has been the establish- 
ment of an irrigation department ; and the necessities 
of the empire, proved to demonstration by wide-spread 
famines and the remonstrances of the people of this 
country, rendered the further delay of such a measure 
practically impossible. It would appear, however, as 
if the great arteries of commerce, by which alone a 
country is made rich, were to be retarded and starved. 
Political interests are equally allowed to flag, and we 
are, consequently, yet uninformed of the probable in- 
tentions of the Russians in Central Asia, their objects 
in being there, and their ultimate intentions aud de- 
signs. One mail brings us an assurance that the pro- 
gress of Russia is rapidly advancing her armies towards 
the boundaries of our Indian empire, and speculation 
is rife as to whither she is directing her steps. Shortly 
afterwards, we learn from the Indian papers that China 
is the goal towards which our sowellll tai hbour is 
directing his attention. But, in the mean while, all is 
still in India—still, still as the grave; and the vice- 
regent of that vast empire makes no sign, «and heeds 
not the advance which may sooner or later bring to 
our borders a powerful adversary, flushed with the 
success of easy victories over our neighbours, and 
aiming at no less than the expulsion of the British 
sway from India altogether. 

But, be this as it may, would it be too great a sa- 
crifice on the part of the Indian Government to encour- 
age an increase in the extent of her railway communi- 
cations, which would not only tend to strengthen our 
position there, but must also cause a development of 
trade, and help to utilise profitably some of that wealth 
which at present lies unemployed at home? But 
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whilst we are thus negligently relying upon our esta- 
blished position in India, our active neighbours are 
strengthening and consolidating their position by the 
very means of all others calculated to aid their future 
movements, and at the same time strengthen their 
position, and to aid the growth of their popularity 
amongst their vanquished foes. From the Bombay 
Gazette we learn that the construction of roads in 
Central Asia is one of the great undertakings which 
at present engage the attention of the Russians. 
Three roads, radiating from the head-quarters of the 
Russians, will be carried south-eastward, southward, 
and south-westward to Kashmere, Cabul, and Herat, 
thus establishing a communication between the Amoo 
and Syr rivers and Affghanistan, on the one hand, and 
India on the other. Should the Russians carry out these 
important works, a gréat benefit will no doubt thereby 
be conferred upon commerce ; but, at the same time, 
the facilities which that Power will thus provide for 
the march of an army into Afghanistan, or even into 
North-Western India, will be vastly increased ; and 
hence it becomes a question of no small importance, 
in what light we should view these advances. One 
thing, however, is evident from these undertakings— 
that the Russians are resolved to establish close 
communication with Afghanistan, and, in all likelihood, 
by the two roads to that region the army of Russians 
destined hereafter to conquer and occupy definitely 
the Afghan country will march down upon its two 
most important cities, Cabul and Herat. Whether 
the third road to Kashmeer will give passage to an 
invading Russian army into India is a question 
which more immediately concerns ourselves. That 
such is one of the objects of the Russians may safely 
be concluded, at the same time that tlie success of 
such an attempt fortunately rests not wholly with 
them. By all means let the Russians construct their 
roads, even down to our frontiers; happen what may 
hereafter, they will be a gain for commerce and 
general civilisation; and it 1s satisfactory to think 
that the same road which brings down the Russians 
to us may carry our Sepoys into the heart of the 
Russian settlements in Central Asia, should we find 
it to our interest to look up our Russian friends in 
that quarter of the world. In the mean time, however, 
it behoves us to be prepared for possible eventualities, 
and, by the construction of either first-class roads or 
railways to our north-western frontiers, to be prepared 
to push forward our armies for the defence of our 
possessions so soon as the first reliable note of alarm 
shall have been sounded. 





THE NEW SOUTH WALES RAILWAYS. 
To Tue Eprror or ENGINEERING. 

Srr,—In your notice (November 22, No. a of the long 
eight-wheel carriages for the New South Wales railways, 
e say that “ one of those carriages has been fitted with Mr. 

- Bridges Adams's radial axle-boxes,” apparently unaware 
that the whole of the carriages are on my radial system, the 
value of which was recognised by Mr. Fowler. The first 
long eight-wheel carriages on the Metropolitan were con- 
structed with a short four-wheel under-frame at each end, 
the end wheels being 6 ft.9in. apart, and the extreme wheel base 
28 ft., four side-springs being fixed to the axle-boxes of each 
frame, and the upper frames suspended from them by 
shackles with centres 5 in. in length, placed at an angle, per- 
mitting forward, backward, and lateral movement of the 
axles, as well as a compound diagonal movement, to the 
small extent allowed by the length of the shackles and the 
axle-guards, 

I was quite certain that the action could not be favourable, 
from my own past experience of my bowsprings years back, 
which permitted a far greater movement, viz., 4} in. laterally 
to each side and 24 in. fore and aft. There were eight wheels ; 
extreme base 30ft., equally divided. For straight lines 
nothing could be more perfect than their action—steady, non- 
oscillating, and free from jarring ; Lut on curves the tendency 
was for the axles to recoil by the pressure of the wheel flanges 
against the outer rail, placing the axles in lines abnormal to 
the radii of the curves, and thereby induciag grinding, 
friction, and surplus resistance. The extreme length of these 
carriages was 40 ft. 

I believe you were yourself present at experiments of haul- 
age on the Metropolitan in the year 1864, and remarked the 

reat resistance. On reading a paper at the Society of Arts 
in Decembey, 1864, I had some conversation with Mr. Bur- 
nett, who Whs present, and I pointed out the material source 
of abnormal resistance on the recoiling of \the axles in the 
wrong direction, and the necessity of giving them guidance 
independently of the wheel-flanges. I did not urge the 
adoption of radial axle-boxes, because they would not permit 
the amount of lateral and radial movement re¢ he in so 
long a carriage; but in December, 1865, Mr. Burnett fur- 
nished me with a tracing of the frames, in order to apply to 
it the radial guide movement. This was effected by a qua- 
drant iron fixed to the under-frame, and keeping the two 
axles parallel together. This quadrant was pivotted to the 
upper frame, immediately above the inner axle, while the 
radius passed between two circular plates in front attached 
to the upper frame. The springs are fitted with swinging 


shackles, 18in. long, from which the frame was supported 
by deep seroll irons. Thus the wheels and axles were free 





to move in any required direction to a far greater extent than 
with the original short shackles, but wholly controlled and 
guided in their movement by the quadrant guides keeping 
them true to all curves. The advantages gained were the 
absence of flange-friction on the leading wheels, with true 
guidance of the flanges to the nuts of the inner wheels, pre- 
venting all side swing, and with perfect ease of movement 
without frictional slides, yielding freely on curves, and the 
pendulous action restoring the axles to a rectangular position 
on the straight line; and the mode of conversion from the 
unguided to the guided system was simple and cheap, while 
it would permit their long carriages to pass freely round 
curves of two chains radius. There was one slight mechani- 
cal objection common to all existing railway-carriages—the 
permanent parallelism of the two axles at each end; but with 
a base of 5 it. 9 in. this was of very little importance, as com- 
pared with the 12 ft. and 16 ft. bases now in common use, 
and which might be wholly obviated by the use of tyres sliding 
on the wheels. 

Mr. Burnett did not use this particular plan, but applied 
radial axle-boxes to the end wheels. This made true move- 
ment, but insufficient in amount for the length of base, 
leaving 16 ft. rigid base for the inner wheels. He then re- 
sorted to radial frames for the end wheels connected to the 
axle-boxes, using long swinging shackles to the external ends 
of the springs, which is another of my pam, pivoting a 
guide frame which does not take a load, but merely guides 
the wheels without interfering with the 7s action on 
swinging shackles. Mr. Burnett was, I believe, the first to 
adopt this plan, which is no doubt very effective. I think 
there is a difference in the Metropolitan carriages and those 
of the New South Wales, the latter having the wheel spans 
equally divided, the inner wheels on the latter being 14 ft. 
apart, the former 16 ft., which will make more difference in 
friction. . 

It is now some thirty years that I have been trying to per- 
suade railway authorities that the longer the carriages, the 
safer and steadier they would run, and that by the process of 
radiating the axles they would run on any curves, isioeeiend 
of length. There are certain disadvantages in great length 
as to commercial working, but it is now perfectly practicable 
to construct four-wheel carriages with long 16 tt. bases and 
radial axles to roll freely round curves of one chain radius, 
steady under all circumstances, and free from flange friction, 
every carriage being provided with a self-acting brake-block 
to each wheel, without noise or jarring, and coming into 
instant action on the breaking of a coupling causing the 
division of a train on an incline. It is obvious that wear, 
tear, and resistance consist in flange and tread friction, and 
that a very heavy percentage of saving would ensue by con- 
verting sliding movement into rolling movement. 

In providing for the movement of the swinging shackles, 
it is essential for durability that the bearing surfaces should 
be balls and sockets. The simple links of round rod, bearing 
only at a point, are not enough, as they cut in; the experi- 
ence of this in the old stage coaches led their owners to resort 
to hardened shackles of steel, and they were liable to breakage. 
The ball and socket is simpler, quite as cheap, and is, more- 
over, durable, allowing the use of lubricated washers for 
every movement. 

In long carriages, intended for exportation by sea, it is 
desirable to build them in two parts, to bolt together, for 
easy shipment. My former bowspring carriages were so con- 
structed, but I had not provided for radial guidance. The 
drawings of these carriages will be found in Mr. Clark’s “ Rail- 
way Machinery.” 

I am, Sir, yours faithfully, 
W. Bripees ADAMs. 





NOTES FROM INDIA. 

Bengal.—The all-absorbing topic in Calcutta is of course 
the cyclone of 1st November last, and its disastrous conse- 
quences. In Caleutta and its suburbs the loss is more ac- 
curately known at present than it is elsewhere. In the city 
itself 109 deaths have been recorded, 101 brick-built houses 
destroyed, and 2338 tiled and thatched huts levelled with the 
ground. In the suburbs the loss of |life is estimated at 285, 
and 62 brick-built houses, 1745 tiled huts, and 25,148 
thatched huts have been destroyed. On the river 622 lives 
have been lost. In addition to the above, there have also 
been lost 2 ferry-steamers, 67 cargo-boats, 15 Madras sloops, 
84 dinghees, 82 native boats, and 336 up-country boats. The 
grand total of lives ascertained to have been lost is therefore 
1016; of brick-built houses destroyed, 163; and of tiled and 
thatched huts, 29,231. Of the larger shipping in the river 
only some twenty-six ships have cual uninjured ; and 
three have sustained serious damage, one of them being a 
complete wreck. Telegraphic communication around Calcutta 
has ceased. Messages intended for the north-west are 
obliged to be sent up to Burdwan by train, and thence 
despatched. Even with Saugor, and on the eastern side, all 
communication has ceased, and the cessation of telegraphic 
communication with Saugor has given rise to considerable 
anxiety. At Port Canning the greater part of the ballast of 
the rail is carried away as far as Bursa, three miles; the 
station and a goods shed are blown down, only the front 
cylinders of the railway jetty being left. Two wooden jetties 
are gone, and the sea has broken through into the dock by 
the neglected part of the banks of the Bydiadhurree. At 
least one-half of the rice crops in the districts visited by the 
cyclone are stated to have been destroyed. The damage 
done by the recent inundations to the Eastern Bengal Rail- 
way have now been made good, and trains run through again 
as usual. It is reported that the Secretary of State has 
called upon the Governments of Calcutta, Madras, and Bom- 
bay to submit plans for buildings to be erected for the 
conversion of Enfield rifles into breech-loaders on the Snider 
srinciple, and for the manufacture of Boxer cartridges. It 
is now thought that it would be better to supply breech-load- 
ing rifles from England than to attempt to convert the arms 
in India, and it has been proposed that for the future the 
arm shall be gradually introduced into the three Presidencies 
by troops proceeding to India, who will take out their Snider 








rifles with them. Certain officers now on furlough have 
been placed underinstruction at Woolwich to learn the process 
of manufacturing ammunition for Snider rifles. 

North-Western Provinces—The Lieutenant-Governor has 
taken steps recently for establishing museums throughout 
the country, in which collections of books, drawings, photo- 
graphs, and other objects will be made available tor, public 
use. A central museum is to be established at Allahabad, 
with sub-committees for the departments of science and art. 
The object in view is the improvement of native industrial 
art, by enabling artisans to compare their own workmanship 
and designs with those of European workmen. The museums 
are to include collections illustrative of the natural history, 
products, and art remains of the country. 

Cashmere—Paper of a superior quality, and of a consis- 
tency approaching to English paper, is now being manu- 
factured in Cashmere. A report is current that the Maha- 
rajah has prohibited the use of all other paper within his 
territory, and it is thought likely that he has granted a 
patent to the manufacturer for a term of years, no doubt for 
a handsome consideration. 

Central Provinces.—-During his examination of the rocks 
around Nagpore, Mr. Blandford, of the Geological Survey, 
reported very unfavourably of the prospect of finding any 
coal near Nagpore itself. More recent researches have, how- 
ever, led to the discovery that Mr. Blandford had made a 
mistake, and Dr. Oldham at once pointed out that the rocks 
belonged to a more recent series, which accounted for the 
absence of shale and slaty sandstone. The exact character of 
the coal has not been satisfactorily ascertained. The inves- 
tigations of the survey are being proceeded with —? 
southwards from Nagpore and the Godavery, and northwards 
from Madras, Cuddapah, and Kurnool, and in a few years 
more a geological section will be completed from Thibet to 
the Gulf of Manaar. 

Madras.—It is expected that the whole of the Tamber- 
cherry Ghaut, in Wynaad, will shortly be opened for cart 
traffic, and, in order to expedite the works, an additional 
company of sappers and miners is about to be employed on 
them, 

Bombay.—The Municipal Commissioner’s budget for 1868 
estimates the expenditure out of current revenue, exclusive 
of interest on a proposed new loan, at 31,77,913 rupees, and 
the income at 33,15,618 rupees, thus showing a surplus of 
1,37,705 rupees. The Municipal Fund is debtor to the Drain- 
age Fund to the extent of 16 laces; the commissioner pro- 
poses to raise a loan of 144 lacs, at 6 per cent., 10 lacs of 
which are to be debited to the Drainage Fund, and expended 
during the year on the proposed works. The committee ap- 
pointed by the Government to inquire into the question of 
the proposed docks for Bombay has, 7 the casting vote of 
the chairman, reported in favour of docks. The doubling of 
the Great India Peninsula Railway line between Egutpoora 
and Nassick is expected to be finished by the end of the pre- 
sent year. Plans and sections of the portion of the Neemuch 
and Delhi extension of the Bombay, Baroda, and Central 
India Railway, from Sunganeer to Nusseerabad, have been 
completed, as has also the survey to Jeypore, a section of 
which is about to be started, and another party is working 
towards Agra. The extension of the line to the river Sabar- 
muttee, at Ahmedabad, a distance of 2} miles, will shortly 
be commenced, tenders having been invited for the work. 
The railway bridge over this river, which was designed by 
Mr. A. W. Forde, formerly chief engineer of the Bombay and 
Baroda Railway, has been let to that gentleman for 4} lacs 
of rupees. The design is said to be a very handsome one. 
Mr. Walton, the acting cotton commissioner of Bombay, 
estimates the area under cotton in the presidency at 1,891,870 
acres against 1,978,181 actually cultivated last year. The 
shipments of this article from Kurrachee in September last 
consisted of 143,6961b., valued at 5055/7. The Sind News 
complains that after upwards of thirty years’ experience of 
the Indus, no engineer has yet been found who could make 
a steam-vessel capable of running up this river. Had the 
Americans or French possessed the Indus for even a portion 
of the time England has had it, a different result would have 
been the consequence, and instead of vessels leaving Kotree, 
as they do now, at rare intervals, a regular fleet would have 
been running bi-weekly, or perhaps daily; the whole of the 
trade from the Punjab and the countries beyond would have 
been brought down the Indus, freshwater native craft would 
have disappeared, and the port of Kurrachee would have been 
far different to what it is. : 

Ceylon.—The north-east monsoon has severely tested the 
works on the railway incline. Hitherto, fortunately, no acci- 
dent of any moment has occurred beyond the delays occa- 
sioned by landslips, but it has been thought necessary, in 
view of the risk attendant in passing over this portion 
during the present rainy season, to discontinue the only night 
train there was. The railway is not, it appears, working 
with that regularity and precision for which the iron horse is 
generally so Gistinguished. 

China.—From the Overland China Mail we learn that the 
Grand Canal, which has been gradually drying up since 
1857, has now become utterly impassable—vessels drawing a 
few inches only being unable to find water to float them. A 
new masonic hall was opened at Shanghai, on September the 
25th, by the Provincial Grand Master of China. The 
colony’s supply of gas was cut off in a somewhat novel 
manner on the evening of September 29th, by the break and 
burial of about fifty or a hundred yards of the main pipe. 
Excavations from the Praya, landwards, had been going on 
for some time on the Battery road, about halfway between 
the West Point Nullah and the gasworks, and having 
approached too near to the main, about fifty tons of the hill 
suddenly gave way with a crash, which carried with it a large 
portion of the main pipe. Fortunately, no one happened at 
the time to be be under the hill, and there was consequently 
no loss of life. The gas was turned off at the works so soon 
as the accident was discovered, and consequently the street 
lamps and consumers’ meters on the lower roads were very 
soon exhausted, considerably darkening the town. The 
damage has since been repaired. 
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VITAL ENGINEERING. 

ENGINEERING is, after all, the science of life, and 
of living prosperously and worthily. It is the grand 
old ingenium of the Romans, and, to this day, the 
rats 4 term it /e génie civil, which we may; by a free 
translation, interpret as the genius of civilisation. In 
the old, old days, when Alfred ruled so wisely and so 
well, and when “ good” was written “god,” and the 
present meanings of both were much the same, and 
when gast, or ghost, like the German geist, stood for 
soul, spirit, mind, a civil engineer would have been 


known as aen gastlic mon, or a ghostly man—-a man of 


ghost, soul, and invention. The great engineers were 
then the great conquerors and organisers, those who 
built and ruled towns long after King Lud Hudibras, 
and Bladud, but long before William of Normandy. 
They pointed out where roads were to be opened, and 
where castles were to be reared; but those who, by 
their orders, had to choose the ground more carefully, 
and stake out ways, and superintend the digging for 
foundations and the erection of masonry, were them- 
selves hardly more than hewers of wood and drawers 
of water, merely set over others whose real condition 
was but little below their own. Even a hundred years 
ago, the Duke of Bridgewater retained Brindley at 
3s. 6d. a day, for there was no competition among 
engineers ; indeed, with the exception of certain 
petard-hoisting knights in the king’s armies, there 
were none to speak of, all others, among those whose 
title might now be allowed, being surveyors or mea- 
surers, whose cleverness, if any, in construction’ and 
the management of large works was estimated as 
mere craftship, and without reference to the pecuniary 
sums really involved in its exercise. 

But in our own time the engineer, when working in 
his true sphere, and not in the interest of mad specu- 
lation, has come to be regarded as an agunioas bene. 
factor, a professional civiliser in all that is material of 
civilisation. Itis by his aid that we are to make the 
earth more productive than nature and rude tillage 
have yet made it, to bring nature’s stores not already 
utilised more readily to our use, and, in short, to live 
better, more comfortably, and in closer intercourse 
with those of our fellow-men whom we care to kuow. 
The true high-priest of physical nature, the engineer, 
when aided by wise rulers and public intelligence and 
goodness, multiplies the number of happy homes, pro- 
motes marriages, feeds new mouths, lowers the death- 
rate, and keeps off the doctor. In doing all this he 
allows nothing to stand in his way. He will move 
mountains, or bore right through them, and will build 
mountains of his own. He will drain lakes, and make 


and fill other lakes. He will divert rivers, and make 
new ones, extend the land far into the sea, and, when 
it suits him, take the sea inland. He will make unin- 
habitable ground habitable, and a waste or a wilderness 
arable, draining foul water miles away, and bringing 
pure water from as many more in another direction. 
What but engineering has made London the miracle it is, 
the home of more than three millions, where, when once 
it did not contain one-tenth the number of souls, it was 
so often ravaged by pestilence and by fire ; a city whose 
residents may now reach the sea in hardly more than 
an hour, and some of whom are now having their fresh 
mutton up direct from Devonshire, as if that were but 
a market in the next street. Any one of us, in this 
vast Babel, may communicate by post with anybody 
else within twelve miles of Charing-cross many times 
a day, always within two or three hours (excepting 
over-night letters), and that for a ey. And he may, 
if he have need, and can afford a higher payment, 
“wire” a message to Paris and have a reply in an 
hour, or to New York in three or four. True, all this 
can be done as well as in other places as in London ; 
but only by means of an engineering unknown since 
the times of the Romans until within the last fifty 

ears could so great a city have been got together and 
Loot together in general health and comfort. King 
Dirt and King Smoke, if not dethroned, have been 
deprived of nine-tenths of their power, and plague, 
a fever, and cholera have been happily shorn of 
their greater terrors by means of better water, better 
air,and the removalof the heaps of organic poison which 


were no register-generals in the olden time, but yet 
enough is known to prove that we are pan adr ¢ 
better off than were our ancestors. For every three 
death we, here in London, now have four births, and we 
can watch this increase without Malthusian anxiety. The 
more mouths to be fed, the more work for the engineer. 
His profession embodies a general committee of ways 
and means, and we have an accumulating fund of 
invention, and, beyond this, new wealth, in rising 
genius, to aid us in <1 e and feeding, and housing 
the ever-growing multitude, and in turning their 
energies into peaceful and productive industry. True, 
our newer civilization has created new wants, and 
often, doubtless, fostered pride where before was 
dependence. We have over-measured our past 
prosperity, too, and have entered upon speculations 
which have destroyed millions of the capital which it 
had accumulated. And our great working-class, 
whose industry, skill, patience, and economy make up 
so much of the power of British commerce, are less 
contented now than formerly. They want less work 
and more money, less plodding and more politics. They 
have their leagues, their platform, and their press, and 
are often declaring war against capital, so naturally 
their friend, yet so often attacked and wounded as an 
enemy. So, too, our British workmen will always be 
more costly pieces of machinery than foreigners, It 
takes more to grow them, and more to keep them 
going. We are not a miscible people, like the 

rench, for example,‘and our exclusiveness puts us to 
extra expense. Yet Alderman Waterlow’s model 
houses and the Glasgow dining-halls are showing how 
a working population with small means may live harmo- 
niously and comfortably for far less than the usual cost. 
Ah! if capitalists and employers would s¢oop to the poor 
in true practical kindness, not patronising them 
with offensive and ostentatious condescension, but 
striving to understand their wants, and to bring the 
whole resources of wealth and science to a better pro- 
vision for them, how great a blessing would be con- 
ferred upon British industry! We shall need social 
as well as professional engineering here. It is more 
the cheapness of labour abroad, growing out of the 
coytented state of the workmen, than the technical 
education of which we have heard so much, that we 
have tofear with reference to our manufacturing and 
commercial supremacy. And our workmen could 
live happier, more cheaply, and in every way better, 
were there more real unpretending Christian love be- 
tween masters and men. No Pecksniffian cant, but 
genuine mutual regard—a regard to which, when ex- 
hibited by capital, labour seldom fails to respond. 
Too much of our trouble with workmen comes from 
their feeling, and not without reason, that the masters 
desire to keep not only their share, but more than 
their share to themselves. 

Happily, we have escaped the wars of foreign nations. 
Under their despotisms, whether in France, Germany, 
Russia, or America—and nowhere is there greater 
despotism of a certain kind than in America—we, in our 
own time, have witnessed wars which have ended hun- 
dreds of thousands of lives and destroyed countless 





were once allowed to fester in our cesspools. There’ 


millions of property. The destruction of life and 
happiness by fatal engineering, where only vital en- 
gineering should prevail, if not one of the original 
curses upon man, is one of the oldest. May its cause 
be one day atoned for, and no more blood be shed b 
violence! Delusive hope, we fear! Yet, thank God, 
our own loved country has long been spared intestine 
wars, and it is long since it has had to war with any- 
thing like extreme power against other nations. 
Without irreverence, mankind has more to hope 
for, next to religion and social order, from engineering 
than all else. Not from the hard professional prac- 
titioner who would assert a monopoly of all engineer- 
ing knowledge, and with whom engineering is but an- 
other name for a “job,” but from the earted 


‘man who has studied his art patiently, nature reverently, 


and mankind lovingly. 








THE BUBULINA BOILER EXPLOSION, 


Tue mystery attending the terrific explosion which 
took place, a fortnight ago, in the Mersey has been 
cleared up, in so far that it is now known to have been 
the explosion of a marine boiler. All the published 
accounts stated that the disaster was attributed to the 
explosion of gas, spontaneously evolved from the Welsh 
coal on board | but this, as we explained last week, ap- 

eared to us incredible, notwithstanding the tremendous 

orce of the gas explosion, two years ago, at Nine Elms. 
To believe.that a fine new steamship, like the Bubulina, 
built of Bessemer steel, should be blown into’ three 

ieces and sunk by the ignition of whatever gas might 

Son escaped from her completely filled bunkers of 
coal was not only beyond all amd precedent, but it 
involved the admission of a new, unsuspected, but 
ever-present danger attending a// steamships—a danger 
of which Dr. Lardner, we may suppose, would have 
made the most in the early days of steam-navigation. 
Could it be proved that the Bubulina blew up with 
her own coal gas, we should expect to hear of 
such disasters every month, or, at; least, as often as we 
hear of those terrible and-frequent calamities, collie 
explosions. That the vessel belonged to the Gree 
Government, and had warlike stores. on board, in- 
cluding a considerable quantity of gunpowder, ‘offered 
as probable an een but it appears to be settled 
beyond question that the gunpowder was safély stored 
-in the magazine in the bows, and it’is certain that no 
explosion occurred. there, inasmuch as the bow floated 
for a considerable time, and a number of the officers and 
crew who were saved were taken from it by a tug- 
steamer. ‘The twenty men who were lost’ went 
down with the engine and boiler compartments of 
the ship, and the portion of the ship which instant! 
sunk was wholly separated from both the bow an 
stern. 

The Liverpool Steam Tug Company’s boats have 
been engaged in recovering the salvage, and their 
diver, Allen, has made as careful a survéef of the sub- 
merged wreck as is possible in from 54 to 6 fathoms 
of water. When we wrote last week, he had found 
two of the boilers perfect, and another was sounded 
100 ft. to one side of the wreck, while another was 
blown upon the beach at New Ferry. We give a sketch 
on page 541, showing the general position of the parts of 
the wreck as found by Allen. The stem and stern, which 
floated for some time, sank about 600 ft. apart, the 
stem being still at anchor. The after boiler, blown 
furthest into the river, was found to have exploded, 
its face-plate driven out, tube-plate destroyed, the roof 
given way, and all the tubes started. Some of the 
tubes have been brought up by the diver. The chief 
engineer, who was’ saved, states that but 4 lb. steam 
was shown by the gauge a moment before the explo- 
sion; but this seems difficult of belief, when we re- 
member that the ship was about to start. It may be 
that in the confusion of leaving, and with so many 
foreigners (Greeks) on board, many of them in the 
stoke-hole, one of the safety-valves stuck, and the stop- 
valves would not then be open. The Bub ulina was 
formerly the Colonel Lamb, the well-known blockade- 
runner, and many of the same class of ships had but 
one safety-valve on each “piece” of boiler, and pos- 
sibly there was no gauge on that which exploded. 

‘The divers have already recovered two 12-ton guns, 
worth 6000/., and one was landed at Harrington-hole 
on Monday. 

_ We have no doubt that the Bubulina’s boilers, con- 
sidering her former exploits as the Colonel Lamb, and 
her long subsequent seclusion, had not been properly 
inspected ; and could Mr. Fletcher, of the Manchester 
Boiler Association, have seen them, we have no doubt 
he would have found defects in them fully accounting 
for all that has happened. 
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BROKEN RAILS. 


Wuensver the continuity of a rail is interrupted, 
it may be truly said to be broken. Thus every rail- 
joint is a broken rail, and upon the 26,000 miles of 
single line of railways of the kingdom, and with an 
average of 64 yard rails, there are fourteen million 
broken rails. Before the days of fish-jointing, these 
permanent fractures were invariably splintered, to 
speak surgically, and were furthermore bandaged 
within the soft folds of a cast-iron chair, with a com- 

ressed wooden key. With this surgery, the rail, so 
ong as it laid still—and rails are sometimes very 
lively—got on very comfortably; but, unlike other 
eases of bone-knitting, the separated ends never united. 
Since Mr. Bridges Adams’s invention of the fish-joint, 
the case of the fourteen million broken rails is, if any- 
. thing, worse. ‘The lame rail-joint, which was once 
carefully laid upon, and nursed upon, a sleeper of 
greater strength than its fellows, is now “ suspended” 
midway between a pair of sleepers. Supported only 
by the weakness of a pair of fish-plates, thin strips of 
little depth, having no top or bottom flange, and 
reatly weakened by bolt-holes, the suspended joint is 
Bat one remove from a broken rail, with, the fracture 
midway between two neighbouring sleepers. Under 
a falling ram, or the hydraulic press, the suspended 
fish-joint could not, of course, hold its own for one 
minute against the solid rail. 

Iron rails very often break short across, under 
traffic, but it is seldom that accidents result from 
their breaking. We give elsewhere, one portion of 
an extensive record of rail-tests carried on during the 
last ten years, by Mr. Ashcroft, of the South-Eastern 
Railway. It not only shows that there is an extra- 
ordinary variability of quality in iron rails—a variability 
ranging from extreme brittleness to extreme toughness 
and softness, the soft tough rails having no wearing 
value—but it shows that certain makes frequently 
break in the line, and have to be replaced. Every 
engineer or superintendent of permanent way is aware 
that broken rails—new and complete fractures after 
the rail has been down for a longer or shorter time 
—are of comparatively frequent occurrence. Yet no 
permanent-way engineeer cares to make his experience 

ublic in this respect. To do so would reflect upon 
imself, as having adopted rails which were not fit for 
their work. To do so would reflect injuriously upon 
his own line, as an unsafe line, because of the break- 
ages of rails so often happening upon it. Few, very 
few, accidents result from the breaking of rails, speak- 
ing with reference to the number of breakages which 
occur. The security against breaking lies, of course, 
in the use of steel, which is so much stronger and 
tougher than iron, and no accident can be instanced 
as resulting from the fracture of steel rails, not but 
that one or two, out of nearly two million steel rails 
now down, have broken, in consequence of having been 
made too hard. With iron, however, the case is very 
different. ‘Bhey not only break, frequently without 
injury to passing trains, but there are many instances 
in which broken iron rails have been the cause of fatal 
or otherwise serious accidents. 

Taking the Board of Trade reports on railway 
accidents, we find, in 1860 (page 103), that a train 
was thrown off the London and South-Western line, 
near Woking, in consequence of the breaking of a 
75 lb. rail into two pieces, 

In the same year (page 25) a rail broke under an 
express train on the Great Northern line, at Hatfield, 
and a passenger and a plate-layer were killed. The 
death of the passenger, Mr. Pym, cost the company 
13,0007. in damages, awarded on trial. 

In 1862 (page 65), three rails were broken, and 
others were bent, in conséquence of a train running 
off the London, Chatham and Dover Railway. Here, 
of course, the rails were violently broken, and it can- 
not be said that they broke of themselves, under ordi- 
nary traflic, It was by similar violence, arising out 
of a collision, that the famous Chalk Farm rail was 
broken last spring. 

In 1863 (page 65), a passenger train was thrown off 
the North-Eastern Railway, near Copmanthorpe, in 
consequence of the breaking of aa $2)b. rail, only 
three years old. The rail was found broken in four 
pieces. Captain Rich, R.E., who reported upon this 
accident, refers to the evidence he had collected, that 
a number of the same lot of rails had broken in the 
first year of their use, and that a number had been 
turned, and, if we may ju from the tenour of his 
remarks, prematurely turned in consequence of their 
Ss quality. 

1864 14), a passenger train was thrown off 
the North British Railway, near the Bridge of Earn, 
in consequence of a broken rail; 120 chairs were 





broken by the train jumping the line, but the rail, the 
fracture of which had caused the accident, had, in 
Captain Rich’s opinion, been broken by a preceding 
train. 

In 1865 (page 79), a compound accident occurred 
to a goods and a passenger train on the Great-Western 
Railway, near Droitwich, caused by the lamination of 
the top table of an iron rail, two feet in length of the 
top table having broken off. The rails generally were 
iu bad condition. 

In 1866 (page 82), a goods engine on the North- 
Eastern Railway burst the line between Whitby and 
Grosmont. The engine was six wheel coupled, with a 
short wheel-base, and weighed 35} tons; but the per- 
manent way comprised a single-headed 75 Ib. rail, in 
21 ft. lengths, fish-jointed, and supported on sleepers 
3 ft. apart. After the accident, the line was found in 
great disorder, and for 80 yards the rails were much 
twisted and broken. On the French railways, 60 ton 
engines are worked daily over single-headed 74 Ib. 
rails, 

In 1867 (page 20), a passenger train was thrown off 
the line of the London and North-Western Railway, 
in the Watford tunnel, because of the breaking of 
an iron rail. Mr. Woodhouse, the engineer to the 
company’s way and works, was in the train, and shared 
the Sean with his fellow-passengers. The men em- 
sloyed upon the line were engaged, only the Sunday 
before, in relaying the tunnel with steel rails; and 
Colonel Yollond remarks that, “It is curious that if 
“ another week had passed away without an accident, 
“ this rail would then have been replaced bya steel rail.” 
The secretary of the company, Mr. Reay, wrote also 
to the Board of Trade, and observed in his letter that 
the broken rail “ was found, on examination, to contain 
“ internal defects, which could not be detected, either 
“when the rail was originally laid down or when 
“ turned.” 

The few instances which we have quoted of the 
breaking of iron rails are as nothing to the hundredfold 
longer category of breakages without accident to 
trains, or life, or property, and whieh, as every perma- 
nent-way engineer is aware, are never reported. But 
they are sufficient to show that wrought iron is not 
trustworthy, and that it should be replaced as soon as 
a by a better material. Knowing what we now 

now of wrought iron, it holds the same relation to 
steel that cast iron did to wrought iron in 1825. And 
if we continue to employ wrought-iron rails under the 
increasing weight and speed of our express trains— 
let us add the royal train—it will not be long before 
we shall have to record a calamity which will be sadly 
remembered for many, many years. 


THE BESSEMER PROCESS IN AUSTRIA. 

Tue Emperor of Austria has, as we stated in our 
last number, conferred upon Mr. Henry Bessemer 
one of the highest distinctions which it is customary in 
Austria to Testow upon men of science, who have 
rendered important services to that country and to 
the world at large. We think that this event makes 
it desirable that we should give our readers a short 
review of the history and present position of the 
Bessemer process in Austria. Amongst all European 
countries, Austria is the one furnished by nature with 
a practically inexhaustible supply of the purest iron 
ores known. There are two great mountains in the 
German portion of that empire, one in Styria and one 
in Carinthia, which both have the name “ Erzberg,” or 
ore mountain, and which are simply enormous crystals 
of spathic ore. There are similar deposits in several 
parts of Hungary, and other very rich mines of spathic 
ore in Transylvania. The Austrian spathic ore is an 
ironstone carrying a sufficient percentage of manganese 
to make the pig iron produced trom it oneof the best pos- 
sible raw materials for steel manufacture by any process, 
but most particularly by the Bessemer process, the cha- 
racteristic feature of which is the economy of fuel. 
This for Austrian iron manufacture is the question of 
greatest importance, since these layers of ores are, with- 
out any exception, deposited in localities very poor in 
mineral fuel, and relying for their supply upon the 
enormous forests which cover the surface of the 
ground. Charcoal being the fuel for Austrian blast 
furnaces, another element for the high quality of 
their products is provided for, but at the same time 
the limited supply of that fuel makes economy impe- 
rative in all the subsequent stages of manufacture. 
The Bessemer process, when carried to the extreme 
point of economy intended by Mr. Bessemer, produces 
an article of steel, say a steel bar or steel rail, with 
the original heat given to the iron in the blast furnace. 
The molten crude iron runs direct into the converter 
and thence into the ingot mould, without ever having 
being allowed to cool below its melting-point, and the 











fresh ingot can be hammered and rolled out into shape 
before it had time to cool, and with a part 
of the original heat from the blast furnace still 
maintained in it. In this form the Bessemer pro- 
cess is carried on in Austria, and particularly 
in one steel works which belongs to the Government 
of that country. In this form it is more than probable 
a very large number of works will be carrying out their 
operations at no distant period, and for this most perfect 
form of the Bessemer process there is no other country, 
not even Sweden, more favourably placed by nature. 
The introduction of the Bessemer process in Aus- 
tria dates from the year 1862, when the London Inter- 
national Exhibition brought the merits of this great 
invention clearly before the eyes of the previously in- 
credulous metallurgists of the Continent. Professor 
Tunner, the director of the School of Mines at 
Leoben, in Styria, and a great authority on iron me- 
tallurgy, was the first to call the attention of Austrian 
ironmasters and of the Government to this important 
new invention, and he succeeded in inducing Prince 
Schwarzenberg, and afterwards the Government au- 
thorities, to try his mode of manufacture in their 
respective works. Mr. Bessemer had lost his pa- 
tent rights in Austria by having failed to work 
his invention in that country within the time pre- 
scribed by the patent laws, so the ironmas- 
ters of that country thought themselves free to 
make use of his process without any further question. 
Experience, however, soon proved that this was a 
costly mode of proceeding. The first attempts at steel- 
making were utter failures. Professor Tunner obtained 
information from Sweden, and the fixed vessels used 
there by M. Goranson were copied at a works named 
Heft, in Carinthia. This was the first practical success. 
The Company Rauscher, at Heft, started three or four 
vessels in succession, all upon the Swedish pattern, 
and these have continued working with good and gra- 
dually improving results to this present day. ‘The 
Government works, at Neuberg, also started a Swedish 
vessel ; but by that time the superior advantages of Eng- 
lish practice had become known in Austria. Mr. Besse- 
mer had offered to teach the ironmasters in such 
countries where he held no patents, so as to save 
them the expenditure and trouble of unsuccessful ex- 
periments. Mr. Bessemer’s representative in Austria 
was Mr. Ferdinand Koln, who, on a_ previous 
occasion, had also been decorated by the Emperor 
of Austria with the order of the >, of Merit. 
Mr. Kohn soon succeeded in showing to the Aus- 
trian steel-masters the superior advantages of that 
mode of conducting the Bessemer process, at which 
Mr. Bessemer’s inventiveness and experience had by 
that time arrived in this country; but it was not an 
equally easy task for him to fight against the prejudices 
and fears of steel-makers and of purchasers of steel, 
who had seen the first results of those unfortunate ex- 
periments, and had formed their notions of the cha- 
racter of Bessemer steel from those abominable pro- 
ductions. Gradually these prejudices, too, were over- 
come. Austrian iron, selected by Mr. Kohn from 
several different ironworks in that country, was tried 
and converted into excellent steel in Sheffield. Austrian 
engineers were admitted to the Bessemer Steel Works 
to study the process, and to introduce it in their 
respective works. Amongst Mr. Bessemer’s earliest 
Austrian pupils were two engineers sent by Baron 
Rothschild, in whose works, at Witkowitz, the 
Bessemer process has now been successfully in operation 
for upwards of two years. The Government works at 
Neuberg were established without Mr. Bessemer’s 
or Mr. Kohn’s direct assistance; these works, how- 
ever, have succeeded, under the intelligent manage- 
ment of their directors and with the assistance of 
Professor Tunner, in arriving at great perfection, and 
have become one of the model establishments of their 
kind; their productions are of the highest quality 
known anywhere, and the mode of manufacture is very 
economical and scientific. The Austrian Government 
have at the same time opened the doors of their works 
to every comer, have experimented with the different 
brands of iron belonging to the private ironmasters in 
Austria, and even in Saxony and ;Bavaria, and have 
given the results of their experience to the respective 
parties practically free of every charge. In this man- 
ner fears and prejudices have been effectively over- 
come. Several private works have been started with 
very good commercial success; and, in spite of the 
unfavourable political position of Austria in recent 
ears for the general development of commerce and 
industry, this special branch has been rapidly growing 
in importance and power of production. At the pre- 
sent moment there are in Austria sixteen Bessemer 
converters, with an aggregate power of production 
of about 700 tons of steel per week. 
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DRAUGHTSWOMEN, 

Or, by an Hibernian fawrus, female draughtsmen. 
Mr. Dubs, the manager of the Glasgow Locomotive 
Works, has actually three or four “ persons,” as Mr. 
Mill would say, employed in making tracings in his 
office. They are quick and neat; but in one sense 
they are not “clever,” for they do not, as many 
draughtsmen would, venture upon designs of their 
own. Really the quick eyes and light fingers of wo- 
men are far better adapted for the mechanical employ- 
ment of tracing than are the slower eyes and slower 
fingers of men. 

At many of the larger lithographers women are 
employed in exactly such work, and there is no earthly 
reason, except such as prejudice can offer, why it 
should be denied them. In epical or poetical strict- 
ness, no women should have any other than domestic 
occupation. She should, as a girl, be trained to be- 
come a wile, useful or ornamental, according to the 
position and inclination of her future husband; and 
she should then marry, and discharge her other 
duties to society in the manner which that society 
approves. But, unluckily, not every woman has the 
chance, nor unless polygamy be sanctioned and ac- 
cepted—and we think it will be some little time yet 
before it is—can every marriageable woman obtain a 
husband. As a rule, very poor men —and there are 
many — will not marry, not, at any rate, if they have 
anything of what we call gentlemanly feeling. They 
will not bind to their own hard fate, perhaps to make 
her a pauper, a woman who might otherwise earn a 
living for herself. 

It is not probable that women will become engi- 
neers or foremen—forewomen, we mean—in locomo- 
tive and marine-engine factories or on railways, nor 
that that they will be setting up in offices in Great 
George-street. But there is nothing to prevent their 
making tracings. The work is admirably fitted for 
them, and it is better that the trousered and inei- 
piently moustached young women who now smoke 
cigars in so many offices should be relieved of it. 

A correspondent sends us a letter, which we print 
upon another page, inveighing strongly, and with 
questionable taste, against Mr. Dubs’s preference for 
female labour. Indeed, we have had to strike out one 
or two passages, and to qualify others, to give 
it even the appearance of respectful consideration 
for Mr. Dubs; but we have allowed the sugges- 
tion that he should be cut by the Glasgow ladies, and 
vituperated by the lower strata of the Glasgonian or 
Glasgowegian female commonality, to stand in its awful 
portent. We wish to allow any license in reason, in 
these dull times, to the discussion of any question 
touching the position of engineers and their assistants. 
But we cannot sympathise with Mr. Birckel’s argu- 
ments, nor do we approve his style. Engineers will, 
indeed, show the white feather if they are frightened 
by a woman, or a hundred women, for that matter. 

ay it be a long time before we hear in Westminster, 
and in other fields of engineering employment, a para- 
phrase of the burden of the old cavalier’s song : 

Gentlemen, turn out! turn out! 
We'll keep the ladies down! 
Down, down, 


Down, down, 
We'll keep the ladies down! 


THE THAMES VALLEY DRAINAGE. 

Tue Thames Conservancy is now empowered, by 
an Act of Parliament passed this year, to compel the 
authorities of the various towns and parishes lying in 
the valley of the Thames to divert the whole of the 
sewage at present discharged from their various districts 
into the river. The measure, which comes in force in 
1869, is made more stringent by heavy penalties, 
varying from 50/. to 100/. a day, in the event of any 
non-fulfilment of the provisions of the Act. The 
surveyors of Richmond, Twickenham, Teddington, 
Hampton Wick, Kingston, and Hampton will therefore 
be compelled shortly to devise some thorough and 
effectual means by which they may be enabled to 
dispose of the sewage of these towns. It remains for 
them to decide whether independent or combined 
action will be advisable; but there is little doubt that 
a united scheme will be found the most advantageous, 
and will, therefore, be ultimately carried out. Two 
such designs have already been laid before the various 
Boards, and each of these may be briefly noticed. The 
first, a joint scheme of Messrs. Russ, Lucas, and Wil- 
kinson, has for its main object the utilisation of the 
fall of water at Teddington Weir for pumping the 
sewage to such a height that it may gravitate over the 
surrounding districts. 

It is proposed to construct a main intercepting 
sewer runnmg beneath the towing-path from Rich: 
mond to Surbiton, a distance of about four miles, a 











similar one being laid on the other side from Hampton 
Wick to Richmond, with a syphon crossing beneath 
the bed of the river at Teddington Lock, where would 
be situated a large collecting reservoir, into which the 
whole of the sewage matter is to be conveyed. From 
this reservoir it would be pumped through a 30 in. 
cast-iron main (crossing under the river) into a tank 
situated in an elevated position in the neighbour- 
hood of Hounslow Heath, whence if would be 
distributed by an arterial system through pipes to 
the surrounding land. ‘The principal feature in this 
design is the proposition to obtain the power neces- 
sary for raising the sewage by means of turbines to be 
driven by the weir overflow. Before, however, the 
* Boards” commit themselves to this arrangement, 
they should be well satisfied that they can rely always 
upon sufficient water power to work their pumps. 
We have seen both lock-gates standing open at ‘Ted- 
dington, and at times a boat can be rowed up the 
river over the “tumbling board” of the weir. It is 
true that this high level is very exceptional, and could 
never be attained save at the top of spring tides, 
and then only for a very short time; but it 
may also happen that at these very times the turbines 
might be called upon to do extra duty in discharging 
an excess of surface drainage. Neither the economy 
in prime cost, nor in subsequent working expenses, 
would be so great as to make up for the possible occa- 
sional inconvenience of choked sewers and flooded 
streets. ‘The estimate attached to Messrs. Russ, Lucas, 
and Wilkinson’s report shows a total cost of 70,0000. 
for the construction of works which would provide for 
the drainage of an area of about ten square miles, occu- 
pied by a population of 50,000, with a total rateable pro- 
perty of 307,000/. Upon this sum it is proposed to levy 
a tax of threepence in the pound, which, they assert, 
would be sufficient to meet the working expenses, 
to pay the interest on borrowed capital, and in thirty 
years to repay the original amount sunk in construc- 
tion. But capital will hardly be borrowed at a less 
interest than 4 per cent., which would amount to 
2800/., to be deducted from the proceeds of the three- 
penny rate, yielding a yearly total of 3840/. This 
would leave a balance of only 1000/. a year, a sum 
barely sufficient to meet working expenses, without 
taking into consideration depreciation of plant and 
necessary repairs. 

The secondscheme brought under the consideration of 
the ‘‘ Boards” is the joint production of Messrs. Grover, 
Wragge, and Hertage. It is, we think, the better of 
the two, because it is more comprehensive, and 
because it proposes to provide a constant and reliable 
power for pumping, instead of trusting to the ne- 
cessarily variable head of water at Teddington Weir. 
It is obvious that the cost of constructing such sewage 
works as are proposed for the Thames valley will not 
increase in proportion to their extent, so that the 
greater the area of land drained, the lower will be the 

early tax on the rateable property. Messrs. Grover, 
Wrasse, and Hertage in their present amended design 
include all the towns and parishes lying between 
Chertsey and Richmond, the latter place not being 
dealt with in this scheme. They propose to have two 
pumping-stations, one situated a little below Kingston, 
and on the north side of the river, for the purpose of 
lifting the sewage collected in a sumph at that place 
from Surbiton on the one hand and near Richmond on 
the other. Each sewer will have a fall towards the 
sumph of 2 ft. 9in. in the mile. The sewage, being 
lifted 17 ft., will pass through an iron main crossing 
the bed of the river, and be conveyed to Hampton, 
where the main pumping-station will be erected, close 
beside the West Middlesex Waterworks. A second 
iron main crossing the Thames at East Molesey will 
drain that place, Thames Ditton, and West Molesey. 
From Chertsey to Hampton a sewer will be constructed, 
draining Shepperton, Weybridge, Walton, and Sun- 
bury. ‘Teddington and Twickenham will be drained 
with iron mains crossing the river and making junction 
with the main culvert on the north bank. From 
Hampton the sewage matter collected in a reservoir 
capable of holding a twelve hours’ charge will be pumped 
to a height of about 75 ft. into auxiliary tanks, and led 
thence, where needful, through main and service pipes, 
the solid matter having been yer separated. 

The estimate appended to a carefully prepared re- 
port on this scheme amounts to 87,500/., in which is 
included 9000/. for the construction of a reservoir, 
the necessity of which Mr. Grover seems to doubt, 
but which we consider would be absolutely essential 
to the safe and convenient working of the system. 
According to the report, the rateable value of property 
included is 372,688/. yearly, and the annual expense, in- 
cluding 44 per cent. on borrowed capital and a sinking 
fund of 725/.,ismade out to be 6525/., which would im. 


a tax of 43d. inthe pound. The same gentlemen 
ave prepared another design for draining the towns o 
Richmond, Barnes, Chiswick, Hounslow, and Isle- 
worth, at an estimated cost of 80,000/., which would 
impose upon the resident ratepayers a tax of about 
6d. in the pound. 

It is certainly somewhat strange that, for so large 
an undertaking as the Thames Valley Drainage, there 
should be so little competition. Works entailing an 
outlay of some hundreds of thousands of pounds are 
not plentiful just now, and as these must be done, and 
that quickly, the engineer whose plans are accepted 
has a substantial guarantee of being paid. So far as 
we know, the two plans for the combined system we 
have just noticed are the only ones in the field. Let 
us hope that competition will be keener before the 
* Boards” have finally made their decision. 


MR. JOHN FOWLER, 
PrestpENT, Institution oF Crvit ENGINEERS. 

Mr. Joun Fowrer, the President of the Institution of 
Civil Engineers in Great Britain, whose portrait we this 
week publish, is the eldest son of Mr. Fowler, of Wadsley 
Hall, Sheffield, a gentleman who, for half a century, has held 
ahigh reputation tor knowledge of landed property and agri- 
cultural management. 

Mr. Fowler was born in 1817. After completing his 
scholastic education, he became a pupil of Mr. J. Towlerton 
Leather, the eminent hydraulic engineer, and obtained his 
first practical knowledge under the guidance of that gentle- 
man, who was then —. in the construction of the vast 
reservoirs which now supply the town of Sheffield with water. 

When Mr. George Stephenson, the father of railways, pro- 
jected the line of the Midland Company through the valley 
country from Derby to Normanton, and excluded from that 
great highway the towns of Sheffield, Barnsley, and Wake- 
field, Mr. Leather was employed to survey a route from 
Chesterfield through Sheffield, and his pupil acquired his first 
experience as a railway engineer in laying out a line which 
has since been adopted. But Mr, Ay had far better op- 
portunities of acquiring professional knowledge when he 
took part in the arduous task of surveying the rocky district 
through Wharncliffe Wood, in Yorkshire, for a line which, 
though not constructed at that time, he was afterwards enabled 
to carry out and complete. Whilst yet a pupil, he also sur- 
veyed the country for a line between Stourbridge and Bir- 
mingham, passing through Dudley and Wolverhampton ; and 
although this line was commenced twenty years afterwards 
by Brunel, it fell to the lot of John Fowler to finish it. 

On the completion of his professional education, Mr, Fowler 
became an assistant to Mr. Rastrick in the construction of 
several lines of railway then in progress, and amongst others 
the London and Brighton Railway. 

He was then appointed resident engineer of the Stockton 
and Hartlepool Railway, and of other lines in the same dis- 
trict. It was at this period that he first came as a witness 
before a parliamentary committee, and laid the foundation of 
that reputation for straightforwardness, ess, and pro- 
fessional ability, which he has since continued to hold in the 
committee-rooms of both Houses of Parliament. 

At the age of twenty-seven, Mr. Fowler was selected as 
the engineer for constructing the large group of railways 
known as the Manchester, Sheffield, and Lincolnshire line, 
which includes tunnels, viaducts, and bridges of considerable 
megeints, in addition to a dock, a floating-pier, large 
hydraulic works, and a steam-ferry, of all which large and 
multifarious work he had sole engineering charge. 

From this time the name of John Fowler was established 
in the first rank of practical engineers, and he became, after 
settling in London, continuously employed in the laying out 
and construction of railways, docks, and other large opera- 
tions requiring a high class of engineering ability, not only 
in the United Kingdom, but on the Continent. 

Mr. Fowler is the consulting engineer of H.M. Office of 
Woods and Forests. He holds the same position with re- 
ference to the Great Western Railway, as well as several 
other important lines of railway, docks, and canals. 

Amongst the principal works executed by Mr. Fowler 
during the last twenty years are to be found the Manchester, 
Sheffield, and Lincolnshire Railways; the Oxford, Worcester, 
and Wolverhampton Railway ; the Severn Valley Railway; the 
Mid-Kent Railways; the antag Tilbury, and Southend 
Railway ; the Great Northern and Western of Ireland System 
of Railways; the Much Wenlock Railway, and its extension 
east and west; the Victoria Station and Pimlico Railway, on 
which occurred the first railway bridge built over the river 
Thames at London; the Great Eastern Railway Extension, 
in Cambridgeshire and Essex; the Isle of Wight Railway ; 
the West Riding and Grimsby Railway ; the E gware, High- 
gate, and Lon Railway; the Hammersmith Railway ; 
the St. John’s Wood Railway; the Launceston and South 
Devon Railway; the Moreton Hampstead Railway; the 
Weymouth and Portland Railway; the Wellington and 
Cheshire Railway ; also the construction of Millwall Docks, 
the improvements of rivers and estuaries, and the reclamation 
of lands from the sea 

But his chef-d’euvre in railway engineering is certainly 
the Metropolitan or Underground Railway, which runs from 
Paddington to the city. 

This line, projected on an entirely original basis, has 
proved a perfect success, both commercially and construc- 
tively ; and the boldness and skill displayed in its origination 
and completion is beyond all praise. 

The public benefit which it has conferred u an over- 
crowded capital has led to its engineer bei led upon not 
only to extend the original Metropolitan line, but also to 
design similar lines at Glasgow, Liverpool, and Bristol, some 
of which are in course of construction. 

Mr. John Fowler married, in 1850, the daughter of the 











late James Broadbent, Esq., of Manchester, and has four sons. 
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THE REGENT’S PARK LAKE. 


Tue accident in the Regent’s Park last January im- 
pressed the Office of Works with the necessity of adopt- 
ing some means by which the recurrence of such a 
catastrophe should be prevented, and the suggestion 
would at once occur that it would be desirable to make 
the lake ofa nearly uniform reduced depth, with a hard 
bottom, that could be easily cleansed from any accu- 
mulation of mud. At the time that it was resolved to 
carry out this work, Messrs. Lucas and Aird, the con- 
tractors for the Metropolitan and Saint John’s Wood 
Railway, were finding so much difficulty in disposing 
of the spoil from the excavation of their works, and 
incurring so large a cost in carting it away, that they 
considered it would be worth while to propose to relieve 
the Office of Works from the trouble and expense o! 
any suggested alteration to the ornamental water, by 
executing the work themselves at their own charge. 
This offer, by the advice of the consulting engineer to 
the Office of Works, was ultimately accepted, Messrs. 
Lucas and Aird undertaking to raise the bottom, and to 
cover it with a necessary thickness of concrete; the 
area being twenty acres. It is only recently, how- 
ever, that any active steps have beentakeninthe matter, 
and the various sections of the lake that have been 
prepared gave a result rather disappointing to the con- 
tractors. These sections show an average depth of 
water over three-fourths of the entire area of 4 ft., in 
some places there being only 3 ft., and in one or two ex- 
ceptional instances a depth of 8 ft. or 9 ft. in holes, the 
mud lying all over the bottom in thicknesses varying 
from 18in. to 3ft., and the average amount of raising 
required will be far less than was assumed. At present 
the lake is being drained of its water, a communication 
being opened by means of an 18 in. pipe running into 
a drain which passes transversely beneath the bottom 
of the lake ant empties into the west branch of the 
Regent-street sewer. This pipe is placed about 8 ft. 
below water-level, and a channel has been cut 
through the mud in order that the water may 
he carrried off by it. A second 18 in. pipe will also 
be laid at the bottom of another part of the lake, 
and led direct into the Regent-street sewer, the 
invert of which is some 20 ft. below the ornamental 
water level. When the pond has been drained as 
thoroughly as possible through these outlets, the 
few deep holes will be filled with spoil. Furrows 
will then be cut in the thick layer of mud in order to 
dry it, and the area will be raised to the necessar 
level by the excavation from the St. John’s Woo 
Railway. It will probably be some months before the 
whole surface is concreted, and the Office of Works 
may be congratulated on having the bottom of their 
Jake levelled and floored for nothing. A communica- 
tion with the Regent’s-street sewer will be made 
permanent, for the purpose of periodically running off 
the water when the bottom ofthe lake requires cleans- 
ing, and a constant, clear, and comparatively pure supply 
will be maintained from the surrounding surface-drain- 
age which feeds the lake. 








THE ABYSSINIAN RAILWAY SCHEME. 
To tux Eprtor or ExGineerine. 

Srr,—In your last interesting number of ENGrvgERInG 
you cut up “ the Tin-pot Railway” scheme for Abyssinia. It 
would seem pretty safe to cut up any railway plan for our army 
there on the score of cost, time, and inexpediency. In fact, 
railways when made on active service can be only short lines 
leading from the base of operations to a siege. Of course it 
is of great importance that a good “ line of communication” 
be kept up between an army in the field and its “base of 
operations.” Hence the route taken by an army on active 
service generally is along, or parallel to, a good road, or, if in 
country with railways, along a railway. Now, in the very 
samo number of ENxatngERING, you describe a first-rate 
“new locomotive for common roads” that will pull a loaded 
wagon weighing 10 tons up a bad road of one in twenty; 
also that it thinks nothing of going over plough and grass 
land without sinking, and that its weight is only four or five 
tons. Hence, if you want inery and engineering to 
come to the front in war, why not advocate the use of these 
engines for bringing up supplies in wagons by traction 
from the coast ? 

They will, you say, work capitally over a very rough road, 
and they would not be likely to die from the effects of the 
climate. The coals they would use cvuld be supplied from 
the fleet, and they would be cheaper far, as motive power, 
than mules or horses. Even should they not be of use in 
— they would be of the greatest use in the service, 
and, if adopted, they would not be eating their heads off 
during peace, nor would they be so expensive in time of war 
as the horses of the same aggregate tractive power, especially 
as forage is always so scarce in the neighbourhood of an army 
on active service. Their disadvantage is the requirement of 
coal, and hence | would be useless in a country where 
this could not be obtained—unless they were so constructed 
as to burn either coal or wood. 


FiG.l. 
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DRIVING omens 
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We give, above, engravings of an ingenious arrangement of 
quick return motion for slotting and shaping machines, &., 
lately designed by Lieutenant Bucknill, RL. In this arrange- 
ment the driving-shaft carries a disc furnished with a crank- 
pin, O, which can be set in or out as usual by the screw, S.C 
is a bearing fixed in a collar, and capable of rotation; and O D is 
a lever that connects the end of connecting-rod and the crank- 
pin, this link being capable of sliding on the bearing, C. A re- 
ciprocating motion is thus communicated to the end of the con- 
necting-rod ; and if the slide carrying the tool-box be made 
a to the line, E C, a quick return motion is set up. 

ieutenant Bucknill mg; making the central line of the 
guide bisect mn (see Fig. 1), so as to keep the connecting-rod 
us nearly in line with the guide as possible during the cutting 
stroke. With the proportionate dimensions shown in Fig. 1, 
the return stroke is performed whilst the driving-shaft is 
making only one quarter of the revolution. 

It will be seen that the quickness of the return is increased 
or diminished, according to the distance of O from E. 

The polar equation of the curve described by the end D of 
the lever, O D, is thus obtained (see Fig. 4). 


Fic4. 





Let E C=B, distance between centres of circle and bearing. 
E O=r, radius of circle. 
D O=L, length of link sliding on C. 
D C=/, radius vector. 
AC, prime radius. 
ang. D C A=, vectorial angle, 
and C, the pole. 
Then CO=L—p, 
and E 0?=E C?x 0 C?—2 ECx PC, Eue. IL, 13 
r’=B*x (L—p)? — 2B (L—P) cos. om 
It should be noticed that the end of the cutting stroke is not 
when D O is tangential to the driving circle, or p sin @ is not a 





Yours faithfully, 
J.T. B., RE. 


Apperley, near Leeds, December 5, 1867, 





maximum when sin g is. This can be proved trom (1); also, 
the sliding friction on C is the greatest when the reaction is 
perpendicular to the bearing, C, which is in the middle of the 
) cut, and at a time when the power is a maximum and speed a 





QUICK RETURN MOTION FOR SLOTTING-MACHINES. 


DESIGNED BY LIEUTENANT T. R. BUCKNILL, R.E. 







minimum. Our engravings and description of this quick re- 
turn motion have been prepared from particulars with which 
we have been supplied by Lieutenant Bucknill. 








THE ELECTRICAL ANTI-INCRUSTATOR. 
To THe Epitor oF ENGINEERING. 

Srr,—Mr. Sabine has furnished a very ingenious theory of 
the action of Baker’s anti-incrustator, but on a slender foun- 
dation, viz., his assertion that “the application of the appara- 
tus converts a boiler into an hydro-electrical machine.’ 

If the metallic star does draw electricity from the steam, 
any one who has the apparatus can prove the fact, at a cost 
of 10s., by inserting a non-conducting 7 in end of boiler,* 
and bringing the copper wire attached to the star right 
thro ~" Sparks of electricity will flow from it when ap- 

roached. 
, This is so obvious an experiment that I am afraid it has been 
tried and failed, thus upsetting Mr. Sabine’s theory at once. 

Another experiment I want to see tried is this: whether 
the same effect is produced when the star is attached directly 
to boiler as when by a longwire. There is no obvious reason 
why it should not, except the wire acts as an intensifier. 

uppose these experiments are tried, and give affirmative 
results, we are led to a discovery of some importance. 

Mr. Faraday tried a great many experiments on the 
electrical state of steam, and came to the conclusion that 
electric equilibrium was maintained, until, by the rushing of 
the steam through nozzles, when partially condensed, the 
condensed particles became an “electric,” by their friction 
against the nozzles; just as a glass bar does, when rubbed 
with silk. The steam acted no other part than that of a motive 

wer. 

"Gun then, an electric current drawn from the steam 
space, we conclude the existence of currents of steam of ex- 
treme violence throughout the steam space, currents quite 
separate from that going to the engine; for the star acts, I 
understand, when not within the influence of that, and of 
very = force, comparing its effects and the slight resist- 
ance of the little apparatus with the resistance of Faraday’s 
46 wooden nozzles. One more suggesti If experiment 
No. 1 succeed, let vulcanite or well annealed glass be sub- 
stituted for the metal arms of the star. On the Faraday 
theory, this should double the effect. 
Yours respectfull p 


December 11, 1867. 
* A current of electricity has been proved to exist in the 


manner suggested by our correspondent (vide page 163 of the 
present volume).—Eb. E. 
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TESTS OF IRON RAILS. 


Durie the last ten years, Mr. Peter Ashcroft, the 
engineer of the South-Eastern Railway, has made 
careful tests of every lot of rails ordered for that line. 
These tests comprise samples of nearly every make of 
iron rail in the kingdom, and Mr. Ashcroft has very 


kindly placed his record-book of these tests in our| of the first blow. The rails were cut to 4 ft. lengths 


readers. 


All the rails were tested by the fall of a ram of from 


hands to enable us to abstract the results for our | and supported on 3 ft. bearings, the ram striking mid 
= between the supports. 


he dates of the trials are not given ; but the tests 


300 lb. to 3501b., falling from heights increasing pro- | are recorded in the successive order in which they were 
gressively by one foot from 5 ft., which was the height | made between 1857 and 1867. 




















Weight | Weight] Num-| Blows in- Turned over, g s 
NAME OF RAIL OR MAKER. B oa mA as gong foot | Result of Blows. | or ae, See 4a ty MR. ASHCROFT’S MANUSCRIPT REMARKS. 
. WS. yy foot Z lege 
as under, $368 
Ses 
oS 
Ib. in. 

Ebbw Vale ese os oo oo 80 |3cwt.| 10 | 5ft. to14 ft.) Deflected 2} in. Turned 24 
Same rail turned... os eo « _— ” 9 | 5ft. to 13 ft. Broke oes oes A red short rail. 

Rhymney, first tried : “ ct “ae ~ 2 | Sft.to 6 ft. ro Not turned vs | Very cold short, and questionably safe. 

a, senand ool | 80 10 | 5ft. to 14 ft 1h | Gack wonteg quale. . 

., second rail... ‘ mt seal : . 

Bolekow and Vaughan —.. v on ‘A 3 | 5ft.to 7 fi. = ~ i Cold short. 

Bailey... ins me a ‘ 6 | 5ft. to 10 ft. ~ irs Of middling quality. 

Beale and Co. ‘ | 80 : 2 | Sft.to 6 ft. a ‘ .v | Questionably safe. 

Old Dover rail | 68 o 1 | Sft.to Sft. ie a 9 Bad. 

Do., another | 68 “ 1 | Sft.to 5 ft. am = ” Bad. 

Do., a third — ‘ | 68 bs 3 | Sft.to 7 ft. - x ” Somewhat better. P 

Mounsey and Janson “a | 75 on 2 | Sft.to 6 ft. <i a 1 These rails frequently broke in the road, and were taxen 

Do., another ove 60s o -| 7 4 | Sft.to 8 ft. ¢ ; . 

solckow and Vaughan, part worn -| 7 e 4 | 5ft.to 8 ft. ~ “ H Very hard and cold short. 

Do., another, part worn | % ii 7 15 > to M3 ~ peut et 13 As before. 

Ebbw Vale, S. E. R. 75 11 | 5ft. to 15 ft. eflected 3 in, urne : . 

Same rail, turned over ee _ ie 11 | 5 o to 15 ft. Sew oo 3 A safe but not # lasting rail. 

Ebbw Vale, another ea 75 10 | 5 ft. to 14 ft. ected 2} in. Turned 2 
Same rail, turned oe a: o 9 | 5ft.to13ft.| Straightened — 2} | Tough and red short, as proved. 

Derwent Compan ---/not given| 302 Ib.) 7 | 6 ft. to 12 ft. Broke Not turned | 2 A probably good wearing rail, 

D th fi 7 . 6 | 6 ft. to 11 ft. 1} As before stated 
0. another rai oe eee ° ~ . tated. ; 

Maker unknown, worn fifteen years ... é 68 = 9 | Gft. to 14ft.| Deflected 3h in. Turned 8} |) Very good in all respects, but could not obtain the name 
Same, turned 4 4 |6futo 9ft Broke '§ of maker bas 

me, turned over oe eee —_ 9 ft. ) _ — | 

Guest and Co. asin ++. Not given a 8 | Gft. to 13 ft. —— 23% » Turned 23 | 
Same rail, turned ess : _ 7 =| 6ft. to 12 ft. traightenec — | P , 

D.., turned second time ... _ ee 7 | 6ft. to 12 ft.) Deflected 2,% in. 7 >) ae ny as Se. 
Vo., turned third time ‘ —_ ee 7 6 ft. to 12 ft. Straightened _— —_— 

Ebbw Vale aes .-(not given| ,, 7 | Gft. to - ° Deflected ody Turned 1 | ! A red ont as proved by the smith when worked 
Same rail turned —_ 7 6ft. to 12 ft.| Straightene — 14 at a white heat. 

Old Dover main line sia ‘ — : 1 _ fall sls Panay Not turned » |. Very bad. 

Derwent rail to specification... ee — 7 =| 4ft. to 12 ft. eflected 33 in, Turned 15 | F . : a 
Same rail, conn se -— 7 | 4fr. to 12 ft. Siraightened e — | Of arse eg Pm twice afterwards bent under pr:ss, 
Do., turned again ese ° — a 7 | 4 it. to12ft.| Deflected § in. — — | paneun tenes 

Derwent rail to specification... . — ‘ 7 > a wieiat 3} Turned a Of fair quality, finally broken under hammer. 

Derweat ... eee . — 5 11 | 4ft. tol4ft. eflecte in. — . 

Same rail, turned - ra ix 2 5 14h cach Ricks bl = Very good in fibre and granular heads. 

Derwent Iron Company eve _ ” 3 | 4ft.to 6 ft. Broke Not turned ot Tvo cold short. 

Do., another rail ove — ae 5 | 4ft.to 8 ft. i i. 4 As before. 

Do., a third rail aes —_ a 11 | 4 ft. to 14 ft. * 9 3} Both good and safe. 

Derwent Iron Company e — ‘a 5 | 6 ft. to = ft. * va 2 Temperature 28° Fahr. A fair sample of a lasting rail. 

Do., another rail ‘ ° | o— 7 =| 6 ft. to 12 ft. 1 

Ebbw Vale “ee « . +-|not given . 10 | 6 ft. to 15ft.| Deflected 2? in. - 4 Did not break; a particularly tough rail. 

Worn rail out of line e ° oo ‘ 8 | 4 ft. to 11 ft. Broke if Very good. 

= a rail, _ ‘ os o oo ~ 10 | 4 ft. to re oy he . 2 } aa good ; previvus tests of this rail have proved 
0., another rai ‘ - — ~ 9 | 6ft.to14it.| Not broken — 3 very indifferent. 

Rhymney... od — [850 1b.) 10 all 10 ft. Broke —_ 3 A fair rail. 

Rhymney... + — {|3001b.) 4 | 8 ft. to 11 ft. a Not turned 1,, | Rather too cold short. 

Do., another rail " _ e 8 | 8 ft. to 10 ft. ms pa Do. 

Do., a third rail _ o 2 se - to * ft. ee of A safer rail, with a fine granular head. 

2of 14 ft. 
Do., a fourth rail ... ose — a 4 fi of 13 rt . ~ 1} Rather too cold short. 
1 of 12 tt. 

Rhymney... ove . es o _— 1 14 ft. 

Do., another rail... % we ae en . 1 10 ft. “ " . 

. Overhanging weight of ends of rail greater than 
Do., a whole 18 ft. rail - _ 5 | all of 14 ft. 5 ate ¥ 
Do., second piece of 9 ft. as _ ~ 4 | all of 14ft. 2 . hi { = of rail itself, and test therefore not a fair 
Do., third piece of 4} ft. .. ove . — as 2 |both of 14 ft. "es ss § 
mymeey, aie ~ ose ose os a : . os ae re . ” ” ‘Ws bon these tests the Rhymney contract was withdrawn. 
0., piece of same rai ese eo | — . . an 
Khymney rail A ... ° a +-+|not given 3 ewt. 1 8 ft. a o~ == |) 
Do. ses ‘ , oe aaa . 1 7 ft. es am “1 
Do. C.. é ° oo _ Re 1 6 ft. is — init 
Do. D-.. ‘ ase ‘ _ 4s 2 | 5 ft. and 6 ft. os Not turned } 
Do. Dove ° ove ~ a 2 | 5ft. and 6 ft. a ‘ ¥s 
Do. P use ‘ ooo - — “ 3 | 5ft. to 7 fr. ~ pe vs 
Do. - eae a — a 4 5 ft. to 8 ft. a a % ri 
Do. ae , = a ee a 5 | Sft. to 9 tt. 2 . H + All unsatisfactory. 
Do. bw e ° . — 1 8 ft. ox 
Do. K .. ve ne ol es 3 | all 10ft s j 
Do. L « ‘ oe oof of 1 8 ft. a * Pa 
Do. M.. ee eee | — * 2 |7ft. and 8 ft. re ‘s 4 
Do. pa ii _ el : 1 ft. “ 7 7 
Do. 0. . ose | = i 2 |8ft. and 9 ft. - ‘s ve |J 

Ebbw Vale ove o ++|not given| 4, 10 = 10 4 [Deflected 4} in. Turned 4} 

iree o 
Same rail, turned “ | = ” 9 |4 10ft., six Broke _ 
of 15 ft. == 

Ebbw Vale, another rail . | ™ 7 all 10 ft. ” Not turned | 2§ 

Do., a third rail ove a — ss 7 all 15 ft. a be 4 

Hopkins’s... ade ose ° 82 ne 2 | 8ft.and 9 ft. ” ” Bad. 

Barningham’s . ° ° 73 2 | 8 ft.and 9 ft. “ ” As next before. 

Hopkins’s oe “ o eal \ ae “ 5 | 8ft. to 121. ss 133 | A very good sample. 

Do., another rail . sie sof 25 a 5 | 8ft. to 12 ft. a 1z 

Ebbw Vale as a ove | ss 8 | 8ft.tol5ft.| Deflected 4fin. Turned 4e 
Same rail, turned . ooo oo _ % 6 all 15 ft. Nearly straight ” _ 

Same rail, turned . “ | " 2 | both 165 ft. Broke _ ~ 

Barningham’s ° ° - * 78 ” 8 | 8ft. to 15 ft. | Deflected 3}3 in. | Turned 8 
Same rail, turned * ese ° a ” 6 all 15 ft. Nearly straight ea = 
Same rail, turned ° oe of) ” 2 all 15 ft. Broke - q 
































(Lo be Continued.) 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig Iron Market.—There is not mach to report with 
reference to the state of the pig iron market, except that the 
business doing from day to day is very small in amount, as a 
rule, and that prices are qradealty tending downwards. On 
Wednesday last 53s. 74d., six weeks, was paid; on the follow- 
ing day the market was somewhat firm, and a fair business done 
at 58s. 6d. a month, 53s. 44d. fourteen days, and 53s, 8d. 
cash. Since then prices have come down to 52s. 10d. one 
month and 52s. 8d. cash, at which prices business was done 
esterday. To-day 500 tons were reported at 52s. 10d. a month. 
No. 1 Gartsherrie and No. 1 Coltness brought respectively, yester- 
day, 60s. 6d. and 59s. 6d. The following are the pig iron ship- 
ments from all Scotch ports: 


For the week ending 7th December, 1867. 
tons. 
This yest so ose weet ti«i GD 
Last year... ove eve eee oe 8,122 





Decrease ove ne eve _ 2,560 
Total since 25th December, 1866 ... ee 579,221 
‘or corresponding period in 1865-66 eo 559,827 


Increase one oe ene ose 19,894 


Forth Bridge Railway.— Parliamentary notice has been 
published of an intention to apply, in the next session, for an 
Act to authorise the formation of a railway in the immediate 
neighbourhood of the town of Alloa, on the river Forth. It is 
to be a loop line of railway, starting from the Stirling and Dun- 
fermline line, touching the Forth at the narrow neck imme- 
diately west of Alloa Inch, where the river will be crossed by a 
swing bridge, and, after crossing the river, the line will meet the 
Caledonian branch at a short distance from South Alloa. The 
line will be about 3 miles long, and easy of construction. The 
bridge will also be easily made, and the necessary facilities for 
the navigation of the river. It is understood that the scheme 
is brought out by the North British Railway Company ; but it 
will be necessary that the capital be raised by the public, as 
there is no other mode by which the scheme can be successfull 
carried through. From 50,0002 to 60,0002. will suffice, it is 
expected. Alloa, Tillicoultry, and, indeed, most of the county 
of Clackmannan, are expected to be benefited by the scheme, 
while it will be a great aid towards getting a complete indepen- 
dent line from the north for the North British Railway Com- 
pany, by whom the loop line in question will be worked, the 
shareholders being eg we a dividend of 4 or 54 per cent. 
out of the revenue of the bridge. 


Royal Scottish Society of Arts.—The second meeting of this 
soviety was held in Edinburgh on Monday night, when Mr. 
Swan, F.R.S.E., Professor of Natural Philosophy in the Uni- 
versity of St. Andrews, read a paper on “* New Forms of Light- 
house Apparatus,” the consideration of which was remitted to 
acommittee. Professor Swan also described, and exhibited in 
action, by means of a working model, Foucault's regulator for 
the electric light. An interesting discussion ensued on the 
merits of Foucault’s invention, in the course of which mention 
was made of the excellent regulator invented by Mr. Hart, the 
well-known Edinburgh philosophical instrument maker. 


Railway Bridges on the Callander and Oban Railway.—The 
three large bridges on the Callander and Oban Railway, and 
ochich span the Teith three times between Callander village and 
Loch Lubnaig, are now all but finished. The middle one, 
which is at the Pass of Leny, is 140 ft. span, and the others are 
within a few feet of the same length. The iron girders have 
been supplied and erected by Mr. Stewart, ironfounder, Irvine, 
and the beautiful structures, so expeditiously thrown across the 
silver Teith, reflect on him the highest honour. The brid 
are all of the same patteru—the bowstring—and all of malleable 
iron. The other works on this railway are progressing rapidly, 
the permanent rails being now laid on several miles of it. 

Solway Junction Railway Bridge.—On Saturday last an im- 

nt step in the construction of the railway viaduct across 
the Solway Firth was accomplished, namely, the meeting of the 
two portions which have been worked from the English and 
Scotch shores, The last two girders required to complete the 
connexion were placed in position on that day, and thus the 
original design of the engineers has been accomplished. The 
portion of the viaduct now completed, which was commenced 
about two years ago, is about a mile in length, consists of 183 
piers, and has a height of about 40 ft. above low water. As 
authorised by the company’s Act of last session, 200 yards of 
iron work, or twenty bays, are yet to be added to the southern 
end of the viaduct. The grouna piles for this extension are 
now nearly all driven; and, with favourable weather, and tides 
permitting, the superstructure may be erected in about two 
months. 

The Sewage tion.—A very full meeting of the joint com- 
mittees named on the part of the Town Council, the Clyde 
Trusteees, and the Police Board was held last in the Council 
Hall, with Messrs. Bateman and Bazalgette, the two eminent 
London engineers, and Dr. Anderson, Professor of Chemistry, 
on the important subject of the sewage of Glasgow and the puri- 
fication of the river. The Lord Provost was in the chair, and 
stated that he had called the joint committees together in order 
that they might have an ype ad of expressing their opinions 
on the various modes that he had suggesied for dealing with the 
sewage. His lordship stated also that he did not understand 
that the reporters (the professional gentlemen) were to express 
any opinion on the subject until they had fully considered the 
whole question in all its bearings; but he thought it desirable 
that they should learn the sentiments of the various parties who 
had directed their attention to the matter. Several members of 
the joint committees thereupon expressed their opinions on the 
question, to the effect generally that the whole subject ought to 
be left to the unbiassed consideration of the eminent individuals 
who had been invited to report thereon, and that in dealing 
with oe question, ye more immediate object of the in- 
quiry reference to the sewage of Glasgow and the purifica- 
tion of the aa they should at the same time hep fa view 
the position 


of the sewage of these towns on the purification of the river- 
The reporters have already visited the vale of Clyde and th® 
outlets along the coast of Ayrshire and otherwise; but it iS 
understood that they will find it necessary to make a furtheT 
visit to Glasgow before they can satisfactorily report on th® 
question. 

Mishaps at Greenock.—The fact that ‘misfortunes never 
come single,” there have just occurred two unfortunate mishaps 
at Greenock. One of them is the falling of a large new qua; 
shed in course of erection at the Albert harbour, and well nig 
completed. The shed is 400 ft. long, 62 ft. wide, and 19 ft. high 
to the start of the roof, and the brick wall was 18in. thick. 
Messre. Bell and Miller, civil engineers in this city, are the en- 
gineers who are responsible for the designs. Those gentlemen 
visited the works only two or three days before the accident oc- 
eurred, and saw nothing to excite their suspicion as to any un- 
sound work. The roof was spanned with ircn girders, which 
were supported to the east of the quay wall on iron pillars, and 
to the west on the brick wall mentioned above. It was during 
a sudden gust of wind from the south-east that a portion of the 
west wall gave way, and the entire roof fell in with a loud re- 

rt. One of the workmen was taken out of the débris in a 

ifeless state, and other two were also injured, one of them very 
seriously. ‘The contract for the erection of the shed was about 
50002, and the loss caused by the accident is roughly estimated 
at-20002. The cause of the accident is unknown, but efforts 
are being made to institute a most rigid inquiry. For that pur- 
pose the Harbour Committee have appointed Messrs. Peddie, 
architect, Edinburgh; Duncan, engineer to the Clyde Trustees; 
and Laidlaw, of Messrs. Laidlaw and Sons, ironfounders, Glas- 
gow. Messrs. Thomson, builder, and Black, joiner, Greenock, 
were appointed by the Crown, and have given in their report, 
which will be forwarded to Edinburgh. 

The other mishap occurred in the shipbuilding yard of Messrs. 
Caird and Company. It proved fatal to two of the workmen, 
other two were severely injured, and several others were more or 
less hurt. The accident occurred in the erection of the frames of 
one of the large iron steamers which Messrs. Caird and Company 
are at — building. It is said that the carpenters had 
about thirty of the frames fixed in position from the stern, that 
these were bolted down to the keel with tie-bars, and held to- 
gether with bolted ribbons from the stern-post and wooden bars 
running across, and that all the usual precautions observed in 
fixing frames had been adopted. When the men were pulling 
an additional frame into position, and bolting and tieing it, a 
heavy northern squall struck the frame and staging, and the 
whole fell towards the bow with a tremendous crash, causing 
the deaths and injuries already referred to. “A workman, who 
was present on the spot,” writes to the Greenock Evening News 
relative to this accident. The following is an extract: “I will 
give you the facts, leaving you to draw inferences, The boat 
was let out to the foreman carpenter to put up the frames by 
contract, as all jobs are done in Caird’s. Time being money in 
this case, the men are hurried on before the work can be made 
sufficient, and I may say that she was only bound with one 
ribbon at the top, whereas there should have been three, or at 
least two, to keep her perfectly secure.” 

Shipbuilding Items.—On Monday last Messrs. Alex. Stephen 
and Sons launched, frém one of their shipbuilding sheds, Kelvin- 
haugh, the fine new composite ship Rona, of 650 tons, and 15 
A 1 at Lloyd’s. The Rona is owned by Messrs. Sandback, 
Tinnie and Co., Liverpool, is to be employed in their West 
India trade, and is to be commanded by Captain Richard Russell. 
The ceremony of naming the ship was performed by Mrs. 
Rassell. 

It is stated that Messrs. Scott and Co., Greenock, whose yard 
has been closed for the past year owing to its French connexioa 
at St. Nazaire, are about to resume operations with a screw 
steamship of 660 tons and 100 horse power, for the Anchor 
Line of Clyde and Mediterranean packets. 

The handsome twin-screw steamer Tigre, built by Messrs. Robert 
Duncan and Co., Port Glasgow, and engined by Messrs. Rankin 
and Blackmore, Greenock, has arrived at St. Vincent (Cape de | 
Verde), after a passage of 13 days 13 hours from the Tail of the 
Bank. Captain Risso writes that she is an excellent sea boat, 
and steams very fast, and that he is perfectly satisfied with her 
in every respect. The Silver River, which left the Clyde about 
the same time as the Tigre, had just arrived at St. Vincent, and 
they were to start together on the evening of the 19th ult. for 
Monte Video. 

The fine new may er gpery Islay, which has just been built 
by Messrs. Barclay, Curle and Co, Glasgow, for the Glasgow 
and Islay Steamboat Company, called in at Greenock a few days 
since, on her first regular trip. Her appearance, as she steamed 
into the quay, was very imposing, her great width and power- 
ful paddle-wheels giving her the appearance of a vessel of greater 
size than she really is. Since she made her trial trip to Islay 
the fore-part of her steerage deck hus been covered over, and a 
very comtortable forecastle made, which will be a great boon to 





the steerage passengers in stormy weather. Her cabin is hand- 
somely fitted up, equal to anything on the Clyde, and the state- | 
rooms and ladies’ and gentlemen’s cabins are wanting in nothing | 
that comfort could desire in a deep-sea steamer. 

Miners’, A ffairs.—The miners’ strike still continues in the | 
upper part of the Wishaw district. The miners employed at | 


two of the works on the Coltness estate are still out on strike. | gre 


‘Those, however, in the employment of Messrs. D. and J.Sneddon, | 
Catnnethancolliery, commenced work yesterday week at 4s. per | 
day, being a reduction of 6d. ‘The miners on the Wishaw estate 
are, therefore, little likely to obtain an advance this month. | 

From the Wishaw district we are also told that the workmen | 
employed by Archibald Russell, Esq., have now got the advance | 
of wages which it was originally agreed should come into force | 
on the 1st of November last, but which, in consequence of the | 
flat state of the coal market, was deferred till 2nd current. The | 
miners employed by John Wilson, Esq., are still on strike, no | 
arrangement having yet been made between employer and em- | 
ployed. The other pits in the neighbourhood are all wholly or 

ially working. 

Notice was given on Saturday last to the miners connected 
with the various collieries in the Hurlford or Kilmarnock dis- 
trict of a reduction of 6d. per day on the present rate of wa; 
The demand at the sale pits bas been very slack for some time 








the several towns along the river, and the effect past. 


RECIPROCATING WATER-METERS. 
To tue Eprror or ENGINEERING. 

Srr,—As I see that in your last issue of ENGINEERING, 
you have inserted an article written, evidently by its want of 
fairness, not by yourself, to show that the meter manufactured 
by this ag md is “ necessarily uncertain of action,” while 
that of the chester Water-Meter Company is “ certain of 
action,” will you kindly, in the cause of fair play, insert 
this, as the “case for the other side.” 

To work a meter with the least difference of pressure, it is 
“not in all cases” requisite that the reciprocating piston 
“shall merely change the position of a er valve.” For 
instance, in the case of the Manchester Water-Meter Com- 
pany’s meter, one valve might be substituted for the two now 
employed, that would work with less friction than the smaller 
of these, and therefore with less loss of “ head.” 

If it be attempted to maintain the reciprocations of the 
piston by causing it to directly (as I read the word “ ange 
open the regulating or controlling valve, it is certain “that 
“the piston will stop after having moved the valve but half- 
“way in its course,” as the confined water on the exhaust 
side of the cylinder will, by its incompressibility, resist its 
further motion. 

“Tn the affair known as Myer’s,” the reciprocating piston 
“does not knock open” the reversing valve at the end of 
each stroke ; it compresses during the stroke a couple of steel 
springs, or extends a pair of india-rubber springs, or, in the 
case of the larger sized meters, raises a small weight, which 
on the completion of the stroke, being released, act upon an 
intermediate rigid rod and instantaneously reverse the valve, 
“the old, old expedient” “of so arranging a pair of springs, 
“that, during the first half of the motion of the valve the 
shall resist its action, while during the last half they shall 
“help it,” not being required, as the springs which are used 
do not act upon the valve at all until the end of the stroke 
of the piston. 

I think it does need an “explanation to show that the 
“London and Westminster Meter Company’s meter cannot 
“be depended upon for certainty of action,” and “ that, after 
“a considerable period of use, it would not measure at all,” 
although it requires none to show that “their meter would, 
when in perfect working order, measure accurately,” as the 
article candidly admits. 

“When we remember that there are dozens of piston- 
“ measuring water-meters, the following extract from Myer’s 
“ prospectus,” certainly would read “impudently enough,” 
if it rested its claim for excellency merely on the fact that it 
is a piston-measuring water-meter; but when it founds its 
claim upon the fact that it combines with the advantages of 
a piston-meter those of possessing a valve, which is de- 
“ scribed in the prospectus as working almost entirely without 
“friction,” and of being light and compact, that claim being 
fully substantiated, there is no impudence in the matter. 
- The excellency of this instrument as a water-meter consists 
“in its measuring the water by means of a movable division 
“or piston fitted accurately to the interior of the cylinder, so 
“that instead of an inferential there is an actual measurement 
“of every quantity of water drawn through it, combined 
“ with the peculiar valve by which the water is admitted, first 
“ to one side and then to the other side of the piston, and also 
“the lightness and compactness of the whole.’ ; 

If you will allow me, I will draw a slight comparison 
between the two meters. 

As the pistons in each are similar, the friction and wear 
in each will be the same. 

The valve in Myer’s meter is very simple, almost friction- 
less and single ; the valve in the Manchester Water-Meter - 
Company’s is complicated, has four wearings, which are ex- 

to a disadvantageous pressure of the water, and is 
moreover a double valve. 

The valve in Myer’s, not being ex to wear, will never 
be any the worse for it ; the valve of the Manchester Water- 
Meter Company is exposed to a most — wear, and 
will soon be the worse for it, for the following reasons: Its 
main valve has attached to each end of it, rigidly, a piston 
working in a shallow cylinder, whichis fixed ; as the valve 
wears away, the pistons are brought out of truth with the 
cylinders, and consequently, the pistons get light and worn 
away on the lower side, which will act disadvantageously in 
more ways than one, or if the substance of which they are 
composed resists wear more than the valve, they hold the 


| valve away from its seating, and the machine ceases to be a 


meter ! 

The water in Myer’s meter is not admitted to any of the 
working parts, except the piston ; in the Manchester Water- 
Meter Gumpeny’s meter, it is admitted to all, and a little 
sand or mud would make short work with the valves and 
index. The cover of Myer’s meter, on this account, needs 
only to be strong enough to protect the meter from"being 
tampered with, whilst that of the Manchester Water-Meter 
Company’s meter must be sufficiently ame & resist the 
pressure of the water, and consequently must be heavy. 

As for the certainty of action of Myer’s meter, compared 
with that of the Manchester Water-Meter Company’s, it is 
ater by far, for wear in its moving parts will not affect its 
action (and the article referred to admits of its being capable 
of being put in working order), while it will seriously affect 
that of the Manchester Water-Meter Company’s meter. 

‘To carry my comparison into the prices of the two meters, 
those of Myer’s are little more than one half of those of the 
Manchester ——— Company’s. 

Apologising for thus tres on your s ‘ 

= ae ry ours faithfully, 
AurreD WILLMER Pocock. 

London and Westminster Meter ang (limited), 

Johnson’s-place, Lupus-street, 8.W., . 12, 1867. 

[The article to which our correspondent refers was written 
by the Editor, and those who wish to test.its conclusions, 
should either take the advice of any — and disinter- 
ested engineer, or, which would be less satisfactory in the result, 
buy and {use one of the meters. The mechanical expedient 
relied upon, is very old, and it cannot be depended upon to 
work with certainty for a period.—Ep. E. 




















Dec. 20, 1867.] 


ENGINEERING. 


563 











STEAM HAMMER AT THE ATLAS WORKS, GLASGOW. 


MESSRS. ROWAN AND CO., ENGINEERS. 
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WE give above an illustration of a very convenient modi- 
fication of the Condie hammer which has been introduced by 
Mr. Rowan in his own works at Glasgow, and has given per- 
fect satisfaction in working now for several gee. Mr. Rowan 
has dispensed with the hollow piston-rod of the Condie hammer, 
and makes his steam-passages enter the moving cylinder at the 
sides, thereby obtaining a pair of straight circular guides for 
the movement of the hammer-head. The steam pipes are fixed 
to the entablatures of the hammer-frame, and og through 
stuffing-boxes in the cylinder-top. One passage, T, is used for 
the single action of the hammer while the other pipe, K, takes 
the steam to the bottom of the steam cylinder, and makes the 
hammer double-acting. The Condie hammer in its original 
form was particularly difficult to manage when double action 
was wanted. Messrs. Musgrave and Sons, of Bolton, patented 
an arrangement of that kind in which the central piston-rod is 
divided into two different passages, and these hammers have 
come into considerable use. The present modification seems 
to be still more convenient, and it combines the advantage of 
providing ample sections of steam pipes and exhaust passages, 
and at the same time assisting the steadiness of the hammer- 
head in working. The arrangement will be readily understood 
by reference to the engravings. 
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THE SOUTH-EASTERN RAIL TESTS. 

Mr. Asucrort, the engineer to the South-Eastern 
Railway Company, has earned the best thanks of the 
profession by placing in our hands, for publication, the 
important series of rail tests which he has carried on 
during the last ten years. Few engineers would 
volunteer such full and suggestive information upon 
points so closely involving questions of the failure of 
the materials adopted by them in their practice, and 
involving, also, to some extent, the reputation of a 
large number of manufacturers. Few engineers, in- 
deed few men of any profession or calling, will im 
information spontaneously, and many will, even wh 
on oath, fence with counsel to avoid “ committing 
themselves,” a consideration too often held as of 
greater importance than that of telling the truth, the 
whole truth, and nothing but the truth. 

We cannot but allow, however, in considering the 


engineer freely placed his records in our hands, for 
the contempt, if it was not indeed indignation, with 
which he, in common with other permanent way 
engineers, had observed the interested cant lately 
started as to the “molecular deterioration” of a 
material so greatly superior to iron, viz., steel. The 
fact that a double-headed steel rail, which had shown 
the most extraordinary durability ever recorded of any 
rail, had at last been broken by t violence, and 
that sideways, was reported as having proved that “it 
“had behaved as an iron rail worth 5/. per ton would 
‘have behaved ”! and it was asserted, with all the con- 
fidence of quackery, that its failure had been caused 
by “molecular deterioration,” an infirmity to which 
ail steel was necessarily subject. So much is generally 
conceded to the editorial impersonality, that many 
might have supposed this astute opinion to have been 
enunciated by some competent person, some eminent 
physicist or metallurgist. But no gentlemen of this 
class, as we happen to know, employ their pens in the 
journal in which the nonsense in question appeared. 
It was written indisputably by a young bs com- 
paratively unknown Irishman, who has had no 
practical experience with railways, otherwise than as 
a passenger, and none but the most superficial and 
Quixotic with engineering in any form whatever. 

Mr. Ashcroft’s records show but too plainly what a 
treacherous material is the iron rail of commerce. That 
many iron rails are good and moderately durable none 
can deny. Indeed, were we still using cast-iron rails, 
it is beyond doubt that many remarkable exceptions to 
its general brittleness would be found in favour of that 
material. But there are wrought-iron rails which 
broke, under Mr. Ashcroft’s tests, as if they had been 
pig iron. One broke by being lifted by two men and 
—— across the beak of the anvil. The piece was 
a short one, and weighed but about 801b., and the 
lift could not, from the height of the anvil and the 
reach of the men, have been a high one. Many 
others are marked “rotten,” “bad,” “ questionably 
safe,” &c. We give al/ the tests recorded, without se- 
lection or exclusion, nor have we any reason to suppose 
that the experience of a great company like the South- 
Eastern differs from that of other railway companies. 
The steel rails tested did much better. Indeed, 
with but one or two exceptions, none were broken. 
One was evidently made too hard, with reference to a 
high degree of durability. But unlike iron, the qualit 
of steel is now known to be completely under control, 
so long as the chemical tests for sulphur, aie age 
and carbon, now employed at the best steel works, are 
observed, and the steel-maker can, almost at will, 
make either a hard or a soft rail, while the iron rail 
which the ironmaster may wish to be soft may turn 
out hard. 

In connexion with Mr. Ashcroft’s tests, we will here 
give those made upon Bessemer steel rails rolled last 
month at the works of the Bolton Iron and Steel 
Company. The rails were double-headed, and weighed 
68 lb. per yard. From each of twelve days’ rolling, 
a rail was taken indiscriminately by the inspector, and 
two lengths of 4ft. were cut from it. One of these 
was tried, supported upon 3 ft. 6in. bearings, by 20 
tons dead weight ; the other piece was tested, on 3 ft. 
bearings, by a ram of 1 ton weight (seven times as 
heavy as that employed by Mr. Ashcroft) falling 30 ft. 
at a single blow, only one blow being given to each 
sample. The anvil supporting the chocks on which 
the rail rested weighed 10} tons. 

The tests were as follows : 
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lt will be seen that the quality of the rails was re- 
markably uniform. None of the rails broke. We 
have a sample of one of the fractures, poppealy 
broken afterwards, by nicking and repeated blows. 
The fracture is excellent. Fine, close, granular, and 





readiness with which the South-Eastern Company’s 


perfectly uniform throughout. 
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LITERATURE. 


Austrian Government —— on the Paris Exhibition. 

Officieller Ausstellungs-Bericht. 1867. 

Tuere is a literature of the waste-paper basket— 
books which, were they to follow their natural desti- 
nation, would pass from the printer’s straight away to 
the waste-paper dealer’s hands, and which in reality 
form the Ballast of the booksellers’ stores and the 
immobiliaries or “ fixtures” on the shelves of a library. 
We have in this country examples of this class in 
many volumes “ printed by order”—parliamentary 
blue-books, of which we do not deny the necessity 
and propriety of existence, while we are accustomed 
to look for them uncut and unread in the antiquaries’ 
shops, or in places of a much less dignified Meeenry 

ition. On the Continent the official reports on 
international exhibitions, printed in the name and by 
authority of paternal imperial and royal Governments, 
and at the expense of their respective subjects, stand 
rominent in this line of literature, and their be- 
viour in the market has become quite proverbial 
with Continental booksellers. Considering the nature 
of these volumes and the manner in which they are 
produced, this is not at all astonishing. A report on 
the heterogeneous mass of articles collected together 
at a great exhibition is necessarily an unwieldy com- 
pilation of treatises, which have no connexion amongst 
each other, and no other mutual influence except the 
crowding out of all useful and detailed information 
upon any one branch by the space required for another 
class of articles. The large amount of “ printed 
matter,” and the scantiness, if not absence, of valuable 
information, which such a volume offers to its pur- 
chasers is in itself a bad oy oy Rye tg cheap the 
paternal Government my x the selling price—and 
this alone would account for the unpopularity of books 
of the kind, were they even written by acknowledged 
authorities, and edited in a suitable way. But this is 
very rarely the case. Men of standing are unwilling 
to write unless they see a prospect of their productions 
being read and appreciated, and the mere glitter of a 
crown is not always—although it may be occasionally— 
sufficiently attractive to entice such authorities to take 
a share in these official productions. In Germany the 
popular feeling has become so manifest in that direc- 
tion that the Prussian Government have given up the 
idea of publishing any report, and have followed 
the example of the British commission in inviting 
some suitable parties to write short papers for publica- 
tion in one of the Berlin journals. In France the 
official report is at the same time the report of the 
juries, and has therefore a better /ocus s¢andi; more- 
over a provision has been made to allow each reporter 
to get his oy printed in the form of an extra 
pamphlet for the mere cost of the paper, and some of 
these single pamphlets will therefore have a fair pros- 
pect of a proper circulation, each standing upon its 
own merits. The Austrian Government report, of 
which a small portion is now before us in the 
proof-sheets, is likely to prove a total failure from 
the want of similar provisions. Its editorship is 
ractically anonymous, since the name of Dr. Franz 
| eco, is no name at all, if we look for names 
in the registers of scientific authorities or cata- 
logues of literature. The majority of the actual re- 
porters is of the Neumann class, and, to get some 
names of standing upon the /i//e-page, Baron Burg 
and Professor v. Schrétter have been asked, not to 
write a few lines, but to look through the writings 
of those literary nonentities, and thus to reflect a 
certain borrowed light upon these latter. Two well- 
known authorities on mining and metallurgy, M. v. 
Rittinger and Professer v. Tunner, who have accepted 
nominations as reporters, published their reports 
long ago independently, so that the “official” report 
will bave to reprint these respective portions from 
* unofficial” sources. Of the original matter contained 
in this report we are not as yet in a position to give 
numerous quotations, but we translate the following 
from the report on “ Railway Materials,” and we be- 
lieve it speaks for itself. 

“ Water-feediny Apparatus—W ater-cranes and one 
“ water-reservoir for feeding locomotives show nothing 
“new.” 

The “ official” critique on English steam-cranes is 
as follows : 

“ England: mg | Brothers, London; Taylor, 
“* Britannia Works, Birkenhead ; Stothert and Pitt, 


* Bath, are all exhibitors of portable steam-cranes.” 
There is no denying the perfect impartiality of such 

official criticism. On railway axles this oracle says : 
* Avles.—Carriage-axles we find of iron (close-grain 


“ iron and fibrous iron), puddled steel, Bessemer steel, 
“ and also numerous specimens of crucible cast steel. 
“ Belgium shows particularly iron axles. Puddled-steel 
* axles are made in Prussia, which is very well repre- 
“ sented by the Phoenix Iron Works. The excellent 
* steel works of John Brown and Co., in Sheffield, 
“ make axles of their peculiar Atlas steel.” 

We believe these few sentences are quite sufficient 
to characterise the knowledge and style of the writer, 
and to justify no great expectations of the gross bulk 
of this official report. Under such circumstances it is 
our duty—and we claim some credit for this act—to 
draw out of this heap of literary rubbish one single 
chapter of considerable merit and value—a production 
worthy of a better fate than is, in all probability, await- 
ing it in the company in which it is placed, and which 
we should like to see appear by itselt in the form of a 
small pamphlet or book, in order to save it from ob- 
livion. This chapter is the report on ‘ Locomotive 
Engines,” written by M. Josef Ritter v. Stummer 
Traunfels, the engineer of the Northern Railway of 
Austria, whose name will now be familiar to most 
of our readers. M. v. Stummer visited the Paris 
Exhibition as a member of the jury, and’he studied 
his subject with more than usual attention and care. 
He has, moreover, very freely availed himself of the 
information and drawings which have been published 
in our pages—a course to which he is all the more wel- 
come since the coincidence of his general views with 
our own has not impaired the originality of his obser- 
vations and of his style of argument. If we say we 
recognise “ our school” in M. Stummer’s writing, we 
know that nobody will be more fully aware than him- 
self that we are paying him a compliment, since our 
columns are only the mirror for modern engineering 
practice in this country, and their “school” is the 
teaching of all successful engineers all over the world. 
M. Stummer’s report on locomotives is a very concise 
and welhenmaael paper on the locomotive practice of 
1867, as represented at the Paris Exhibition. His 
general introduction we translate in extenso, and we 
shall, on a future occasion, give some abstracts of his 
critiques on some of the most characteristic types of 
locomotives. We think it right to add, that M. Stummer 
writes very elegant German—precise, fluent, and very 
rich in expression, and we must, therefore, translate 
somewhat freely in order to follow his meaning rather 
than his words. 

* Introduction.—If we look at the history of the 
locomotive engine, and compare it with the course of 
progress which other branches of theoretical and prac- 
tical mechanics have made in contemporaneous periods, 
we meet with one of the most curious and instructive 
phenomena in the history of civilisation. The loco- 
motive engine, as produced and put into the shape of a 
complete mechanism by Hackworth, Gooch, Stephenson, 
and some other engineers, was originally so correct in 
its principles, and its design was so thoroughly prac- 
tical, that, whatever may be said and written to the 
contrary, there has been no important change made in 
its construction, up to the present day. This perfec- 
tion of the locomotive in its early stage of develop- 
ment formed in itself a barrier for all further improve- 
ment of its general design. The other branches of 
mechanical industry, on the contrary, were at that 
time so far beyond the proper demands of locomotive 
construction, that the very tools for the manufacture 
of all parts of the engine, and improved modes of 
manufacturing the materials, had to be invented in 
order to attain the required — of precision in the 
making of each single part. Very few engineers only 
have realised the truth that the locomotive in its sim- 
plest and original form is sufliciently perfect in prin- 
ciple to require only a high degree of precision and 
excellence of workmanship in order to do all that can 
be desired of its practical performance. Those few, 
however, who, with a far-seeing eye and clear judgment, 
have looked to these practical points have been emi- 
nently successful as constructors of locomotive engines, 
They have been the objects of wonder and of envy for 
their less clear-headed colleagues, who preferred the 
road of ingenious and piquant originality, and en- 
deavoured to stigmatise their betters as enemies of 
progress, who should be driven from the field by 
the creation of wonderful and complicated, though not 
practically useful, machines. There appeared, conse- 
quently, long boilers and short boilers, great wheel 
bases and small ones, large and small wheels, outside 
and inside _— and many more simple alterations 
of detail held up by their respective inventors as in- 
dispensable conditions for superior performances of 
locomotives; and these so-called improvements followed 
each other so rapidly, and were very oftenso diametrically 





opposed to each other, that engineers had hardly time 


to consider one proposal before they were expected to 
try the very reverse principle at the bidding of some 
other authority. It is only from this consideration 
that it becomes possible to explain the endless pro- 
traction of controversies about the merits and demerits 
of two or four or eight cylinders of tank-engines and 
tender-engines, of articulated and stiff couplings, of 
which even the most dispassionate members of our pro- 
fession cannot keep aloof. The International Exhibi- 
tion of 1851 produced the first result of this search 
for originality in locomotive design. This was the 
Crampton engine, which in its own native land has 
been discarded after a short experience as one of the 
most dangerous enemies of the permanent way, and 
which has held its ground only on some Continenal 
railways for a considerable length of time. The next 
‘improvement’ in the direction of locomotive de- 
signing appeared at the Paris Exhibition of 1855. 
This was the Engerth engine, called into existence with 
the special intention of transmitting power from the en- 
gine wheels to those of the tender by means of cog- 
wheel gearing, and thereby utilising the weight of the 
tender for adhesion. This system had lost its right of 
existence from the moment that experiments had 
proved the practical impossiblity of working such a 
mode of coupling. The fact that for years after 
the cog-wheel coupling had been discarded these 
mutilated constructions were worked and copied, 
and designated as ‘Engerth’ engines’ by profes- 
sional men, shows how little their real principle 
has been recognised. Only at a very recent date, 
and after along and embittered contest of parties, 
has this system found its proper place in the 
estimation of the great majority of locomotive en- 
gineers, and it is to be expected that judgment will 
be passed upon it accordingly in future. Since the 
Engerth engine gained a ‘grand prix’ at the Paris 
Exhibition, locomotive constructors would no longer 
content themselves with anything that was simple. 
‘Improvements’ followed each other with increased 
rapidity, and grew more and more complicated and im- 
practicable from day to day. The London Exhibition 
of 1862 contained no less than three such novelties, or 
so-called new systems of locomotive construction. M. 
Petiet’s engine, with its colossal boiler, superheater, 
and feed-water heater, Haswell’s duplex engine, with 
four cylinders and corresponding cranks and counter 
cranks, and a new and enlarged edition of the En- 
gerth fogne—e engine ‘ Steierdorf’—formed this 
remarkable group. They represented the tendency of 
the time in the most pregnant manner; and on ex- 
amining the London Exhibition of 1862, the question 
for the first time was raised in proper earnest, whether 
it be possible to move on still further on this danger- 
ous road of so called progress in locomotive engineer- 
ing; and if the point then arrived at was not one of 
those extremes at which every progress is impossible, 
and a complete return upon the is the only re- 
maining step to be taken. In what degree such a 
reaction has taken place, and how far the hopes and 
fears entertained upon this subject have been realised, 
at the Exhibition of this present year will be shown in 
the detailed examination of the different locomotives 
exhibited at Paris. The greatest number of exhibited 
engines belonged to the French department, while the 
representation of other countries, and particularly 
that of England, was in no way proportionate to their 
respective powers of production. One fact is worth 
of notice as an indication that the proper understand- 
ing of the purposes of international exhibitions is 
rapidly spreading amongst manufacturers. This is the 
readiness with which the greatest and most celebrated 
locomotive-makers furnished information upon all de- 
tails connected with their constructions to the profes- 
sional visitors of the Exhibition. There were only a 
very few firms, mostly of very inferior standing, who 
considered it more to their interest to practise a 
ridiculous system of mysteries and mystifications.” 

We shall, as we have said, consider M. Stummer’s 
report further on an early occasion. 








THe CLEVELAND Iron Trapr.—The pig iron market at 
Middlesboro, is quiet and not much business is reported, but 
rices are about maintained. Some large cargoes of pig 
ve been lost in the recent gales, and will have to be re- 
P=. The stock of pig in the district is not considered to - 
increasing. The foundries of the district are only mode- 
rately busy. The manufactured iron trade of the Cleveland 
group is still dull. A few rail inquiries for spring delivery, 
and other supplies for 1868, are in the market for the United 
States, but in a very questionable shape. A little more 
activity among iron shipbuilders is reported from the Clyde, 
and there is rather more doing in the Tyne and Wear, but 
the demand generally for plate and angle iron continues 
limited, The home and Continental demand for merchant 





rails is small. 
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THE TELEGRAPH TO INDIA. 

A snort time since, two companies issued their 
prospectuses with a view to raise capital for the con- 
struction of direct and independent telegraph lines 
from this country to India. e took occasion then 
to examine into the respective merits and advantages 
of the respective projects in an article which appeared 
at page 57 of the present volume of ENGINEERING, 
pat having minutely gone into the proposals of the 
two companies at that time, it is not necessary to do 
more now than refer to the former article on that sub- 
ject. One of these companies, however, is now endea- 
vouring to obtain a Government guarantee on the re- 
quired capital, and a memorial with that object, 
signed by numerous leading merchants in London, 
has been submitted for the favourable consideration of 
the Secretary of State for India. The subject of direct 
telegraphic communication between England and India 
being thus again brought publicly forward, we may, 
with advantage, revert to it here, with a view to point 
out the necessities that exist for a such a line, and the 
drawbacks to the working of the present system. 

About the year 1863, after the failure of the Red 
Sea cable, a new means of submarine communication 
from India westward was found in the Persian Gulf. 
Under the superintendence of the late Lieutenant- 
colonel Patrick Stewart, this cable was laid from 
Kurrachee to the mouth of the Shalt-el-Arab, and, at 
the active instigation of the same officer, a convention 
was concluded with the Ottoman Government, stipu- 
lating for the use of a land line in course of completion 
through Asiatic Turkey, from Scutari to Fao. Fur- 
ther, and to provide against accident between Bagdad 
and Bushire, negotiations were opened for an alterna- 
tive land line through Persia, of which these two 
stutions were the termini. The cable from Gwadur 
to Fao was laid in March, and the Turkish convention 
signed in September, 1864. The Turkish Asiatic land 
line first took messages from the cable in February, 
1865, and the Persian auxiliary line opened in the 
following month. 

A telegraphic despatch to India from this country 
is, according to existing arrangements, given in the 
first instance to a telegraph company over whom the 
Government has no control. Neither has our 
Government, as yet, become a party to the Paris 
Telegraphic convention, although negotiations for 
that purpose are now being carried on. At present, 
therefore, it sends its own ordinary despatches much 
in the same way as a private individual. The Indo- 
European message does not therefore start from the 
Government hands at all. In finding its way to 
India, the telegram may take one of two great alter- 
native lines—the Russian or the Turkish. To reach 
Turkey, or rather Constantinople, there are two 
principal ways, vid Vienna or Turin. The former 
transmits its despatches by Servia, Wallachia, or such 
other route as may seem expedient. The latter, 
choosing the Italian coast-line and cable across the 
lower Adriatic, seeks the Turkish capital by Salonica 
and the western shores of Marmora. Once arrived at 
Constantinople, the India-going message comes under 
the xgis of a convention called the “ Indo-Ottoman.” 
This provides it with an exclusive wire through Asia, 
and regulates its tariff up to Fao, where a British 
staff awaits it for despatch by cable. But from Con- 
stantinople to Fao, or about one-third of the whole 
distance from London to Kurrachee, the administra- 
tion is Turkish, and a convention in Asiatic Turkey is 
not like one in the heart of Europe. The British 
Government may provide for the exclusive use of one 
out of two wires; the Turks may, in their anxiety to 
do well, set up a third and in some places a fourth 
wire ; but no provision can be made that the line shall 
be in working order, and the wires free from contact. 
The British Government may ascertain, by inspection 
and inquiry, what is requisite, and advise the ad- 
ministration accordingly ; but it is out of their power 
to control the Government of a foreign power as if it 
were their own. The telegram in Asiatic Turkey is, 
therefore, to a great extent, at the mercy of un- 
systematic and unskilled superintendents and signal- 
lers, and a poorly qualified executive, except in the 
lower grades, where there is activity and intelligence 
as well as good will. 

Sometimes the telegram turns off from Bagdad, 
and makes its way, by the Turko-Persian frontier at 
Khanikeen, through Persia to Bushire. In this 
country there is a British director and staff, whose 
control is so far exercised, that a message may be 
said commonly to traverse the 1100 miles of telegraph 
now set up in about an hour. But the local Govern- 
ment is disinclined to delegate its authority over line 
guards to the English officers who direct the working 





of their Indo-European telegraph, and, consequently, 
there are occasional interruptions through breakage, 
and the posts are not always of sufficient strength, or 
examined and renewed with sufficient attention. 

From Fao to Kurrachee, as also from Bushire to 
Kurrachee, is the only section of the whole line ex- 
clusively under Government control, and for which 
Government and its officers are directly responsible to 
the public. It is submarine, and therefore, needs no 
provision for daily watching. The cable stations at 
Gwadur, Mussendom, Bushire, and Fao are supplied 
with efficient establishments, and the director at 
Kurrachee has his own particular staff. With the ex- 
ception of two or three interruptions in traffic, owing 
to breaks in the cable, this line has worked admir- 
ably, and has realised good returns. In addition to 
this, there is also the land section, or alternative line 
between Kurrachee and Gwadur. 

It will thus be understood that Government exer- 
cises no absolute control over outgoing telegrams to 
India, until they reach the submarine cable at Fao or 
Bushire; and no pemed control, except in the 
Persian alternative line. Home-going telegrams are 
despatched by Government officials, but fall out of 
all Government control on reaching Turkish territory, 
whether at Fao or the Persian frontier at Khanikeen. 

In 1866, efforts were made in order to obtain an 
exclusive line through France and Austria to Constan- 
tinople. Lieutenant Colonel Goldsmid reported on 
this subject, under date 27th October of that year, 
that “M. de Vougy told us plainly he was sake to 
“ meet our wishes, but that it was useless to arrange 
“simply for a special wire through France, unless 
“ Austria would do her part as well.” In May of the 
present year, Mr. L. W. Courtenay in writing to 
Lieutenant-colonel Goldsmid stated, “‘M. Brunner 
* has arrived here (Constantinople), and we have had 
“several meetings with Agathon Effendi. The Aus- 
“ trian director-general es decidedly to odject to 
“give us a special exclusive wire, but offers us 
“two direct special wires to Vienna—one vid Bosnia 
“and the other vid Belgrade. Our messages to 
“and from India are to have priority over either 
“of these wires, even over their own Govern- 
“ ment despatches, which would be sent by a third 
* direct wire in case the other two should be taken up 
“ by our messages.” This offer her Majesty’s ambas- 
sador at Constantinople was authorised to accept. * 

About the same time, viz., on the 6th May last, 
Lieutenant Goldsmid, writing to her Majesty’s minis- 
ter in Persia, stated, “ Major Champain appears to 
“have arranged, in concert with the Russian and 
“ Prussian telegraph administrations, a means of com- 
* munication between England and India, which pro- 
‘mises to furnish at least a good alternative to the 
- ee line in the event of interruptions on the 
** latter.” 

The irregularities accompanying the despatch of 
telegrams between England and India occur some- 
times in the course of their transit through Europe, 
and at other times are clearly traced to the malad- 
ministration of the Ottoman telegraphic system. In 
December last, a very cageaneeil signed memorial 
from all the respectable bankers and merchants of Con- 
stantinople was presented to Ali Pasha, describing in 
the most explicit manner the disgraceful state of the 
telegraph service, its corruption, and the absolute 
necessity of something being done to improve it. 
After a month’s delay, doubtless for the purpose of 
inquiring, Ali Pashi replied to the memorialists that 
he had every reason to be satisfied with the system. 
Viewing the prospects of effecting any real improve- 
ment. in the working of the Turkish telegraphs as 
highly uncertain, Major Champain considers that it 
would be best, if possible, to avoid them altogether. 
In a letter to the Under Secretary of State fur India, 
of 12th February last, that officer wrote: “I have 
“said that the Constantinople line is working badly, 
“and I allow that the opposition line by Russia and 
Persia is no better ; Dut it must be remembered 
“that, from the day the Indo-European line was 
“opened to the public, we have never ceased urging 
“reforms at Constantinople, and endeavouring to im- 
“ prove the telegraph organisation. The difficulties in 
“the way of obtaining a special wire from England to 
“Turkey are great, because the line passes through 
“many administrations who naturally, take compara- 
tively little interest in the fate of through messages. 
“On the other hand, the line vid Prussia and Russia 
“to Persia is, I may say, entirely in Prussian and 
‘Russian hands as far as Julfa, the Russo-Persian 
“frontier. From London to JuMa the line is generally 
“ well worked; but, unfortunately, the Persian line 
“from Julfa to Teheran, a length of about 500 miles, 





“is not to be trusted, and up to the present, we have 
“had but one wire for half the day between Teheran 
“and Bushire. Our second wire is now being attached 
“along the last-mentioned portion; and if we can 
“but improve the line between Julfa and Teheran, the 
“telegraph to India, vid Russia, will, I think, be 
“better than that vid Turkey. A proposal has, how- 
“ever, been made by the well-known firm, Messrs. 
“Siemens Brothers, which, if carried out, will, 1 am 
“convinced, give general satisfaction.” That firm, it 
appears, have obtained promises of concessions from 
both the Prussian and Russian Governments, under 
which they would be permitted to construct, and 
entirely work, a double line of telegraph extending 
completely through Prussia and Russia to the Persian 
frontier. They would have to pay a royalty on each 
message, and would be debarred from interfering with 
the local traffic. But, in order to enable them to raise 
the sum of money required to accomplish this work, 
they were desirous of obtaining certain assurances 
from the English Government. A submarine cable in 
the Black Sea, to avoid the one physical difficulty 
presented by the Caucasian range, forms a part of 
their scheme. The Messrs. Siemens considered that, 
if a trustworthy line be once established, and the con- 
fidence of the public obtained, the through traffic 
would quickly increase two or threefold, and that the 
could ensure this, and successfully compete wit 
Turkey, if their line, good from London to Julfa, can 
be met there by a line good from Julfa to India. 
With this idea, they requested to be granted, by our 
Government, the four following conditions : 

1. To put the Messrs. Siemens’s line upon as favour 
able a footing as the Turkish or other competing lines 
respecting the transmission of messages, leaving the 
public free to decide which line they wish to employ. 

2. To obtain for the Messrs. Siemens British diplo- 
a support and countenance in Persia and else- 
where. 


3. To provide additional means for the transmission 
of messages between Teherau and India, in case the 
existing lines should prove insufficient for the purpose. 

4. To give the public the benefit of a reduced tariff 
between Teheran and India, when, in consequence of a 
well-established service between London and Teheran, 
on increase in the number of messages will take 
place. 

Such, then, is the present history of telegraphic 
communication with India, and we believe we are cor- 
rect in stating that up to the present time no actual 
decision has been arrived at with reference to the 
measures to be adopted for improving the transit of 
messages through Europe. One thing is, however, 
certain, all lines traversing the Continent, whether 
through Prussia and Russia, through France and 
Austria, or by any other route, must be subject to in- 
terruptions in the event of warin any of the countries 
traversed by them. Neither is it desirable that we 
should be dependent on one line alone, but as many 
routes as possible for the transmission of messages 
should be made available, and if one line, such as that 
proposed from Falmouth vid Gibraltar, Malta, &c., 
could be secured, being entirely free from all foreign 
interference and risk of interruption, that line also 
should, above all others, receive Government support. 








WorxkMen’s Visits To Paris.—In acknowledgment of the 
labours of Mr. Hodgson Pratt, vice-president of the Paris 
Excursion Committee, who, during many months, gave 
neatly his whole time to the work of organising and superin- 
tending the visits of British artisans to the late International 
Exposition, an address from returned excursionists, and an 
album oan portraits of those who have seconded 
his efforts, will —— to him at a soirée in London, 
early in January. It was hoped that the president of the 
committee, Mr. A. H. Layard, M.P., would have made the 
presentation ; but as he is about to leave for the Continent, 
the hon. gentlemen has addressed to Mr. J. T. Dexter, who 
is acting as hon. secretary to the testimonial committee, a let- 
ter, in which the following occur: “ It would have 
given me the sincerest pleasure to have borne my testimony 
to the zealous and unremitting exertions of Mr. son 
Pratt in arranging those excursions; to his admirable tact 
judgment, and good sense; to his earnest and disinterested 
endeavours to promote the comfort of the working men who 
_— avail themselves of the op ity to visit Paris, and 
to his unremitting attention to the duties which he had so 
kindly and with so much devotion imposed upon himself, to 
the sacrifice of his own time and interests. The success of 
the excursions and the enjoyment and profit which they have 
afforded to a large number of persons, especially to some of 
the ablest and most intelligent of our working men, are 
entirely to be attributed to - Iwould be much obliged 
to you if you would kindly make my sentiments kn and 
if you would at the same time on my behalf the 
great regret I feel at being unavoidably absent from the 
meeting.” 
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RAILWAYS IN RUSSIA. 

Tue information published in England and on the 

Continent generally with reference to railways in 

Russia has been very incomplete, and in very many 

cases erroneous. The following details, drawn from 

official and authentic sources, may therefore prove in- 

teresting : 
A.—Railways already open. 

Length 

in versts. 

1. Petersburg and Tzarskoe Selo; capital of 

1,764,465 S.R.=250,0001.; worked by a company 

without guarantee, and pays a dividend of 8} per 
cent a 


2. St. Petersburg and Moscow ; constructed by Go- 
vernment; worked by them ; Messrs. Winans being 
contractors, Cost 130,000,000 S.R. ee «. 604 


» 


Great Russian Railway Company, having a capital 
of 112,252,625 S.R. in stock and obligations ; the 
former guaranteed 5 per cent., the latter 44 and 4 
per cent. The company have drawn on ‘the Go- 
vernment on account of the guarantee about 80 
millions of roubles, although the line from Mos- 
cow to Nijni-Novgorod pays well. The company 
has in work 1637 versts, ie, Petersburg to 


Warsaw ... eco eee eee eos +» 1049 
Branch Wilna to Prussian frontier at Eidkuynen 178 
Moscow to Nijni-Novgorod ... . - 410 


4. Riga and Dunabourg, with a capital of 
11,500,000 S.R., guaranteed 5 per cent. by the 
Government, but paying 5,44; per cent. ; mostly 
held in England ... coe “se eee ose 

5. Dunabourg and Vitepsk, being a continuation of 
the previous line ; has a capital of 16,250,000 S.R., 
which is guaranteed 5 per cent., and is likely to 
earn at least that... eve eee eee 

6. Petersburg, Oranianbaum, Peterhoff, and Krasnoi 
Selo, Belongs entirely to the house of Baron 
Stieglitz and Co, ... ose eee eee ose 

7. Moscow and Riazan ; a capital of 15,000,000 S.R., 


204 


243 


40 


guaranteed 5 per cent., paid last year 84 percent. 185 
8. Riazan and Kosloff; capital of 10,800,000 S.R., 

guaranteed 5 per cent.; will most probably pay 

same dividend as the preceding. Opened in 1866 198 


9. Rijask and Morshansk; capital 374,500/. in 
shares and 749,000/. in obligations ; guaranteed 5 
per cent. The station Rijask is on the preceding 
line, Riazan and Kosloff. The line was onl 
opened on 10th December... 120 


The three last lines are ret of the system to be 
completed by the Kosloff and Voroneje, and the Eletz 
and Griaskie, with other branches. 

10. Moscow and Yaroslaff, opened to Troitza; 
capital, 8,275,100 S.R.; no guarantee; paid, 
1866, 10 S.R. on 150 S.R. The further com- 
pletion of the line is delayed for capital ... ove 

11. Moscow and Koursk ; building by the Govern- 
ment ; open to Tula ooo eee ove eve 

12. Volga and Don—capital of 4,800,000 S.R. ; 
guaranteed 5 per cent. by Government; paid, 


67 
181 


4 eee eee ove eee eve eco 73 
18. Warsaw and Bromberg ; capital, 5,880,000 S.R. ; 

guaranteed 5 per cent. This line branches out 

of Warsaw and Breslau ... eb 151 


14. Warsaw and Breslau ; capital of 6,450,000 S.R. ; 
guaranteed by the Government, on which the com- 
pany have drawn 4 million roubles eee eve 

15. Warsaw and Terespol; capital of 7,200,000 S.R. ; 
guaranteed by the Government 5 per cent; only 
lately opened cos ose oe eee cee 

16. Helsingfors and Tavasthans constructed by Go- 


291 


192 


vernment ... ose ove eee toe «- 100 
17. Odessa and Balta, and Odessa and Olvropol. 

This line is being constructed by contractors for 

the Government at present; open, and will be 

continued to Kieff ... 806 


18. Novo-Tcherkask and Gronseheva. This line 
connects the former town with the coal mines at 
Gronscheva, and will be continued to Rostoff on 
Don, Taganrog, and also to join the Great Southern 


lines ; at present open 70 


4886 
B.—Railways Constructing. 

21. Koursk and Kieff; capital of 600,0002 in 
shares, and 3,000,000/. obligations guaranteed by 
the Government. ‘This line is to connect No. 11, 
the Moscow and Koursk ... oe = eee 

22. Kosloff and Voroneje, being continuation of the 
system from Moscow to Reazan, No. 7, and 
Reazan and Kosloff, No. 8. Capital, 12,495,000 
S.R.; guaranteed 5 per cent. by Government ; 


438 


about oss ese eve eee eve ove 
23. Eletz and Griaski, being a branch from Kos- 
loff and Voroneje, No. 22. Capital, 773,000/ 
obligations, and 3,021,500/. shares; guaranteed 
5 per cent. These two latter lines are nearly com- 
plete, and will be both open in the spring; about 
24. Shuya-[vanova; a branch from the Nijni- 
Novgorod and Moscow line; capital 253,640/. in 
shares and 507,280/. in obligations guaranteed by 
Government 5 per cent. Will be opened in 1868 


85 





83 


Length 

in versts. 

25. Riga and Mitava: capital of 2,652,000 S.R., 

guaranteed by the Government 5 per cent., about 40 
The Riga-Libau and Kovno-Libau are not yet in 

of construction. 

26. Poti and Tiflis ; capital of 16,000,000 S.R., to be 
brought out in England. Meanwhile the Govern- 

ment are constructing the earthworks, and proceed- 

ing with same... eee ove ove 
27. Orel and Vitepsk. This line was in the hands 

of Messrs. Peto and Co., and is now to be made 

by a Russian company connected with town 
councils, and under a guarantee of 5 per cent. ... 
28. Balta to Kieff—being the continuation of No. 17 
and the junction to No. 21; thus bringing 

Odessa and Moscow in direct communication 

in 1869, except break at Kieff, where a large 

bridge has to be constructed, to be finished in 1871 $ 341 

For opening in 1868 and 1869 ... we §=1898 

‘Beyond these there are many other lines in project, 

but really more which are so far advanced as to 

named with the foregoing, such as Petersburg and 

Wiborg, Kovno and Libau, Kharhoff and Koursk, 

Morshansk to Zyraitzin, Rostoff-on-Don to join 
Southern line Samara to Ekaterinbourg, &c. 

It will be observed that most of the lines are 
guaranteed by the Government 5 per cent. Much of 
the capital has been obtained in Germany, some in Eng- 
land. In most cases the guarantee is given payable 
at par exchange, in England in sterling, in France in 
francs, in Germany in thalers. 

The lines open are gradually developing the trade of 
the country, and receipts are gradually increasing. 
The last complete return is for September, and gives 
as follows : 


241 


500 


Grand Compagnie : 8. R. 
Warsaw branch oes a eos 636,788.99 
Nijni and Moscow... ° ° 717,996.16 
Riga Dunabourg see ee oo 103,669.00 
Moscow and Riazan .., eco eco 245,855.45 
Moscow and Yaroslaff one ooo 44,962.08 
Peterhoff Aranianbaum - 23,012.68 
Riazan-Kosloff one ons 7 174,698.40 
Dunabourg and Vitepsk coe eee 102,601.00 
Volga and Don eee coe eve 42,790.38 
Varsovie and Vienna (Breslau) eee 218,540.66 
Varsovie and Bromberg eee 89,725.49 
Varsovie and Terespol . . 30,412.10 


giving a gross return of 500,000 S.R. more than the 
return for 1866 in the same month, and, making an 
allowance for increase of versts, of 300,000 S.R. 

The returns of many of the lines will no doubt be 
considerably augmented when the other lines now in 
course of construction are completed. There is every 
probability of the trade of the country being not only 
very much increased, but also diverted into other 
channels. Thus, for instance, with the lines made to the 
= of Libau, and the line open connecting Orel with 

itebsk, produce from the south can be got direct to 
the Baltic without being nearer than 600 versts to 
Petersburg. 

Great efforts are being made in Russia to supply as 
much of the materials from her own sources, and in 
the future ter efforts will be made. At present 
the aim of the department is not only to make railways, 
but to make them at home from home-made materials. 

St. Petersburg, December 9, 1867. H. B. F. 








RECENT PATENTS. 

Tae following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 

rices, from the Great Seal Patent Office, Chancery- 


e. 

(No. 652, 10d.) Silas Covell Salisbury, of New 
York, patents methods of reducing and refining 
metallic ores, more particularly ores of iron, and of 
converting iron into steel. The patentee proposes to 
force into blast or other furnaces used for reducing 
metallic oxide a blast of oxygen and hydrogen gases, 
or their equivalents, heated to a temperature of from 
700° to 800° Fah., as well as a blast of a carbon gas 
obtained from hydrocarbons free from sulphur, phos- 
horus, ammonia, &c. ‘The blasts are to be de- 
vered into the furnace by means of a compound or 
divided tuyere. The ae also claims converting 
iron into steel while the former is in the liquid state, 
and as it is delivered from the furnace in which the 
ores are reduced, by the application to or passing 
through this liquid iron a blast of steam or hydrogen 
and oxygen heated to a temperature of 700° or 800°, 
in combination first with an air blast, and afterwards 
with a blast of carbon gas. A small proportion of 
lead is also to be introduced into the fluid mass with a 
view of carrying off the sulphur and phosphorus. 





Special appliances for carrying out the above processes 
are included in the patent. 

(No. 661, 10d.) Charles Mace, of 14, Green-street, 
Sunderland, patentsasteam boiler formed of a number of 
water spaces placed parallel to each other above the fire- 
grate. The water spaces are separated by small in- 
tervals, and at their upper ends they communicate with 
the main body of the boiler, which is of a Q section. 
The heated gases from the fire pass up between the 
water spaces, and are led into a smokebox surround- 
ing the main body of the boiler. An arrangement is 
provided for removing the scale from the lower parts 
of the water spaces, which are directly exposed to 
the heat of the fire. 

(No. 672, 10d.) Lorentz Fidén, of Manchester, 
patents, as acommunication from Claes Adelskdld, of 
Sweden, for making the bearings of railway axles so 
that they can move laterally in the axle-boxes, the 
lateral movement of each ing being governed b 
a feather on its upper side, which works in a curve 


be | groove in the top of the axle-box. This is but a 


modification of Mr. W. Bridges Adams’s well-known 
radial axle-boxes. 

(No. 679, 6d.) Robert David Napier, of 20, 
Church-row, Limehouse, patents leading steam on its 
way from a boiler to an engine, through a “ separator,” 
in which a great proportion of the water carried with 
it is deposited, and from which this water is conducted 
back into the boiler. This use of a separator in this 
way is not new. Mr. Napier’s patent also includes 
blowing off waste steam from a pipe or jet, into a 
larger pipe, in such a manner as to create a partial 
vacuum in the latter pipe, and draw in a sufficient 
quantity of water to condense the steam. 

(No. 694, 8d.) Donald Nicoll, of Oakland’s Hall, 
West End, Kilburn, ~— insulating telegraph wires 
by plaiting them with fibrous strands and then cover- 
ing the wires so plaited with insulating materials. The 
patent includes machinery for carrying out the process. 

(No. 698, 1s. 4d.) illiam Clark, of 53, Chancery- 
lane, patents, as the agent of Léon Jarosson and 
Albert Bastaert, of 29, Boulevart St. Martin, Paris, a 
system of drying threads or fabrics by the combined 
action of centrifugal force and heat. In drying threads 
according to this plan, the hanks are hung on a frame 
within a turbine hydro-extractor, into which hot air is 
injected ; whilst for drying fabrics, the latter are passed 
over grooved cylinders or drums, and at the same time 
exposed to the action of hot air. 

(No. 702, 10d.) Thomas Burt, of Wandsworth, 
patents, as a communication from James Burt, of 
Velsen, North Holland, apparatus for transferring 
mud, sewage, and similar matters from the bottom of 
a watercourse to places where it may be required. Ac- 
cording to this plan, the matters are dredged from the 
bed of the river or other watercourse in the usual way; 
but, instead of being discharged into barges, they are 
delivered into a hopper communicating with the case 
of a kind of centrifugal pump, which revolves horizon- 
tally, and is driven by engine power. The mud, &c., 
raised by the dredger enter at the upper side of the 

ump-case, whilst a supply of water is admitted at the 
eer side, and the mixed mud and water are forced 
by the pump through a system of jointed pipes to the 
shore, where it is distributed as required. 


(No. 703, 10d.) Bernard Beard Walker, of North- 
road House, Wolverhampton, patents methods of con- 
structing slide and other valves. In a cylinder fitted 
with a slide-valve, according to these — the ex- 
haust port is a d with its greatest length at right 
angles to that of the steam-ports, and in the direction 
of the motion of the valve. The slide-valve also, in- 
stead of having an opening or recess on its under 
surface sufficiently large to embrace the exhaust port 
and one of the a. with the space between 
them, consists of a hollow box, provided on its work- 
ing face with three openings, arranged similarly to the 
ports in the cylinder face, but so disposed that the 
central or longitudinal exhaust opening of the valve 
will always work over the corresponding port in the 
cylinder face, whilst the other or transverse ports or 
openings will correspond alternately with one or the 
other of the cylinder steam-ports. e object of this 
arrangement is to reduce the area of the valve, upon 
which the unbalanced area of the steam can act. 
The patent also includes putting conical, or disc 
valves in a state of equilibrium by attaching to 
their spindles a flexible disc or cover, the circum- 
ference of which is secured to the valve-case. This 
dise is to be of such area that the pressure on it will 
balance the pressure on the valve, and at the same 
time it is to be sufficiently flexible to allow the valve 
to be freely lifted from its seat to the n height. 
Various methods of arranging the discs are descri 
in the patent. 
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THE SMITHFIELD CLUB SHOW. 
(Concluded from page 539.) 

Messrs. ALLCHIN AND Son, of Northampton, are 
makers of a special class of portable engines, with 
steel boilers and fireboxes, and with springs to the 
larger wheels. ‘The crank-shaft is also of steel. The 
engine has, moreover, a superheater and a feed-water 
heater. The boiler is double rivetted, and intended 
for 85 1b. to 100 Ib. steam, as required. ‘The steel fire- 
box is made of Shortridge and Howell’s homogeneous 
plates, which the makers find to stand well. The 
outside firebox or casing, is carefully lagged, to save 
fuel. We do not approve of the round guide bars 
employed by these makers, but we suppose they form 
the only little departure from first-class practice which 
enables the makers to give so many and so important 
special features in an eight-horse engine selling for 
230/., or only 20/. above the scale price at which all 
English makers sell their ordinary portables of that 


size. 

The Reading Ironworks Company have long made 
a neat pattern of horizontal condensing engine, but 
it is only this year that a condensing engine = been 
exhibited at the Smithfield Club show. We should 
perhaps observe, as a hint to the farmer, that although 
condensing engines save something in coal, they re- 
quire for condensation about six times as much water 
as is fed to the boiler. The Reading Company exhi- 
bited a double-cylinder portable engine, the one in- 
tended for the Bury pw enemy it could hardly 
have surpassed the performance of their single-cylinder 
engine, which really attained the best dynamical result 
of all in the yard, although it received no prize. The 
same makers exhibited fixed eight-horse engines, oneof 
particularly simple construction and at a low price, 
viz., 852. without boiler. In this engine we saw, what 
we do not recollect having seen before, the eccentric 
rod which worked the feed-pump continued, through 
a stuffing-box at the end of the pump, as a valve- 
spindle to work the slide-valve. 

Barrows and Carmichael’s double-cylinder engine 
had the cylinders near the smokebox, and had a large 
firebox, apparently for wood, well lagged to save fuel. 

Tasker and Son exhibited their 24th engine, a rough 
imitation of Clayton, Shuttleworth and Co.’s. 

Of the traction engines, Messrs. Aveling and Por- 
ter’s, as On sO many previous occasions, gained most 
attention for their simplicity and good proportion. 
The pitch chain is now encased ina sheet iron “ tank,” 
or casing in the manner originated by the French en- 
gineer, Albaret. ‘his “tank” is kept partly filled 
with soap and water, which continually cleans and 
lubricates the chain while working, without any oil 
being required. Mr. Aveling employs his chain on 
the second motion, and therefore makes it of great 
strength and with especial care. Thus made, it lasts 
about two years in hard work. Other traction en- 
gines were shown, among them Messrs. Garrett’s, in 
which the pitch chain worked direct from the crank- 
shaft to a wheel: geared to the driving-wheel. Thus 
applied, the chain has but a moderate amount of 
strain upon it, and works at a comparatively high 
speed, Not enough is known to prove whether this 
is better than a stronger chain working at a slower 
speed. 

As to steam cultivation, there was the well-known 
ploughing-engine of Messrs. John Fowler and Co., 
their eight-furrow balance plough, and their 12 ft. 
cultivator. Although the two latter were not abso- 
lutely new, they were virtually novelties of the present 
year, and implements of the same construction are 
getting through a daily acreage of light land which, 
even two or three years ago, would have been thought 
incredible. ; E 

Messrs. Howard’s transverse boiler engine was again 
shown, and it is undoubtedly gaining in favour. Their 
system of cultivation, now well known, was not repre- 
sented by implements, but their plan of working two 
implements continuously, so as to work both engines 
of adouble engine set without intermission, is obvi- 
ously an improvement upon the more usual plan. 

Mr. J. Phillips Smith, of Hereford, exhibited his 
system of double-drum engines by drawings. If his 
plans are not contested by other engineers upon ques- 
tions of novelty, he will give a new impulse to steam 
cultivation. Seven of his engines are now being 
made by the Worcester Engine Company, and we 
have in former numbers recorded our opinion of the 
simplicity and general merits of their arrangement. 

Messrs. James and Frederick Howard, of Bedford, 
exhibited a new reaper and mower, which has cut 
about 500 acres of corn during the past harvest, and 
has been found to perform its work with the greatest 
efficiency under all circumstances. This machine em- 





bodies several important improvements. Unlike ordi- 


nary reapers, it has two driving-wheels, and the |b 


draught-pole is arranged so that the evil of “side 
draught” is avoided. The gearing for working the 
knife-bar is independent of that by which the rakes 
and gathering-arms are driven, and this latter gearing 
can thus be made much lighter. In the gearing for 
working the cutter-bar, bevel gear is used for the first 
or slower motion, and spur gearing for the second 
motion, this arrangement giving a smoother action 
than that usually employed, and enabling the speed of 
the knives to be readily varied by altering the size of 
the spur-wheel and pinion. The crank is also brought 
down very low, so that the connecting-rod works 
nearly in a straight line with the knives. The main 
frame being carried by two driving-wheels, the cutter- 
bar is hinged to it, and it can thus freely adapt itself to 
uneven ground, so as to ensure the full cutting action 
of the knives. This plan of hinging the cutter-bar is 
a new feature in reaping-machines. Another new fea- 
ture is an arrangement by which the points of the 
fingers can be raised or lowered whilst the machine is 
in action, thus enabling it to cut laid crops, even if 
they are laid in the direction in which the machine is 
advancing. The cutter-bar is placed behind the driv- 
ing-wheels, so that it is drawn over obstructions ; and it 
has a raised projection on which the knife vibrates, so 
that any grit or dirt falls away from it instead of work- 
ing under the cutters. The motions of the rakes and 
gatherers is regulated by a pair of annular cams placed 
one within the other, the advantage of this arrange- 
ment being that both the rakes and gatherers are 
made to follow, independently, the courses necessary 
to give the best action. The cam governing the motion 
of the gatherers is so shaped that it allows them to 
drop down into the grain and bring it forward to the 
cutters, and then causes them to rise again and clear 
the cut grain on the platform. The machine is alto- 
gether well designed, the framework being constructed 
wholly of steel and iron, and there being as few work- 
ing parts as possible. Messrs. Howard adopt the ex- 
lent plan of making all the details of these machines 
exactly to gauge, so that any damaged portion can be 
renewed without difficulty or delay. 

Near their reaping-machine Messrs. Howard also 
exhibited a small water-tube boiler made on their 
patented plan. Messrs. Howard’s boilers were de- 
scribed and illustrated in our pages many months ago 
(vide pages 57, 181, and 182, vol. iii.), so that it will 
be unnecessary that we should enter into any detailed 
account of it here; we may, however, state that Messrs 
Howard, instead of placing the fire-grate in front, as 
they did in their first boilers, now place it below the 
horizontal bottom tubes, and cause the heated gases to 
twice traverse the length of the boiler amongst the 
vertical tubes. ‘This is an improvement, and we be- 
lieve that it has been found to equalise the circulation, 
and render the evaporative power of the various parts 
of the boiler more uniform. Messrs. Howard have 
been very successful with these boilers, and they are 
now getting them extensively adopted. 

The chief novelty at the Reading Company’s stand 
was the “clipper” mowing-machine, an American im- 
plement of which the Reading Company have taken 
up the sole manufacture in this country. The design 
of this machine is excellent, all the details being 
admirably proportioned. ‘T'wo driving wheels, with 
wrought-iron spokes and cast-iron rims and bosses, 
carry the main frame, which is composed of pieces 
lying in different planes, the arrangement being such 
that the draught of the horses, in addition to impart- 
ing a forward motion to the machine, tends to lift the 
shoe, and with it the cutter-bar, &c., off the ground. 
The advantage of this is that, in ascending an incline 
when the horses are pulling hard, the knives are raised 
slightly, whilst, in descending a hill, when but little pull 
is exerted, the opposite action takes place. The knife- 
bar is situated slightly in front of the line of the 
driving-wheel axle, and this raising and lowering of 
the bar maintains a regular and close cut, and prevents 
any “digging in” of the points of the cutters when 
ascending rising ground. A contrivance is also pro- 
vided for changing the position of the knives and 
fingers from a level cut to an angle of 30° whilst the 
machine is in motion, so as to adapt it for cutting 
grass which is laid from the machine. The driving- 
wheels are so placed, that the inner one follows in the 
path of the inner shoe; and as the distance between 
the wheels is exactly suited to the length of the outter- 
bar, the driving-wheels cannot beat down the cut 
grass. The end of the finger-bar can be raised about 
18 in. above, or dropped the same distance below, the 
level by means of a chain and lever provided for the 
purpose, and it can also be folded close up to the 
machine to enable the latter to be turned in a small 





space. The pole of the machine, which is perfectly 

alanced, is not used for the transmitting the draught 
of the horses, the latter being made 4 ome from an 
attachment which slides on the underside of the pole, 
and which is connected to the front bar of the frame. 
All the gearing, with the exception of the large spur- 
wheel, is com aug | enclosed. 

In the gallery, Henry Kinsey, of the Robin Hood 
Works, Nottingham, exhibited three engines, two of 
these being horizontal fixed engines of the kind usuall 
made by Mr. Kinsey, and the other being a small 
— mounted on the top of a boiler. The plain and 
substantial design of Mr. Kinsey’s engines is well 
known, and those exhibited embraced no departures 
from his usual plans. They were all fitted with the 
excellent governor which this maker has used for the 
last twelve months or so, and which is one of the most 
simple which we have seen. Its principle is the same 
as that of Porter’s governor, jo balls run at a high 
speed being employed, and their centrifugal action 
being counterbalanced by a heavy weight with which 
the governor is loaded. The links carrying the balls 
have each anarm rojeoting from them near the point of 
suspension, each link being thus really a bell-crank 
slung from near the point of junction of the arms. 
The _— surfaces of the arms just mentioned are 
formed to an epicycloidal curve, and they bear against 
the underside of a cast-iron weight surrounding the 
governor spindle, and capable of moving freely on it. 
It will thus be seen that, as the balls diverge, the weight 
is lifted by the arms ; and as the sliding-collar to which 
the throttle-valve lever is connected is cast in one 

iece with the weight, the throttle-valve is acted upon. 
& the first governors made by Mr. Kinsey on this 
plan, the arms were not curved on their upper sur- 
faces, and the point which was in contact with the 
weight had thus a sliding motion on the latter when 
it was being raised or lowered. ‘This gave rise to 
considerable friction, and caused the governors to 
work somewhat stiffly; but the difficulty has been en- 
tirely got over by the simple and ingenious expedients 
of forming the bearing surfaces of the arms to an 
epicycloidal curve, so that there is only a rolling con- 
tact between them and the weight as the latter rises 
and falls. It would be very difficult, if not impossible, 
to make an efficient governor with fewer parts than 
that of Mr. Kinsey. 

Amongst the objects in the gallery which attracted the 
greatest attention was the Hugon gas-engine, which was 
exhibited by Mr. Edward Casper, of Cannon-street, and 
was shown in action. The Hugon gas-engine differs 
materially-in its construction from the Lenoir and 
other gas-engines, which have from time to time been 
brought before the public, one of its main features 
being the means employed for effecting the ignition of 
the mixed air and gas within the cylinder. In the 
Lenoir gas-engine this was effected by electricity, and 
the cost and trouble of maintenance of the necessary 
batteries was one of the main objections raised against 
that engine; but in the Hugon engine the use aides. 
tricity has been avoided, and the ignition is effected 
by small gas-jets carried in recesses in the slide- 
valve. There are two of these jets, one for each 
end of the cylinder, and they are supplied with gas by 
short lengths of flexible pipe, which accommodate them- 
selves to the movement of the valve. Each jet as it, 
in its turn, effects the ignition of the explosive mix- 
ture, is extinguished; but the travel of the slide-valve 
is of such a length that at each stroke the recesses 
containing the gas-jets are brought outside the re- 
spective ends of the faces between which the valve 
works, when they are re-lit by fixed jets which are kept 
permanently burning. The gas by which the engine 
is worked is not led direct from the main into the 
cylinder, but is admitted in measured quantities into a 
kind of bellows, from which it passes into a small 
mixing-chamber, where it is mingled with the re- 

uisite quantity of atmospheric air. Other bellows 
then force the mixture into the cylinder, its ad- 
mission being governed by the slide-valve which 
carries the gas-jets already mentioned, and which 
is a block valve working between a pair of faces, and 
having openings in it through which the gases can 
pass. The action of this valve is as follows: first, at 
the commencement of each stroke, it admits the mixed 
gases to one end of the cylinder; next it closes the 

ort ; and, thirdly, it effects the ignition of the mixture 
ty bringing the recess —es the corresponding 
igniting jet in communication with the passage leading 
to the end of the cylinder to which the mixture has 
been admitted. A small quantity of water is admitted 
into the cylinder during each stroke, this water being 
converted, by the heat of the cylinder, into steam, 
which, by its expansion, adds to the power of the 
engine, and also acts, to some extent, as a lubricator. 
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In order to start the engine, it is merely perv 
to turn on the gas, light the two fixed jets by whic 
the small jets in the slide-valve are ignited, and turn 
the engine round two or three turns by hand, so 
as to pump some of the mixture of air and gas into 
the cylinder. This being done, the engine requires no 
further attention, except, of course, the necessary 
lubrication of the bearings, &c. , 

The engine appears to work very efficiently, and, we 
understand, economically ; but in the absence of precise 
data it is, of course, impossible to say accurately what 
the consumption of gas, &c., per horse power per hour 
actually is. We trust, however, to be able to soon lay 
full particulars of the working of this engine before our 
readers, and we shall then describe its structural pecu- 
liarities more fully. The Hugon gas-engine, we may 
mention, is now being made in this country by Messrs. 
Robinson, of Rochdale, and by Mr. F. B. Vallance, of 
the Alicel Works, East Greenwich. 

Not far from the Hugon gas-engine were a couple 
of machines exhibited by Messrs. Samuel Worssam, 
jun., and Co., of the Oakley Works, Chelsea—one 
of these being the “ perfect” “general joiner” re- 
cently patented by Mr. S. Worssam, jun., and the 
other being an improved saw-sharpener. The “per- 
fect” general joiner is a well-arranged and very useful 
machine, which differs from the ordinary “ general 
joiner” in many important particulars. e shall not 
attempt a complete description of the machine here ; 
but we may point out some of its principal features. 
In the first place, instead of its being necessary to re- 
move the saw or saws to fit the machine with 
cutter-blocks for moulding, &c., as in the or- 
dinary machine, these blocks are applied to the 
main spindle near the rear end, and are provided 
with an independent table, self-acting feed, &e. The 
extreme rear end of the spindle carries the boring tools 
for boring or mortising, and as an independent table is 
provided for this work also, the operations of boring 
or mortising, moulding, and sawing or tenoning can 
be carried on simultaneously, one man and two boys 
being employed to tend the machine. The ends of 
the mortices are squared out by traversing the hind 
table so that the work is forced against a reversible 
mortice chisel, whilst tenons are cut by a pair of saws 
placed at the proper distance apart on the main 
spindle, a pair of saws running horizontally, and 
adjustable to various heights and distances apart, 
completing each tenon by cutting the shoulders. The 
machine is also, like the ordinary joiner, fitted with 
ihe appliances for wedge-cutting, squaring up, groov- 
ing, &c. The saw-sharpening machine, by the same 
makers, was very neatly designed, and looked as if it 
would be capable of turning out good work. Saw- 
sharpening machines of this kind save an immense 
amount of hand labour, and they seem to be scarcely so 
well appreciated as they ought to be. 








CORROSION OF CAST IRON. 

Ir has been often stated that cast iron, when exposed 
to the action of sea-water or to atmospheric influences, 
under certain conditions becomes “ rotten,” an expres- 
sion which is intended to indicate a loss of strength 
or cohesion without a corresponding alteration of 
volume or size. This phenomenon is entirely different 
from common oxidation, or rusting, which latter pro- 
cess shows itself by attacking the surface, and gra- 
dually reducing the size of the article, which, so far as 
it remains intact by this external reduction, does not 
seem to lose its qualities, so that the reduced strength 
of a rusted bar is simply proportionate to the reduc- 
tion of its original section. The state of corrosion 
which would justify the term “ rotten” is a reduction of 
cohesion without any apparent removal of material, and 
is not easily recognised externally. ‘The nature of this 
change has for a long time remained unexplained, until 
some very interesting experiments established its scien- 
tific rationale. We believe that this scientific discovery 
is due to Mr. Crace Calvert, F.R.S., of Manchester, who 
some years back carried out a series of very interest- 
ing experiments on this point. Mr. Calvert immersed 
cast-iron cubes, made of Staffordshire cold blast iron, 
and cast one centimetre in dimension into acidulated 
water. Each cube was placed by itself in a corked 
bottle filled with 80 cubic centimetres of very diluted 
acid. Amongst the acids tried were sulphuric, hydro- 
chloric, and acetic acid; their action upon the iron 
was very slow, and it required a long time to show any 
change whatever. After three months of contact Mr. 


Calvert found that, although the external appearance 
of the cubes was not changed in any way, some of the 
cubes, and particularly that in contact with acetic acid, 
had become so soft externally that a knife-blade could 
penetrate 3 or 4 millimetres deep into the cube. The 


solutions were then removed, and replaced by fresh 
acid of the same kind in each bottle, this removal 
heing continued every month for two years. After this 
period changes had been effected in almost all the cubes, 
only the penetration was more or less complete ac- 
cording to the nature of the acid. Acetic acid had 
acted most energetically of all; next came hydrochloric 
and sulphuric acid. Phosphoric acid showed ho similar 
action. The result of the action of the acid was 
a complete change of the nature of the metal, 
without any alteration of its bulk or of the appear- 
ance of its surface. The cubes of grey cast iron, 
which originally weighed 15.324 grammes each, 
weighed only about 3$ grammes at the end of two 
years, and their specific gravity was reduced from 
7.858 to 2.751. The iron had been gradually dis- 
solved or extracted from the mass, and in its place re- 
mained a carbon compound of less specific weight, 
and very small cohesive force, which occupied the same 
bulk as the original cast iron. The composition of 
the cast iron and of the carbon compound which re- 
mained in its place after two years of contact with 
acetic acid was found by Mr. Calvert as follows : 


ss Carbohaceous 

Original cubes. por wren ay 
Tron we +e 95.413 79.960 
Carbon... ou 2.900 11.070 
Nitrogen... ... 0.790 2.590 
Silicium... eo 0.478 6.070 
Phosphorus 0.132 0.059 
Sulphur ... bee 0.179 0.096 


eos eee 0.108 0.205 

Acids, like hydrochloric, sulphuric, and acetic acid, 
are to be found in water under a great variety of cir- 
cumstances. Sea-water contains these, or at least the 
elements from which they can be formed by decom- 
position of the organic or unorganic matter contained 
in them ; they appear in the air, and are carried by 
the rain or snow , all to the surface, particularly in 
the vicinity of manufacturing localities. ‘The gradual 
deterioration of cast iron when exposed to actions 
of that kind—a change which is all the more dan- 
gerous, as it is not immediately apparent to the eye— 
may therefore be considered as a possibility, and in 
the presence of acidulated water or sea-water may be 
even called an established fact. It is probable that a 
coating of the metal or paint, in so far as it is imper- 
vious to water, may prevent or, at least, lessen this 
injurious action, but this has not as yet been esta- 
blished by direct experiment. There are many en- 
gineering structures relying -for their safety upon the 
strength of cast iron in contact with sea-water, and the 
chauces of injury from this action should never be lost 
sight of during the periodical inspection of such works. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Iron Market.—As regards pig iron, there has been 
a slight improvement during the last few days, but there is still 
a great want of animation. Prices have tended upwards from 
what I quoted last week to 53s. cash and 53s. 1jd. one month, 
which were the quotations yesterday, when 1000 tons were re- 
ported at 53s.cash. The shipments are still considerably 
under those of the corresponding week of last year, In manu- 
factured iron the market is extremely quiet. Orders for mer- 
chant iron are coming in very slowly, partly on account of the 
nearness of stock-taking, and also from a belief on the part of 
the merchants that prices may be easier after the beginning of 
the New Year. For shipment there is also less inquiry, but 
this month is generally the slackest of the season. In ship- 
building iron there is more doing, and large specifications are 
being given out for both plate and angle iron. Prices continue 
much the same, but buyers appear willing to contract at the 
rates now current. The following are quoted as the ruling 

rices:—First common bars, 7/. 5s.; second ditto, 6. 15s. to 
1.; nail rod, 71. 5s. ; angle iron, 7/. to 82 10s. ; plates, 7/. 17s. 6d. 
to 9/. 10s. 

The Railway Companies.—It is reported that the Caledonian 
and the City Union Railway Company have initiated (if not 
initialled) an agreement which will greatly promote the harmony 
and efficiency of our Glasgow railway arrangements. The Cale- 
donian is to join the Union system, and to promote the forma- 
tion of a common central terminus in Dunlop-street, which will 
be opened up by a wide entrance both into Argyle-street and 
towards the river. The new Coatbridge line, for which powers 
were obtained last year, will be carried out, and, through the 
Union system, will have access to the Duulop-street terminus. 
Instead of having two separate lines, as was intended, and for 
which Parliamentary powers were obtained, the Glasgow and 
South-Western and the Caledonian, as a 'y ct 
of this arrangement, will co-operate iu forming a single and 
direct branch from the Barrhead line to Kilmarnock, and all the 
lines and branches south of the Clyde, like those on the north, 
will converge at Dunlop-street. The convenience of this 
arrangement to passengers will be very great, while the goods 
traffic of the city wili be immensely facilitated through the 
great central depot at the College. ‘The operations of the City 
Union are being actively pushed forward, and on the under- 
standing now come to there can be no doubt that Glasgow will 
in a very short time be in possession of a good working system 
of central communication, and that the interests of all the great 

will be promoted and enhanced thereby. 





sense; but this state of affairs is now being changed. An ex- 
pressed intention on the part of the employers to reduce the 
wages of the iron-moulders two shillings per week—the mini- 
mum rate being 29s. per week—the men determined to resist 
if the reduction should exceed one shilling per week. They 
worked their warning in one foundry, and have now gone on 
strike, and the employers in the other foundries have shut their 
shops and locked out their men. A conference between the 
workmen and their employers is announced, and it is thought 
probable that the dispute will be adjusted shortly. 

Extension of the Edinburgh Water Works.—I mentioned, 
some months ago, the last great extension of the Edinburgh 
Water Works. The works, which are now completed, are 
situated eighteen miles west from Edinburgh, about a mile on 
the south side of the old road to Lanark, and some of the 
numerous springs which have been taken in for the new supply 
are as far as about twenty miles distant from the city. In addi- 
tion to the new main, about ten miles of piping have been laid 
down for the collection of these springs, and a reservoir has 
been constructed at Crosswood capable of storing twenty-five 
million cubic feet of water. The reservoir is formed by the 
construction of a solid embankment 50 ft. deep at the lower 
end of the course of the Crosswood Burn, before it leaves the 
broad valley of Crosswood, to enter the narrow below. 
The embankment is about 680 yards long, and is puddled in 
some places to the depth of 30 ft. It is a very massive and 
substantial work, and the tunnel through which the burn flows 
and the waste weir for the overflow are constructed of solid 
masonry. Mr. Moffat, the contractor, has been engaged upon 
the work for the greater part of two years, and for some time 
employed nearly 200 men. The reservoir is nearly 1000 ft. 
above the level of the sea, being the highest the company have ; 
and so quickly does the drainage of the hill country around 
tell upon the storage, that the water rose, a few days ago, toa 
height of 18 ft. within the basin in the course of the previous 
twenty-four hours. The maximum depth of the reservcir 
when full will be 41 ft. The reservoir, it will be understood, is 
not intended for supplying Edinburgh with water. It is con- 
structed for compensation purposes, and as soon as it is full the 
water from the numerous springs rising in the hill sides will be 
brought into the city. This will probably be in the course of a 
very few days, for forty-eight hours of rain at this season will 
fill the reservoir; and then a bountiful supply of excellent 
water may be expected, sufficient to satisfy the necessities of 
the community for a good while to come. It is estimated that 
trom 600 to 700 gallons of spring water per minute will be 
added to the supply by the springs now brought in; and this 
constitutes only a part of the advantage to be derived from the 
new works, for the addition of a new reservoir, of the capacity 
of that at Crosswood, will be of great service in enabling the 
company to provide effectually against running short in seasons 
of protracted drought. 

Bursting of a Reservoir at Kelso—While Edinburgh is re- 
joicing in the prospec: of having its water supply greatly in- 
creased and improved, the people of Kelso have to moan the 
occurrence of an alarming accident to the reservoir, from which 
they were till lately supplied with water trom the silvery Tweed. 
On Saturday evening last, without any warning, the reservoir 
in question burst, and the contained witer was discharged with 
great violence and rapidity down bs gr a part of the town, 
placing in great jeopardy a number of the inhabitants. Severe 
injury happened in one or two instances, but no lives were lost. 
Tue reservoir consisted of a tank, 28 ft. by 24ft. and 15 ft. 
high, formed of strong iron plates abont 1in. thick, and was 
capable of containing about 60,000 gallons, or 300 tons weight 
of water. It was fixed on the top.of a mass of strongly-built 
masonry 40 ft. high. This still stands, and is perfectly intact. . 
It was only the ironwork which gave way. 

The Accident at Messrs. Caird’s Shipbuilding Yard.—In 
connexion with this most untoward accident, 1 have now to 
report that the injuries of two of the workmen not killed out- 
right at the time have terminated in death, making four deaths 
in all. In the local papers lengthened reports have appeared of 
the results of two meetings which have been held by the 
Greenock Shipwrights’ Provident Union, for the purpose of 
hearing statements in reference to the late fatal accident. A 
number of witnesses having been examined, who allege that the 
frames were cme my oy | secured, the reports concludes with the 
following remarks by Mr. Jaines Boyd, who is reported to have 
said that, “ from the evidence led, every one inust see that there 
had been gross carelessness somewhere ; that the men had been 
murdered. The law of the land, he added, ought to take its 
course, and let justice be done. He did not see for a moment 
why the parties on whom the charge of these frames devolved 
should not be brought up the same as an engine-driver or rail- 
way guard when any life was lost.” The proceedings appear ‘to 
have been of a somewhat extraordinary character. The work- 
man just named has been paid off since the meetings were held, 
and it issaid that no reason has been assigned. Another work- 
man is also reported to have been discharged. The local Pro- 
curator-Fiscal is making « searching investigation into all the 
circumstances of the case. Unfortunately for the workmen, 
there is no coroner's inquest in Scotland. The Shipwrights’ 
Union have taken steps to lay the evidence adduced as to the 
cause of the accident before the Lord-Advocate, requesting him 
to send a professional man to investigate the matter. 

Miners’ Meeting at Hamilton.—A meeting of miners of this 
district was held at Covan Burn Bridge a few days ago, when 
it was stated by the chairman that all the works in the district 
were idle for the purpose of considering what was to be done on - 
the question of wages, which should now be 5s. per day, ac- 
cording to the arrangement by some of the Lanarkshire em- 
ployers to give 4s. 6d. on an average throughont the year, being 
at the rate of 4s., 4s. 6d., and 5s, in three divisions of the year. 
It was — that Messrs. Russell and Smart, of Ferniegair 
Pit, had been paying 5s. from the Ist of December, but that 
none of the other works had yet done so, although the men of 
the Home Farm Pit (Messrs. Hamilton and M‘Culloch) had 
been out on strike for some days. It was agreed by the meetin 
that the men of Allanton Pit (Messrs. Austin and Co.) and 
Haughhead Pit a Merry and Cunningham) also come 
out on strike till the 5s. be given. Daring the day, Messrs. 
Austin and Co. agreed to the terms, and the men at once re- 





companies 
oulders’ Strike at Aberdeen.—The “granite city” on the 





banks of the Dee is very seldom disorganised in an indus 





trial | commenced work. Messrs. Hamilton and M‘Culloch also granted 
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MADE, BY MR, PETER ASHCROFT, ENGINEER OF THE SOUTH EASTERN RAILWAY. , 3 fh mi 
, r . pioree 
(Continued from Page 561.)} 
) , 
: Weight |Weight} Num-| Blows in- Turned over, < 4 
NAME OF RAIL OR MAKER. ed of | ber of | creasing foot.| Result of Blows. | or not, before|< , MR, ASHCROFT’S MANUSCRIPT REMARKS. 
i urd. | Rath. | Blows.) by foot Breaking, |. 3 
as under.: Sea 
33s 
S 
Ib, | in. 
Ebbw Vale. ide of Be ... not given! 3 cwt. 8 | 8 ft. to 15 ft.| Deflected 4,% in. Turned 45% 
Same rail, turned sup nee “ _ ” 6 all 15 ft. Straightened. ” _ : . 
Same again, turned we sii ol) oo 99 6 all 15 ft. Deflected 4,55 in. i 45, These rails are now on the line. 
Same again, turned “ ata | ” 6 all 15 ft. Broke “ _ ‘ : 
Hopkins’s rail ae ..(not given] ,, 6 | 8ft. to 18 ft. Ge =. 2s | <A good wearing rail, but rather cold short. 
Aberdare Company ied 75 me 12 | Sft. to 16 ft.| Deflected 54 in. _ 5} Good, 
Second piece of do. ea ies esa) = ” 12 | Oft, to 16 ft. Broke _ ~- Good. 
Lloyds, Foster, and Co., Sree. pie ++.(Not given} 4, 11 | Sft.to15ft.| Deflected 2}in. Turned 24 Very good 
Same, turned... eve pas of = ” 5 all 15 ft. Straightened. _ oe Ci gs 
Aberdare Company pr a0 e+-(Not given} ,, 6 10 ft. Broke Not turned | 14 
Same, second piece Pak | ” 1 5 ft. ” m0 aa 
Same, third piece sie me a Bape + 11 | 5ft. to 15ft.| Deflected 333 in. Turned 833 
Third piece, turned bes ote | = $s 2 15 ft. Broke — &. 
Lloyds, Fosters, and Co., Srsen dish FF ie 11 | 5ft.to 15 ft.| Deflected 2hin. 4.) Tuned 24 
Do., turned over... an sng | = n 5 all 15 ft. Straightened , foro — _ 
Prussian Steet rail 78 ‘s 11 | 5ft.to15ft.| Deflected 3 inf. Turned 3 
Do., turned Sos pe a ” 5 all 15 ft. Nearly straight” | _ _ 
Benson, Adamson, and Co., Sreer 80 % 11 | 5ft.to 15ft.| Deflected 133m.°h) Turned: _ 
Do., turned ‘ ate Sdn td | = a 6 all 15 ft. Not broken (°°) == _ 
Aberdare Company bs oo seal 1 75 6 | 5Sft. to 10 ft. Broke ‘Notitumed | 13, 
Another rail rr kp obo del > toa 1, 1 5 ft. ‘ od oa Bad. 
A third rail 75 a 11 | 5ft. to 15 ft.| Deflected 3}3 in. Turned 81a 
Do., turned — > 2 both 15 ft. Broke _ _ 
Cammell and Co., Stern 783 4s 11 | 5 . * 15ft.| Deflected 2 in. Turned 23 
Sume, turned ” 6 all 15 ft. nen aie | Very good. 
Same, turned... Sod a at, ee ” 7 all 15 ft. | Deflected 2i3in. | 4 shandond _ 
Aberdare Company a ont vont «we ” 11 | 5ft. to15 ft.| Deflected 39 in. Turned 3} Very tough and fibrous on both heads; not granular on 
Same, turned aa. Be | 9 4 all 15 ft. Straightened -_ _ either, as it ought to be. 
Aberdare, second rail jeg oct 9B to 11 | 5ft. to 15 ft.) Deflected 334 in, | Turned 3t5 |7 A perfectly safe rail, but not calculated for wearing a 
Same rail, turned dies ots eee — ds 1 15 ft. Broke - _ f reasonable time. 
Cammell’s, STEEL... a +. not given| ,, 5 | Sft.to 9 ft 44 Not turned ia Broke in four pieces; too hard. 
: . : - : aD ms 
ay ne a. rail pee ee ‘not given 300 Ib. 0 5 f. » i. ft. — in. Turned 28 Without showing any fracture or defect whatever. 
, eee eee eee ore) =— ” a . 
Blaenavon 60 Ib. rail Z tA «| 60 a 7 =| Sft. to 11 ft. Broke Not turned | 2} Very good, 
Do., second piece a Ue | - 8 | 5ft. to 12 ft. a be 24 | Indifferent, not a prepared sample. 
Rochussen puddled Sreen ... 64 ds 11 | 5ft. to 15 ft.| Deflected 3,%, in. Turned 3i% eT 
Same rail, turned _ a 5 all 15 ft. Straightened |Turned again) — Nicked and broken in pieces, Very tough and very good. 
Do., turned again es rst —_ ny 4 all 15 ft. Deflected 23 in. _ 2 , 
Rail on Tunbridge line, 62. 14s. a ton... oor] |, OO by 10 | 5 ft. to 14 ft. Broke Not turned 2 Rather coarse grained, but safe, 
Aberdare rem aw 71. 18s. a ton in 1865 oe il 49 5 | 5ft.to 9 ft. “ " 333 | Coarse and unsatisfactory. 
Do., another rail... ves ¥. AS 75 ‘ 4 5ftito 8 ft. oi Pa a Coarse and unsatisfactory. 
Howe and Co. (Stockton)... 75 * 1 5 ft. i a - Rotten. 
Dorledort Fréres, Belgium ... 68 s 1 5 ft. *” ” — Rotten. 
Aberdare Company 75 ws 7 | 5 ft. to 11 ft. a * it A prepared sample. Broke half through. 
Cwmavon <b 73} a 1L | 5 ft. to15ft.| Deflected 4} in. Turned 4 A good and safe rail, particularly ductile, fine granular 
Same, turned over Be of i, 2 both 15 ft. Broke — a head. 
Lancashire Steel Company, SreeL 87 a 11 | 5 ft. to 15 ft.) Deflected 238 in. Turned 248 Vers:aoot 
Do. turned ss, be see ue “ 6 | all15ft. | Straightened _ -- Fae 
— few pes! 1866)... oe 4 ” . 4 Broke Not turned | — |) Another rail being cut on the anvil, a piece broke short off 
ag . woot . x “ i ” 1 4 ' ” ” a the end, thus proving entire rottenness or extreme hard- 
0., another rail... 8 ” t ” ” = ness. A piece of same rail, 3ft. 2 in. long, was broken 
Do., another rail... Pa saa 81 , 4 | Sft.to Gf. bp *% pomp Ty gg Ce ae ty Sea Sees by te 
, . f ’ iw P 1 ye ae Pere) 
Abestae rll | oe smn] BL |] ALS | tm 1B] Defleted agin, | Ture | 21 14 ery goodman granular, nating lng wer. 
one each) 
5ft., Gft., | reson Eat 9 ; 
Do, another rail ... soe eee aa ” os 8 7 ft., and ¥ Not turned | 2} A fine rail, indicating lasting wear. 
8ft., and 
four 15ft. 
Blaenayon (April, 1866) ae eee] 82 ” 4 ft. to 8 ft. ‘ *” # 
Do., second pieve pas ee oe * n 2 | 65 ft. and 6 ft. . ~ 
Do., third piece .., ie eed onal 's 9p ” 3 | 5 ft. to 7 ft. % ” No comment! 
Do., another piece a Hh i ” pa 2 | 4 ft. arid 5 ft. a ” vs 
Do., another ruil... ove eee eve ” ” 3 5 ft. to 7 ft. ” ” 3 
Barrow Steel Company, SrrxL ove pel a ” li | 5.ft. to 15 ft.! Deflected 3,% in. Turned 33% | A good specimen of a steel rail, but rather too soft 
Do., same rail, turned... oop ‘eel cae ” 6 all 15 ft. Straightened a _ phy vive? y! ; % 
Do., another rail... wi iit aes * ” Ti | 5ft.tol5ft.| Deflected4in. | Notfturned | 4 Not broken; rather inferior to first piece. 
C. de Grelle, Belgium as naa e-(N06 given} 45 8 | 5ft.to12ft. | Deflected 24 in. * — 
A steel-topped rail... pom ae *e po pat 11 | 5 ft. to 15 ft. | Deflected 332 in. Turned 8h 
Same, turned over a : “ * ” 5 all 15 ft. Broke — — 
Aberdare Company (July, 1867) ‘ 82 ” 1 4 ft. 6 in. ‘a Not turned | — 
Do., second piece ase ° 82 ie t 5 ft. pet a _ 
Do., third piece ... ne 82 a 9 | 5 ft. to 13 ft. ps _ 
































a 


the 5s., to commence on Monday next, thus leaving Haughhead 
Pit only on strike. 

Arbitration among the Miners of the Coatbridge District.— 
It is stated on good authority that an effort is bemg made at 
present toestablish a board of arbitration and conciliation between 
the miners and their employers in this district, For the pur- 
pose of carrying the arrangements into effect, a preliminary 
meeting of delegetes will be shortly held, when resolutions wiil 
be proposed desiring the delegates to consult with the employers 
in their respective districts and ascertain whether they are 
willing to.co-operative in the formation of such a board. It is 
reported that many of the most extensive employers of labour 
have frequently expressed themselves as highly in favour of 
sucha scheme. Should the establishment of such a board be- 
come an accomplished fact in the mining trade, we may soon 
expect to see.similar boards established in the iron and other 
trades, and an end to the fearful strikes and lock-outs which 
have proved so disastrous both to the interests of the employers 
and employed. 





Shipment of Gas Apparatus to Monte Video.—A consider- 
able shipment of gas apparatus has just been made from Leith 
to Monte Video, consisting of a cast-iron tank 81} ft. diameter, 
by 20 ft. deep, with a gasholder to work in the same, and to 
contain 100,000 cubic feet of gas. The tank was made in plates 
in the usnal way, andis to be sunk in the ground for about 
half of its depth. The guiding pillars are carried on strong cast- 
iron frames bolted to the plates of the tank, and form a series 
of ornamental openwork framing the whole depth of tank, thus 
dispensing with the heavy foundations usually adopted. The 
work, which weighs altogether about 400 tons, is all of the 
strongest and most modern construction, and has been executed 
by Messrs. Henry Balfour and Co., of Leven, Fifeshire, the same 
firm having also been the sole contractors when the works were 
originally erected in Monte Video about five years ago. 

Shipbuilding Items—Launches—There was launched, a 
few days ap, from the shipbuilding yard of Messrs. H. Murray 
and Co., Port Glasgow, a handsome iron screw steamer of 





100 tons burthen (classed), to be engined by Messrs. Donald 


and M‘Farlane, Paisley, intended for the canal and coasting 
trade. 

‘The Berkshire, a very fine iron sailingship of 1450 tons register, 
has just been launched by Messrs. Barclay, Curle and Co., from 
their building-yard at Whiteinch. The vessel is owned by 
George Marshall, Esq., of London, and will be engaged in the 
East India trade. 

A fine iron schooner of 140 tons, named the Janette, has just been 
launched by Messrs. Alex. Stephen and Sons, from one of their 
building sheds at-Kelvinhaugh. The Janette is to be employed 
4nu the African trade, and is the property of Messrs. Wm. 
Cooper and Co., of this city. 








EnGuism. Enterprise 1x BeterumM.—Messrs. John Brown 
and Co. (Limited), of Sheffield, have obtained a contract for 
600 iron piston buffers, for 10 ton goods trucks, at 5157. 10s. 
Messrs Taylor Brothers, of Paris, tendered, of course un- 
successfully, at 6487. The plant in question is to be supplied 
to the Belgian State Railways. 








ENGINEERING. 


[Dec. 20, 1867. 








570 S : 
THE CYCLONE AT CALCUTTA. 
Wirui the past four years, Lower has been 


visited by a succession-of the most terrible physical 
calamities. In 1863, an inundation desolated the rich 
Senter, © eae ie i 
H ich were ing. exci 

aout Gal ies of 8 aes e between landlord and 
tenant, In 1864, when the whole — had begun 
to abandon itself to the orgies of the national festival, 
on the 5th of ve oy My cyclone swept up from the 


Bay of Bengal to the far north-east, accompanied by a 
mighty wave which engulfed at least fifty thousand 
human beings, and er destroyed property to the 


value of two millions sterling. In 1865, the same 
month and the same festival brought with them scarcity 
of food so severe as to deepen, in the course of the 
race ear, into a famine more intense than any 
recorded in history. What the famine spared another 
storm-wave destroyed in Orissa, and the loss is counted 
in a million of lives, and an expenditure, public and 
rivate, little short of three quarters of a million. 
eanwhile, an epidemic fever has been steadily wast- 

ing the districts along the Hooghly, from Nuddea to 
tta. Another cyclone has now, on the Ist of 
November last, followed the track of that of the 5th 
October, 1864, with a destructive violence hardly less, 
but with a terror all the greater, that it came at mid- 
night. The total number of lives lost, so far as has 
yet been ascertained, amounts to 1016 ; the destruction 
of brick-built houses, 163; and of tiled and, thatched 
huts, 29,231. At least one-half of the ricé crop is 
reported to have been lost, and the vegetation which 
survived the recent inundation from the Ganges has 
also been almost er, destroyed. Fortunately, on 
this occasion the wind blew down the Hooghly, and 
so prevented the formation in that river of the storm- 
wave which caused such havoc amongst the ship- 
ping in 1864; but, notwithstanding this, of the larger 
ipping in the river, only some twenty-six ships 
uninjured, and three of them sustained serious 

i wreck. Of the smaller 








' eraft, two ferry s been lost, 67 cargo boats, 
15 Madras sloops, 84 , 82 native boats, and 
336 up-country boats, Mutlah, which escaped all 

_ injury in 1864, bas, however, on this occasion sustained 
serious ing the cyclone, the wind blew 
violently tlab, carrying before it a 
storm-wave fivé-and-a-half feet high, engulfing Port 


Canning and its inhabitants, and carrying away the 
ballast of the railway for three miles, as far as Bursa; 
the station and a goods shed were blown and 


— the front + earns of the railway jetty have been 


throug i 


the by the neglected part of the 
banks of Bydiadhurree. Every native hut has 
been and the people, starving for want of 
rice and , are leaving for Calcutta, whilst num- 


bers from the up-stations are flocking into Port Can- 


di Bay of Bengal has always been liable to severe 
roy Ne ich have struck the coast at different points 
from Ceylon northwards. The hay or! of their 
occurrence may be judged from the following list of 
those that were particularly noted, between the years 
1839 and 1845, both years inclusive. There was one 
on 3rd June, 1839, locality not stated; another at 
Coringa, on 16th November following. The next was 
at Attock, on 28th April, 1840; one at Madras, on 
16th May, 1841; at Calcutta, on 3rd June, 1842; at 
Pooree on the 2nd October following; and at Madras, 
on the 24th of the same month. On 22nd May, 1843, 
a similar storm visited Masulipatam; and on Ist 
December, 1845, Ceylon was similarly inflicted. We 
do not posess a reliable record of all the cyclones that 
have since visited the Bay of Bengal, but the foregoing 
is sufficient for the present purpose. 
in Maury says that there are, in tropical cli- 
mates, two kinds of tempests or storms : the monsoon, 
or trade-wind gales, in which the barometer remains 
high, and the wind steady; end the hurricanes, or 
phoons, often blowing with irresistible fury, and 
t invariably accompanied by a falling barometer. 
The first person who endeavoured to ascertain the 
laws by which storms and hurricanes are influenced 
was, we believe, Colonel W. Reid, in England; and 
similar researches have been subsequently made by 
Redfield and Captain Maury, in America, Thom, in 
Mauritius, and Piddington, in Calcutta. It is difficult 
to state with any degree of certainty how the disturb- 
ances of wind apparent during a cyclone on the earth’s 
surface An attempt with this object has, 
Bengal Artillery, oh by Dr. P. S H, Baddeley, of the 
» who supposes that a mass of electri- 
cal matter descends from the sky in the form of a 


ng) yy yt game ar the sea broke | he 





spiral working downwards, which, on striking the 
earth’s surface, is regulated in its subsequent move- 
ments and track by causes connected by the earth’s 
rotation, and upon the prevailing surface winds. 
Another theory, however, may be suggested, viz., that 
the rotative motion is caused by the meeting of three 
or more currents of wind in the upper stratum of the 
air, blowing from different directions, giving a spiral 
movement to the air in the immediate vicinity of their 
point of meeting, and this, being forcibly deflected by 
the violence of the shock, communicates a similar 
motion to the substratum, and which receives a for- 
ward movement on the earth’s surface, regulated pro- 
bably by the causes assigned by Dr. Baddeley. 

In the West Indies, the Bay of Bengal, China Sea, 
and the Southern Indian Ocean, the wind in a hurri- 
cane has two motions, the one a turning or veering 
round upon a centre, and the other a straight or 
curved motion forwards, as in Fig. 1. When storms 
occur on the north side of the equator, they turn from 
the east, on the right hand, by the north, towards the 
west, or,! in other words, they revolve against the 
hands of the watch; and in the southern hemisphere 


Fic. 





their motion is in the opposite direction, or with the 


hands of the watch, as shown in Figs. 2, 3, and 4.|P 


This is doubtless owing to the rotation of the earth 
from west to east, the rapidity of which motion 
gradually declines from the equator towards the poles, 
forming, as it were, a current from the point of 
greatest disturbance, or the equator, towards the poles, 
where the force of rotation is reduced to a minimum. 
Nearer the centre or vortex of the cyclone, the more 
violent is the storm, while the centre itself is a calm 
which travels, according to Captain Maury, a mile or 
two an hour, and sometimes forty or filty. In the 
centre the barometer is low, rising as the periphery of 
the whirl is roached. The diameter of these 
storms is sometimes a thousand miles, and sometimes 
not more than a few leagues. These storms have their 
origin somewhere between the parallels of 10° and 20° 
north and south, travelling to the westward in either 
isphere, but increasing their distance from the 
until they reach the parallel of 25° or 30°, 
w they turn towards the east, or recurvate, but 
contifue to increase their distance from the equator— 
that is, they first travel westwardly, inclining towards 
the tearest pole; they then recurve and travel east- 
wardly, still inclining towards the pole; and such is 
their path in both hemispheres. 

Mr. Piddington states that, in the Bay of Bengal, 
storms (excepting the monsoon gales) always come 
from the eastward, and travel to the westward, the 
e course being east south-east to west north-west. 
Their tracks are lines more or less straight or curved, 
and varying in their direction as they approach the 
coast, when they are no doubt infiasneed in their 
course by the mountains, rivers, and other inequalities 
of the earth’s surface. The speed at which they 
travel ave nerally from ows to fifteen miles 
an hour, alt ott in one case the high rate of thirty- 
nine milés an hour occurred. The usual size of these 
vortices in the Bay of Bengal is from 300 to 350 
miles ; but they sometimes contract to about 150 miles, 
in which case their violence is invariably very much 
augmented. The only safe rule for ascertaining the 
approach of storms in the Indian and China Seas 
is a close attention to the barometer and simpieso- 
meter, “Off the Sand-heads,” says Piddington, 
“the signs of a hurricane are mostly light airs from 
“north-east to south-east, with very hazy or clear 
“hot weather; often with a very deep blue sky for 
“a day or two preceding the storm, a heavy swell, 
“close sultry weather, and a strong set to the west- 
“ward on the reefs; and this both when the storm 
“has passed to the southward, and also where it 
“ passes directly over the Sand-heads. . . . In 
“all cases there is a fall in the barometer when at 
“distances of 150 to 200 miles from the centre of 
“the storm. The barometer sinks under the 


“first half of the storm in every part of its track, 
“except perhaps on its extreme northern margin, and 
* thus 
“the approaching tempest. 


ords the earliest and nearest indication of 
The barometer rises 





. —_. during the passage of the last portion of the 
“ec e. 

The following extracts from an account of the hurri- 
cane of 1st of November last, given in the Madras Athe- 
neum, will be found interesting from a scientific point 
of view. It appears that the weather had for some 
time been a foremost topic of conversation at Calcutta. 
The rains had apparently ceased, when, to the astonish- 
ment of all, they set in again on the 26th October. 
On the morning of November the 1st the telegraphic 
report from Saugor showed that the barometer there 
was falling rapidly; and the report from Cuttock 
showed the same. Upon receipt of these telegrams, 
Mr. Blandford telegraphed to Saugor for additional 
observations at half-past twelve. The answer was 
that the barometer showed a continued fall, and that 
the wind was increasing in violence. ‘The last report 
from Saugor was at seven P.M, when the barometer 
unreduced stood at 29.42, the reduced observations 
showing 29.305; the wind was then blowing violently 
from the north-east. An attempt was made to get 
another report from Saugor at eight o’clock, but the 
assistant reported that it was very difficult to reach 
the barometer, and in a few minutes afterwards the 
line stopped working altogether. Mr. Blandford is of 
opinion that in all probability the storm formed in the 
north of the Bay of Bengal, and the centre passed at 
no great distance to the eastward of Calcutta, pro- 
ceeding in a nearly northerly direction. The lowest 
barometrical record at the Surveyor-General’s office 
was at three A.M. on the Saturday morning, the storm 
being then at its height, when it stood at 20.6, 
The wind, which had been blowing steadily all the 
preceding day from north-east, at five p.m. suddenly 
Increased in intensity, and an hour after was blowing 
in heavy gusts from the same direction, varying in 
ressure from one to twenty-five pounds per square 
foot. At half-past twelve a.m. it veered round to 
north-north-east, and carried away the anemometer of 
the Government Observatory, preventing any further 
observations from being recorded there. 








EDITORIAL EDUCATION. 

“EpucaTE! educate! educate!” exclaimed Mr. Lowe. 
“Teach our future masters to read and write.” Very good: 
but it would perhaps be well to begin with our “ public in- 
structors. Some of them are marvellously ignorant. It was 
in 1798 the Anti-Jacobin used to amuse itself with the crassi- 
tude of the young man who conducted the geographical 
department of the Morning Chronicle; but seventy years 
later we perceive very little improvement in the average 
journalist. It would be really a work of charity to establish 
a school for editors. 

An evening paper the other day published a letter from a 
Cambridge man complaining of the difficulty of his examina- 
-= papers in algebra. This was what grieved and perplexed 


VeVo=et,  ad(a*)*=(a")s. 
/e—b+/¥—-=7, ay? —1la*@—5y?= 46. 
1 1 

2——-=18, y- pats. 


Out of eighty-three candidates for the examination, of 
which this is a specimen, more than half, he says, were 
plucked! We are sorry for Cambridge, if that is true. 

Any well-educated boy of twelve ought to be able to solve 
those three equations in twenty minutes. The first and 
second are merely exercises in language. The first means 

32+2y=18. 
22+5=3y. 
The second means : 


As to the third, it can be solved at a glance, without putting 
pencil to paper: e=2 and y=6: If a Harrow youngster in 
the lower forms were to make a mull of such equations as 
this, he would have rather a bad quarter of an hour with 
Middlemist. 

The writer should have tried to solve his equations, instead 
of exposing his incapacity in an evening paper. And it 
might perhaps have been as well if the editor, supposing him 
quite ignorant of elementary algebra, had asked advice before 
printing so absurd an epistle. “To pluck a man,” says this 
unhappy Cantab, “when he does not deserve it is fearfully 
cruel, not only to himself, but to his relations.” 

We don’t know what a man may deserve who could not 
solve such equations as those, but we know what a boy would 
get.—Echoes from the Clubs. 








Tae Catepontan Rattway.—The inspection of the rolli 
stock of the Caledonian Railway carried on by Mr. D. K. 
Clark, C.E., of London, is progressing very favourably, al- 
though it has proved to be a more arduous and laborious task 
than was at first supposed. Mr. Clark has found it necessary 
to go into a great number of details very thoroughly and 
minutely in order to satisfy himself, and to be able to satisfy 
those who have called for his professional assistance, upon the 
true state of this important affair. Mr. Clark’s report is ex- 
pected to be very complete, and to do full justice to the 
merits and demerits of the case. We understand that this 
pee is not likely to be completed before Christmas, although 

. Clark is devoting a great deal of time and industry to 
this subject, and employing a large and efficient staff for his 
assistance. 























ENGINEERING. 


57! 








MOLE PLOUGH AND TACKLE. 
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WE give, above, an engraving of an arrangement of mole 
plough and tackle designed and patented by Mr. J. Phillips- 
Smith, the engineer of the Herefordshire Steam Ploughing 
Company, and which has been used by him with much success 
on heavy lands. The peculiarity of the apparatus consists 
in the arrangement for carrying the pulley or snatch-block, 
this being supported upon a small carriage, which is con- 
nected to the plough by ashort lengthof chain. The carriage 
just mentioned is carried upon a pair of small wheels or 
rollers, and the effect of the arrangement is that the pulley is 
always able to adjust itself to the direction of the rope, not- 
withstanding oy sy ap -oregumaa of the ground on which the 
implement may be in use. 








Tue Miptanp Rattway.—The Midland Railway Com- 
pany have issued a notice that 5,000,000/. additional capital 
will be required to complete the works to which they are 
committed, 2,150,000/. of this sum being for the cost, beyond 
the Parliamentary estimates, of the extension to King’s- 
cross, while 1,350,000/. increase is also shown in connexion 


with the Chesterfield and Sheffield line, and 1,500,0007. is for P 


new engines, plant, &c., “to meet the requirements of the 
increased traffic.” It appears that the Midland propose to 
raise their new capital, which will bring their total authorised 
capital to a sum exceeding 30 millions, by creating 3,750,0007. 
in shares, and taking borrowing powers for 1,250,000/. 
Nearly three-quarters of a year, however, must in any case 
elapse before this addition can be brought upon the market, 
and even then the process, it may be assumed, will be gradual. 
The directors intimate in relation to the “enormous excess! 
now found to be inevitable in the cost of their extension 
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King’s-cross that the expense of carrying the works ofwrai 
way into London “seems such as to defy all previous cale 
lation ;” but, looking at the number of such works execu 
within the past ten years, the correctness of this plea must 
be considered to some extent questionable, and it may be 
apprehended that there has been a want of vigilance and 
accuracy on the part of the persons engaged. e general 
meeting of the company, when fuller information may be 
looked for, and when the policy of the Carlisle and Settle line 
and other extensions may again come under discussion, does 
not take place till February. 

Tue Dvurasitiry or ARMOUR-PLATED VEssELS.—The 
armoured iron-built frigate Resistance, 3710 tons, 600 horse 
power, just taken into the steam basin at Portsmouth for 
repairs and a thorough refit, offers an opportunity for 
obtaining reliable data relative to the fastening of armour- 
plating on the sides of our ships of war, and the con- 
dition of the teak backing behind the armour-plates, that 
is possibly worth some serious consideration. The Re- 
sistance is one of our earliest ironclads, commenced at the 
same time and at the same place—the Victoria Docks— 
as that of the Warrior, and she has therefore carried her 
armour as long as any of our ships, and, moreover, has been 
a in a long commission and been on foreign service. 
When our armoured ships were placed in dock on their 
return from their first and experimental channel cruising, it 
will be remembered that there was a good deal said p ae 
the “weeping” of discoloured water from between the lower 
- of the lower tiers of armour-plates; the acid of the 
teak acting upon the iron, the wasting of the bolts, and the 
loosening of the plates. Our apprehensions have been 
very materially modified on all these points since that 
time, but still no steps have ever been taken to obtain 
undeniable evidence in the matter, and the Resistance 
being now about to be partially pulled to pieces to enable 
her to receive the new style of armament in the course 
of her repairs and refit, it seems, as we have observed, a fit- 
ting opportunity for learning all we want to know on the 
subject. Let a section of the ship’s plating in the centre of 
one midship squares—say four or five plates—be unbolted 
and taken off her side, and a full examination made into the 
present condition of the bolts on which the plates hang on 
the ship’s side, and of the teak backing and its iron rib-work 
which supports them, or rather which would have to support 
them if struck by an enemy’s shot.—Times. 


Hvt1.—The hull graving dock is to be increased in length 
83 ft., making a total length of 300 ft. The depth is also to 
be increased to the extent of 4 ft. 6in. 
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RAILWAY. 


More than a year since* we described, with much 
detail, the already executed and projected works of the 
Metropolitan Extension and District Railways, and 
we would refer our readers to those articles for infor- 
mation respecting the lengths, gradients, station-accom- 
modation, and general particulars respecting the com- 
bined lines. ‘Ihe contractors have been actively 
pushing forward their work during the past twelve- 
months, and comparatively little remains yet to be 
done before the railway can be opened for public traffic 
between Westminster-bridge and the existing Metro- 
politan Railway, with which a junction is completed at 
the South Wharf-road, Paddington. 

The numerous and lengthened delays in acquiring 

roperty have been the principal difficulties the con- 
tractors have had to deal with ; for, with one or two 
exceptions, the route of the railways has proved to be 
favourable for executing, and rich in materials for con- 
structing the work—clean fine sand, sharp gravel, 
suitable alike for concrete or ballast, and clay, with 
which a great part of the tunnel has been built, 
having been excavated from Westminster Abbey 
to the Great Western Railway Hotel, at Paddington. 
The length of tunnel between Bridge-street and Princes- 
Street running between Westminster Abbey on the one 
side and the hospital on the other—a distance of 330 
yards, 308 yards being of girder-covered way, and 
22 yards of arched tunnel—was completed last winter, 
during the severest weather, in six weeks, the con- 
tractor, in accordance with an agreement made with 
the parish authorities, being liable to heavy daily 
penalties for every twenty-four hours of delay. The 
work included the deviation of the Victoria-street 
sewer from the north to the south side of the railway 
the construction of a new drain behind each retaining 
wall, that on the north side being an intercepting 
sewer running into the low-level system at the Thames 
Embankment. A packing of peat, 7 ft. thick, was in- 
troduced behind the south wall of the tunnel for a 
length of 300 ft., adjacent to Westminster Abbey, to 
reduce the vibration of passing traffic, which, it was 
considered by Mr. Bidder, might endanger the safety 
of its foundation. Through this peat the new Victoria 
sewer was carried in a 4 ft. 6 in. diameter iron pipe. 
In order to expedite the work in this length, as much as 
possible, only so much earth was removed as was neces- 
sary for constructing the side walls, the centre part or 
“dumpling” being covered in, and left to be removed 
at a convenient time. This is now being done, and 
the concrete invert is partially laid. As all the spoil 
here is gravel, it is screened in place, the sand 
separated, and raised to the street level in buckets, 
and the residue used for the concrete inverts or stored 
for ballast. At present the sewage from the diverted 
Victoria sewer is conveyed through a syphon under 
the railway into a drain on the north side, but this is 
only a temporary arrangement pending the completion 
of the low-level sewer. Legal or financial impedi- 
ments have hitherto protected Tcthill-street, and 
between Princes-street and the Broadway, Westmin- 
ster, nothing has been done. At the latter place, 
various houses are being destroyed, to clear the 
site of the St. James’s Park Station, which will 
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probably be a temporary terminus for trains run- 
ning from Little Moorfields, in the city. It will 
be similar to the ordinary type of Metropolitan rail- 
way stations described and illustrated by us in a pre- 
vious number, and is to have three temporary plat- 
forms 330 ft. long, with an engine-siding in tunnel 
branching from the main line, and running under Tot- 
hill-street with a 10-chain curve. The works between 
this place and the Emanuel Hospital are in a back- 
ward state, but are practically completed from the 
latter point to Eccleston-street South. ‘The gradients 
from Westminster fall towards Victoria Station, which 
is the lowest point on the line, and where is a pumping- 
engine. ‘The station is in a fair way towards comple- 
tion: all the principals are in place, and the roof is 
nearly covered, whilst the booking-oflices are finished 
outside and framed within. The platforms are not 
laid down, but the dwarf walls upon which they will 
rest are built. A thickness of 2ft. 6in. of concrete 
covers the whole area of the station, in order to make 
it as water-tight as possible, the rails being several feet 
below the natural drainage level. In Victoria-street 
and facing the station, the tunnel, long since finished 
and covered in, is being laid bare and strengthened, 
the sides with concrete, the arch with an extra four 
rings of bricks toothed into the old work. This is 
being done to support the weight of a large building, 
the erection of which was not contemplated a year ago. 

From Victoria Station to Eccleston-street the rail- 
way is constructed in arched covered way on a 10- 
chain curve. This length is apart of the route of the 
Grand Union Railway, deposited by Mr. Thomas 
Bouch, session 1863-64, and which was then, in one 
or two instances, amalgamated with Mr. Fowler’s 
scheme. From the corner of Coleshill and Ebury- 
streets the works are completed to Sloane-square. 

Two hundred feet west of the former streets, 138 
yards of open cutting between retaining walls are 
complete. They are 28ft. high from rail level to 
string course, and strutted with cast-iron struts 11 ft. 
apart and 14ft. from rails. The open space is sur- 
rounded with a parapet 10 ft. high, in accordance with 
agreement with the Marquis of Westminster. ; 

The Sloane-square Station is well forward, bere, | 
nearly roofed in; another pumping-stage is erecte 
here, and is at work—with a temporary pump, however. 
The Ranelagh sewer is carried across the station in an 
iron tube, 9 ft. diameter, at such an angle that the 
clear span is 67 ft. We shall give the detailed draw- 
ings of this work next week. 

arious short lengths of covered way are completed 
between this station and the one at Brompton, where 
the Western Extension of the Metropolitan ends by a 
junction with the District Railway, which is con- 
structed in covered way to Gloucester-road, and, after 
passing threugh the station there, under the widening 
of the Crom:well-road, turns northwards towards Ken- 
sington. ‘r'rom Prince Albert-road to Gloucester-road 
Station, a distance of 341 yards, where two lines run side 
by side in a double tunnel of the ordinary section, with 
2 ft. 4 in. ‘side walls, arches 25 ft. span, and a centre pier 
4ft. 7 in. thick,resting on concrete foundations 2 ft. 6in. 
deep, the undersides of which are 4 ft. 6 in. below rails. 
There ar 2 four overhead sewer crossings in this length, 
three of them 3 ft. 9 in. by 2 ft. 6 in., and one 5 ft. 6 in. 
by 3ft. The Gloucester-road Station is 308 ft. jong, 
with thr ce platforms, two 14 ft. wide and one 15 ft. 
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The roof covering the building is $3 ft. 11 in. span. 
Beyond this station, the railway, still in double tunnel, 
is carried under the widened Cromwell-road, where it 
ends, with a bell-mouth, skewed with an angle of 30°, 
made in seven spiral courses, 15{t. longat springing, and 
toothed into the square brickwork. After a short length 
of open cutting with side slopes, the District Railway 
again crosses underneath the Cromwell-road, which 1s 
carried by askew bridge with faces at an angle of 29° 30°. 
A double connecting line between the West London Ex- 
tension Railway and the Inner Circle is nearly com- 
pleted, the one, commencing by a junction with the Dis- 
trict Railway at the Brompton Station, curves to the 
south-west, and runs into the West Brompton Station 
of the former railway, while the other crosses beneath 
the West London, further north, and curves towards 
the north-east until it joins the first connecting line, 
with which it runs parallel for a short distance, when 
it again diverges, and makes a junction with the 
Metropolitan Extension Railway at Kensington Sta- 
tion. A triangular piece of ground is thus enclosed, 
bounded towards the north by the Metropolitan, and 
towards the east and west by the diverging forks of 
the connecting District Railway. A bridge, giving ac- 
cess to this land, is to be erected adjacent to the Glou- 
cester Road Station; and Mr. Souler, in conjunction 
with the contractors, is constructing a trial portion 
of it in concrete, with a view to determine the 
fitness of that material for arches. The portion of 
the bridge in question, a flying arch, is constructed with- 
out wing walls; it springs out of the slopes on either 
side of the railway, resting on skewbacks of concrete 
4 ft. thick, mixed in cement in the proportion of one 
part of cement to six parts of gravel. It is 75 ft. 
clear span, with 7 ft. Gin. rise, 3 ft. 6 in. thick in the 
crown, and 5 ft. Gin. at the haunches. The width is 
12 ft. The experimental length contains a mass of 
concrete weighing 200 tons, made in the proportion 
of one part of fresh blue lias lime to six parts of gravel 
screened through 4 in. meshes; the centring formed a 
large mould with close planked sides, into which the con- 
crete was tipped and the whole was completed in fifteen 
hours. After three weeks have elapsed, to allow the mass 
thoroughly to consolidate and harden, the centres 
will be struck, and the side planks removed, after 
which it will be subjected to severe tests, the results 
of which we hope to give in detail. Should the 
structure be trustworthy, a new and most important 
fact will have been proved, and we shall be able 
to rely upon concreted materials for arched super- 
structures as well as for foundations. The bridge 
in question will ultimately be 42 ft. wide; and 
if the present experiment be satisfactory, it will 
he com Jeted in the same material, the faces being 
covered with cement, and tooled into voussoirs to re- 
present stone. ‘The works upon the connecting lines 
are nearly finished. From the Cromwell-road Exten- 
sion to Karl’s Court they are in open cutting, with 
slopes 14 to 1, and a formation width of 60 ft. At 
Raspberry-lane, Earl’s Court, the two lines are spanned 
by a narrow bridge, which is simply a very short 
length of covered way. From this place to 70 yards 
west of LEarl’s Court-road the lines run between 
retaining walls about 18 ft. high, with a distance 
between them at rail-level of 54 ft. 9 in. From 
the ends of these retaining walls to Warwick- 
road, a length of 200 yards, the railways are in 
open cutting 16 ft. deep. At Warwick-road the 
westward connecting line diverges towards the West 
London Extension Railway. It was originally in- 
tended to effect a junction with it on the eastern side of 
the latter cutting through various coal-sidings ; but as 
this was not acceded to by the company, additional 
powers were taken, duriug x subsequent session, tocross 
beneath the West London, and rising onthe other side, to 
run parallel with it, effecting a junction at the Hammer- 
smith-road Station, without interfering with the sidings. 
The District Connecting Railway falls therefore with a 
gradient of | in 62 from the Warwick-road in an open 
cutting, and is carried beneath the West London with 
a 13-chain curve. The crossing is a very oblique one, 
being 115 yards long, and its execution was rendered 
difficult from the constant traflis, which could not be 
interrupted. This work, whicn is just completed, 
was carried out as follows: The cross sleepers sup- 
porting the permanent way (en ordinary double- 
headed rail, resting on chairs) were removed, and 
longituuinal timbers, 14 in. by 5 in., substituted; 
under these, and crossing them square with reference 
to the centre line of the Metropolitan Railway, and 
consequently diagonal to the rails above, were thrust 
balks of timber 14 in. square, placed 5 ft. apart. These 
balks were long poo. to project 7 ft. on each side 
of the trenches that were subsequently excavated 
for constructing the side walls of the low - level 





line, so that the permanent way was carried by 
this system of cross-timbering, which had an ample 
bearing surface. Between the balks, 5 ft. apart from 
centre to centre, girders 15 in. were placed. The 
trenches beneath were tien excavated, and the side 
walls built up tothe level of the girders. These walls 
have a thickuess of 4 ft. 6 in., 18 in. of brick and 3 ft. 
of concrete, with counterforts 2 ft..wide coming be- 
neath each girder. After the sides were finished, and 
the girders bedded, stringers 14in. by 7in. were 
placed between them under the longitudinal sleepers, 
which had replaced the cross sleepers of the West Lon- 
don permanent way. The spaces between were then 
covered in with 3in. planking. This most difficult 
work ‘wa scompleted without any accident; and 
although upwards of one hundred trains were daily 
passing on the main line, and the sidings were in con- 
sfaut requisiéion, the traflic. was not in a single in- 
staiee interrupted. 

ft (To be continued.) 








METROPOLITAN TRAMWAYS. 
To rus Eprror or ENGINEERING. 


Sir,—I have understood that the new companies who at 
present seek to reintroduce tramways in the metropolls pro- 
pose to use rails that do not project above the general level of 
the road, and even that they intend to use wheels without 
flanges. How far this may be correct, I don’t know; but, 
assuming that it is so, as the most favourable supposition for 
the tramways, considered with reference to the ordinary traffic, 
it seems to ine that hardly any of the objections to tramways in 
the London streets are removed or even modified. An iron rail, 
no matter of what size or shape, laid down in a street will in a 
very few days have a grvove cut in the material of the street 
on each side of it, by the numerous wheels of the ordinary 
vehicles running against it, and wearing or pressing down the 
comparatively soft material at the side of the rail much faster 
than the rail itself, and as soon asa very slight indentation is 
formed, the process goes on at a constantly accelerating rate, 
because the depressiun first made tends tu keep each subse- 
quent wheel ja the same track, while at the same time it holds 
water, to soften the material operated on. The grooves thus 
formed render it impossible to cross the line of rails at a sharp 
angle with anything like the certainty and accuracy required in 
driving in the crowded streets of London. Besides this, your 
correspondent ‘ Qvserver,” in your last impression, has cor- 
rectly pointed out that although the rails themselves should 
form no impediment to the ordinary traffic, yet the cars tra- 
velling aloug these rails without deviating from their line 
would of themselves from a dangerous obstruction, because the 
present dense traflic is rendered possible only by the constant 
deviation to one side or another, and the ever-varying speed of 
each individual vehicle to accommodate its neighbours. 

The road between Westininster - bridge and Kennington- 
gate, where tramways were tried some years ago, was in every 
way much more favourable for the experiment than many of 
the roads now proposed to be occupied, and yet all these incon- 
veniences were coustantly felt, and were almost daily productive 
of accidents and more or less serious damage, which were sub- 
jects of daily complaints, and at last compelled the removal of 
the tramway. All this was matter of common observation 
when the system was formerly tried; but there are, besides, 
some more particularly engineering objections to the system, 
which 1 have not seen previously noticed, but which frequently 
struck me very forcibly when travelling on the line of the tram- 
way in the Westminster-bridge-road. The theory of the tram- 
way is, of course, that the rolling resistance to motion ona 
smoota iron rail is so much less than on the ordinary roads that 
a pair of horses can move with ease two or three times the usual 
omnibus load, and probably the advocates of the tramway will 
promise also to travel much quicker. On a road, however, that 
deviates much from the level this advantage is materially di- 
minished, because the resistance of the surface of the roadway 
is then ouly a part of the total resistance to be overcome, and 
the tramway in no way diminishes the tractive power required to 
haul the load up an incline. 

The Kennington tramway did not deviate much from the 
level, and therefore all the more forcibly illustrated another ob- 
jection to the system which I wish specially to point out. The 


tramway cars, holding two or three times as many passengers 


as the omnibuses, have to stop proportionately often to take in 
or discharge passengers; and the number of the cars is also 
proportionately diminished for any given amount of traffic, 
I'he cars can easily be stopped by the brake; but the starting 
of so large and heavy a mass by a pair of horses is a serious 
matter, owing to its great inertia. I believe I am correct in 
suying that, iu the case of the Kennington tramway, owing to 
the stoppages being more frequent and the inertia very much 
greater than with the ordinary omnibuses, the average time re- 
quired for the journey was greater, and the horses were much 
more distressed by the former than the latter. These evils 
would have been much greater than they were had it not been 
that it becaine the general practice of the male passengers and 
some of the more enterprising females to enter and leave the 
cars while in motion; but tis, I suppose, will hardly be up- 
held as a proper or safe practice for general adoption. 

From ail this it seems to follow that the use of road tram- 
ways sould be confined to such places as combine these deside- 
rata: a tolerably level road ; ample width of roadway in propor- 
tion to the ordinary traffic, so that the tramway shall not ob- 
stroct it; and, figally, that the bulk of the traffic should be 
between the termini of the line, or at least between fixed sta- 
tions, and not taken up at every point of the route, as is the 
case with the present Lundon omnibus traffic. 

I am your obedient a 


London, December 11, 1867. 


To tue Eprror or ENGINEERING. 

Sir,—Allow me to express my thanks to your correspondent, 
“ Observer,” for his good wishes expressed in your paper of the 
6th inst. In doing so, I crave permission to take exception to 
his opinion that “a tramway must be so constructed that the 
“ vehicles can leave the metals and traverse the streets.” Nor 
do [ think that any engineer who has been engaged in laying 
down street ‘tramways would advocate their construction on any 
other principle than that of their use by cirriages with flanged 
wheels. hat is required, in order to prevent nuisance and 
obstruttion, is that no impediment shall be offered by the tram- 
“ to the passage.along or across it of ordinary traflic. 

am nyt prepared’to admit that “former experience” in 
London is conclusive as to the fact of street tramways worked 
with flanged’ wheels being voted a “complete nuisance.” If 
** Observer” will take the trouble to refer to the history of the 
matter, he will find that in every case sustained, it was the 
rail and nét the carriage wheel that was proved to be the 
nuisance. It was the projection of the rail above the level of 
the street that was the fruitful cause of annoyance, obstruction, 
and accident. The records of every case in which street tram- 
ways were condemned will show that it was the form of rail 
employed, and that alone, whieh made the tramway a nuisance, 

Your correspondent says: ** What would we think of an 
“engineer that would propose running our locomotive railway 
** system through and across our streets?” I am at a loss to 
understand why this question should have been proposed in 
connexioa with street tramways. No one, that I know of, 
ever proposed so absurd a proceeding. He asks further, how- 
ever, “Is the speed that the cars were driven at five years ago 
“calculated to reduce the amount of accidents that daily 
“occur?” Au ingenious attempt is made: here, it appears to 
me, to create the impression that tramway carriages travel at a 
high rate of speed, similar to that of locomotives, and thus in- 
crease the dangers of the streets. I was in the habit of riding 
ou Train’s tramways, and do not remember that they ran at a 
dangerous speed—certainly not anything like that of a locomo- 
tive engine; indeed, it was not more than about six or seven 
miles an hour. Moreover, as a tramway carriage can be stopped 
in one fourth the distance that an omnibus can, the danger is 
considerably lessened. Statistics prove the fact. ‘The coroner 
of New York reports, as the result of his inquests, that 
omnibuses are more dangerous, by six times, than tramway 
carriages. 

Your correspondent imagines a fearful catastrophe from the 
collision of a hansom cab with a tramway carriage. Had he 
not just previously praised the driving of London cabmen, I 
should have supposed he intended to convey the impression that 
the blame would be theirs. Not so; he argues that it is the 
tramway carriage which is the source of the danger. “ Ob- 
server,” however, reassures me. He says: “Do we not see 
such collisions daily with the present system?” Exactly so; 
we do. Experience, however, of street tramways sliows that 
they materially lessen the number of such collisions. 

Several assertions are made respecting what the company in- 
tend to do with cab-stands, the possibility of carriages using 
the portion of the street upon which the tramways are laid, 
and other points, important no doubt, but which are matter for 
the consideration of the select committees to which the bill will 
be referred. If the promoters are able to prove to the satisfac- 
tion of those committees that tramways can be ‘constructed 
“so as not to impede or injure the ordinary trafic of the 
“* streets,” they will prove their case, as tramways so constructed 
would, it is now universally admitted, be of great local and 
public advantage. 

An attempt is made to create a prejudice by asserting that 
two-thirds of the street will be taken up by a railway and a cab 
rank. The use of the word railway, to which in England a 
definite meaning is attached, in preference to tramway, is calcu- 
lated to misleaa the public. Let us ascertain, however, what 
really is proposed. It is simply an omnibus, of sufficient width 
inside to ac late its f gers with comfort; in order to 
do this it will run upon rails so constructed and laid as to be 
perfectly level with the surface of the street, having no groove 
of sufficient width to admit the narrowest carriage wheel, and 
thus to present for all ordinary traffic a roadway as free from 
obstacle as at present. By means of the system each carriage 
will accommodate three times the number of passengers that 
an ordinary omnibns does, and thus the street will be propor- 
tionately relieved of such vehicles. 

In reply to the last query of “ Observer,” I have only to 
remark that the company have deposited a petition for a bill, 
and hope to bring their case before Parliament in regular 
course, that it may be heard and decided upon its merits. I 
will merely add that in his last sentence “ Observer” correctly 
describes the evil of previous tramways—the flange rail pro- 
jecting, as it did, above the surface of the street. The com- 
pany propose to lay an entirely different rail in this instance, 
one which completely obviates every objection hitherto sus- 
tained in this country against street tramways, and hence they 
have good hopes that success will attend their efforts, and that 
London will, ere long, enjoy all the advantages of public car- 
riages as superior to the ordinary omnibus as the first-class 
railway carriage is to the old stage wagon. 

Yours truly, 
A Member oF THE METROPOLITAN 
Tramway Company, Lumirep. 
London, December 17, 1867. 


Toe Bompay Gas Company.—According to the recent 
report, the Bombay Gas Company were supplying last month 
8675 private and 2308 public lights. The quantity of coal 
carbonised between the’ lst of January and the 20th of 
September of the present year was 4354 tons, producing 
37,902,000 cubic feet of gas, and yielding a revenue of 21,009/. 

Cowrs.—Mr. J. White is building three dispatch vessels, 
of 225 tons each, for a Turkish company, and a steam tug for 
the Government. Mr. J. 8. White has also laid down, at 
East Cowes, the keel of another'Turkish steamer of 226 tons. 

TELEGRAPHY ON THE ConTINENT.—There are complaints 
that telegraphic communication on the Continent was 
ame | tp. interrupted by severe weather. Despatches 
forw: experienced more or less serious delays, especially 











on the lines of Prussia, Switzerland, and Italy. 




















i] 
{ 





ed 




















Dec. 20, 1867.] 


ENGINEERING. 


575 





PUBLISHER’S ANNOUNCEMENT. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


D. Van Nostrand, 192, Broadway, New York, is the sole 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. 


Le bureau @ENGINEERING pour la France est 15, 
Quai Malaquais, Paris, chez E. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING 
of whom also the NouvEAU PoRTEFEUILLE DE L’ INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 

In answer to inquiries, we would state that ENGINEER- 
ING may be obtained in Russia, by subscribing for it at 
any of the Post-offices in the Empire. The price is 10 silver 
roubles per annum in St. Petersburg, and 12 silver roubles 
in other parts of Russia. 


ENGINEERING. 


FRIDAY, DECEMBER 20, 1867. 














NATIONAL ECONOMY. 

Waite so much is being said on behalf of improved 
technical education—and with a great deal of which 
nearly all of us fully concur—those who urge the advan- 
tages of new schools, new professorships, and new 
courses of study should prac that the laws of politi- 
cal economy are as immutable as those of nature herself, 
and that there can be no commercial effect without an 
adequate and definite commercial cause. The Ecole 
Centrale, the Conservatoire, and the provincial Ecoles 
des Arts et Métiers of France, and the polytechnic 
schools of Germany cannot, by themselves, have pos- 
sibly enabled those countries to surpass us in cheap- 
ness of production, inasmuch as the foreign mills and 
workshops possess no processes, plant, or appliances 
su — to our own. Nor is it likely that they ever 
will, 

The whole problem of successful foreign competition 
is solved by the fact of the cheapness of foreign labour 
and skill—manual and mental. Say what we may, we 
waste our national labour in many ways, while other 
nations economise theirs. We waste the labour of 
our working men by maintaining so many barriers to 
its cheap and free exercise, and in the constant mis- 
understandings between masters and men. The cost 
of everything is measured by the cost of the labour in 
obtaining it. Air requires no labour to obtain it, at 
least in open, above-ground spaces, and hence it costs 
nothing, and bears no price. ater, not so universally 
diffused, often requires extensive works to bring it to 
where it is wanted, and its cost is therefore measur- 
able by the interest upon, and maintenance of, the 
works established for supplying it. And this interest 
and maintenance are strictly governed by the cost of 
the labour expended in making the walle of supply, 
irrespective, of course, of any considerations of 
monopoly. So with coal and iron—their cost is 
always governed by the cost of the labour expended in 
getting, hauling, and converting them, to be added to 
which, of course, is the interest upon the plant and 
works established for carrying on the necessary opera- 
tions. The cost of a quarter of wheat, or of the car- 
case of an ox, is quite as strictly made up of the cost 
of labour; and the cost of labour nearly corresponds 
to the cost of living. 

_ We waste in a hundred ways, and thus we cannot 
live as cheaply, and cannot, therefore, work as cheaply, 
as Continental workmen. very workman, every 
human being, must have food, shelter, and clothing : 
and, beyond these, the workman must have something 
of what, comparatively speaking, are luxuries in order 
to work on contentedly. If he be a man of the least 
forethought and consideration—and if he be a good 
workman, he certainly will be—he must see before 





him some opportunity for his children to attain at least 
as food a position as his own, and, distrusting social 
philanthropy, he must endeavour to make some ade- 
quate provision for his own old age. 

Now the homes of workmen are but seldom built 
and owned either by themselves or by their employers. 
More commonly, when a large manufactory or works 
of any description are established, as is often the case, 
in a district which before was almost uninhabited, 
speculators, who of themselves produce nothing, ob- 
tain the control of large tracts of adjacent land and 
run up a town of badly built houses, and the workmen, 
new to the place, can do no better than take them at 
high rents. This has been practically the case at Mid- 
dlesboro’-on-Tees. ‘The Peases, of Darlington, Richard- 
son, and Birkbeck, and Gurney, of Norwich, bought 
up the whole site of the town many years ago, and 
they will not part with building land except at high 
prices. Rents, therefore, are high, and so are all the 
expenses of living, and so, of necessity, is the price 
of labour. 
great in Middlesboro’ as in London. At Le Creusot, 
Messrs. Schneider possessed the freehold of the town, 
and they built good houses for their workmen, and 
let them at rents paying but a moderate return upon 
the capital invested. What they thus apparently lost 
in the higher interest upon capital was fully made up 
in the corresponding saving in the price of labour. 
As the workmen saved money, many of them bought 
the ‘houses they had rented, and thus became pro- 
prietors with a permanent interest in the town. In 
the principal manufacturing towns in America, as at 
Lowell, Lawrence, Nashua, Manchester, Chickopee 
Falls, Holyoke, and‘ elsewhere, the manufacturing 
companies have considerable landed property, upon 
which they have erected long rows of well-built brick 
“tenements,” generally three stories in height, and 
these are rented, at almost nominal rates, to respect- 
able occupiers, as “ boarding-houses ” for the work- 
people. ‘The work-people are generally unmarried, 
and, when they marry, they usually leave the factories. 
The board and lodging in these boarding-houses is very 
good and very cheap. 

Large ironworks are carried on most cheaply where 
the coal and iron-stone mines are upon the same free- 
hold property, the manufacturers having railways of 
their own. In the Cleveland district, the Earl of Zet- 
land enjoys a royalty of 5d. per ton of ironstone 
drawn from beneath his moorland property, which 
property he has done nothing to 1 This is 
equal to 1s. 4d. per ton of pigs made. The Dowlais 
Company once held their whole large leasehold pro- 
perty under an old and long lease from a former 

arquis of Bute, at 90/.a year. Now, however, the 
trustees, under Sir John Guest’s will, pay royalties, to 
the present Marquis of Bute, amounting probably to 
25,000/, per annum, equal to nearly 3/. per: head for 
each of the work-people employed above and. under 
ground. The Ebbw Vale Company work freehold 
property, and, but for heavy losses independent of 
the cost of manufacture, would be one of the most 
sh IM concerns to be found anywhere, ‘The 
royalties levied by non-producing landlords, who have 
done nothing to discover or to develop the mineral 
wealth of their property, act as an excise duty, and 

lace us by so much at a disadvantage in respect of 
oreign nations. 

Where large ironworks are upon freehold ons 
property, with mineral railways of their own, an 
where workmen’s towns are built, and well built, by 
the proprietors, the cost of labour will be much less 
than under ordinary circumstances, and that with in- 
creased comfort to the work-people. It is as much 
to the interest of employers to look after their work- 
people as to their manufactories, and in one sense (and 
that in no way derogatory to the workmen) the men 
really form the most valuable “ plant” of the establish- 
ment. If they possess faculties of organisation, 
they sink these altogether in the routine of their em- 
ployments, and it is by so much the more incumbent 
upon their masters to do’all in their power to cheapen 
the price of food, of shelter, and of clothing to them, 
by giving them the benefit of wholesale markets and 
keeping out middle-men as far.as possible. It is the 
fact that, with the shopkeeping instincts of our race, 
— labour pays alaber and more odious tax to 
middle-men than that of any other nation in the world. 
We have non-producers everywhere—thousands here 
and thousands there who had rather buy and sell, or 
oa or plead, or create business out of litigation, 
or live upon a legacy, or obtain a post under Govern- 
ment, than perform any productive work ; and all these 
thousands are directly supported by English labour. 

In respect of meat and bread considerable savings 
might be effected on behalf of workmen, if masters 


Indeed, the cost of living is nearly as | gall 





would establish, in connexion with their business, 
a commissariat department, and would ascertain, 
by themselves dining from the provisions, taken 
indiscriminately, that they were sound and , 
And it would be folly to deny that beer is one of the 
necessaries of life to the English labourer. Now the 
gallon of porter, which is retailed to the working men 
at perhaps 1s. 6d., does not contain above 9d. worth 
of malt and hops, and the prime cost of brewing is very 
small, nor is the skill required at all exclusive. The 
burden of the malt tax ought to have been long ago 
removed, and workmen and labourers encouraged to 
brew their own beer. Even now, under the malt tax, 
the cost of extra Suffolk, or extra Kingston, Ware, or 
town-made malt, the finest in the market, is 69s. per 
quarter, and that of brown malt for porter ranges from 
50s. to 57s. A quarter of malt will make 3} barrels 
of London porter, and each barrel requires on an 
average 3lb., or 4s. 6d. worth, of hops, bringing the price 
of the malt and hops to, say, 21s, a barrel, or 9d. per 


on. 

The future of British labour is greatly in the hands 
of employers. Instead of treating their workmen as 
machines, to be put on and off at a moment’s notice, 
they must be treated as fellow creatures, giving their 
whole available time to their employers, who should 
in return protect them, by every beneficent means, 
from the exactions of speculators, grasping landlords, 
tradesmen, and middle-men, No course could be more 
beneticial for the masters. They would thus lessen 
the cost of labour, while actually increasing the com- 
forts of the working-man. 








HARBOUR OF ST. HELIER, JERSEY. 


ReErFeERRING to our article.on the competitive plans 
for the improvement of this harbour, and to the letter 
of Mr, Lyster on the subject, we are glad to find that 
the views we then enunciated merit the approval of so 
eminent an authority as, that-of the engineer to the 
Mersey Docks and Harbour Trust. . We gave sketches 
of some of the principal designs, but as Mr. Lyster 
did not at that time appear.as:‘a competitor, we last 
week added a reduced copy of the plan he kindly for- 
warded to us, and which it appears he had some years 
ago submitted to the local authorities at their request. 
This was the first: of our becoming aware of the 
existence of Mr. Lyster’s ‘plans, and inspection will 
show that he, too, is very decided on the desirability 
of adopting the western side of the harbour and the 
shelter -of the Hermitage and Castle Rocks as the 
proper position for quays and landing-stages ; in fact, 
we cannot see how it is possible on the other side of the 
harbour to construct any works that’ could be of the 
slightest use until the western breakwater was fully 
completed, and even then, besides, the few feet of 
water they would have alongside the berths would be 
utterly useless in a heavy south-westerly gale, such as 
the harbour is continually exposed to. But we must 
differ from Mr. Lyster on some points. We have 
carefully studied the subject, and must stoutly main- 
tain that to us the Platte Rocks seem to form the 
natural termination to any western breakwater. From 
the corner where his is deflected inwards to these 
rocks, the soundings show a ridge, along which it must 
be much cheaper to construct the works, besides 
adding to the area of the harbour a considerable 
extent of the deepest water. A similar shoal runs off 
at an angle to the Oyster Rocks, and we feel confident 
that at some future time a groyne, as ingeniously sug- 
gested in one of the plans, will be run out to them, 
as such a work could not involve any very great 
expense, and be a wonderful protection to ships round- 
ing to bring up sharp under secure shelter as soon as 
they had passed the beacons. Again, why carry the 
communication with the shore to such a distance, so as 
to sever the direct connexion between the outer quays 
and’ Janding-stages with the new North Pier and 
inner harbour, which, by the addition of locks and gates, 
can so easily be turned into excellent floating-docks 
with 20 ft. to 25 ft. of water? Facility of communica- 
tion between the different quays is a great point in any 
port, and as good foundations can be obtained for an 
iron viaduct skirting the edge of low-water mark, and 
in a direct line from the new North Pier to the Her- 
mitage Quays, the cost of such, irrespective of other 
advantages, would, we think, be found not to exceed 
that of the longer though shallower route by the shoal 
known as the Castle Bridge. 

Jersey is a rising spot, and a well matured and care- 
fully carried out plan of improvement, capable of 
gradual development, would tend much to increase the 
commercial and manufacturing importance of the place, 
whilst an abundant supply of cheap labour and immunity 
from many of those taxes which press heavily else- 
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where ought there to encourage a moderate amount of 
manufacturing industry. The twenty to thirty thou- 
sand tourists that annually visit this salubrious isle, 
and bring no small profit to its inhabitants, demand, 
too, some safer means of landing and embarking than 
that afforded by open boatsin a heavy gale. No time 
should be lost im setting about the work, or we may 
have to record some disaster entailing a heavy loss of 
life that would bring diseredit on the town. 

Weare led to these remarks by the difficulty the 
committee seem to have in making up their minds. 
It has already entailed a delay of many months, and, 
unless speedily overcome, may cause the loss of the 
coming season for an active commencement of the 
works. Many inquiries have been addressed to us 
from various competitors as to what is doing in the 
matter. ‘To none of them have we been able to 
reply 5 but, remembering the definite promises made 
in the invitations that were issued to tender, seeing, 
too, that all the most eminent harbour engineers of 
the day have contributed their ideas, it ought not to 
be so diflicult a task to award the palm of merit, and 
we trust that the confidence inspired by the circulars 
bearing the honoured signature of the chief justice of 
the island may not in this, as is frequently the case in 
similar competitions, be misplaced. With thirty-seven 
designs to choose from, we are amused to see that a 
lawyer with a local habitation and a name has, by a 
selection of a little of all sorts, managed to produce a 
scheme, the description of which fills three columns 
of a St. Helier paper, and a perusal of which recals 
to our memory the good old nursery ditty : 

Little Jack Horner sat m a corner, 
Eating a Christmas pie ; 
He put in his thumb, and he pull’d out a plumb, 
And he cried, “ What a clever boy am I!” 








GUNPOWDER OR NITRO.GLYCERINE ? 


Tue diabolical outrage of last Friday afternoon 
has given rise to much speculation regarding the 
nature of the explosive material which was employed 
for the execution of the almost hellish designs of the 
conspirators who took part in the outrage at the 
Clerkenwell House of Detention. There was no 
hesitation at first in affirming that it was a barrel of 
gunpowder that was laid down at the base of the 
prison wall, and it seems that it was only after the full 
extent of the havoc with human life and property 
was discovered that suspicion was raised as to the 
seer ae pa of the explosive agent being the much- 

readed nitro-glycerine. The explosion on board, and 
the destruction, of the European steamer at Aspinwall, 
last year, seem to be fresher in people’s minds than 
the Lotty Sleigh and Erith catastrophes, in both of 
which there is no shadow of doubt regarding the ex- 
plosive material. As may be inferred from the heading 
of this article, we are not disposed to be led away by 
the suspicions which have been cast in haste, excite- 
ment, and, we fear, in ignorance upon nitro-glycerine. 
At this distance of time, we are able to survey the 
facts of the case more calmly than it was possible on 
Friday and Saturday last for the descriptive writers 
on the daily press to do their alloted work. Still it 
was scarcely with them that the nitro-glycerine idea 
originated. Their acquaintance with modern chemistry, 
hysies, and mechanics is much too limited to justify 
hem in authoritatively putting forth any well-founded 
hypothesis. But, indeed, the idea that it was nitro- 
glycerine or some other liquid explosive had not its 
origin in the fertile brains of the ready writers, but 
rather with persons whose professions would lead us 
to expect that they had some know!edge of chemistry 
and physics. Let us inquire into the facts of the 
case. This, however, is rather difficult, owing to the 
fiction and fancy which have been so largely imported 
into it. 

A barrel, somewhat resembling an ale barrel of about 
36 gallons capacity, and containing some explosive 
agent, was laid at the base of the prison court-yard 
wall. At least two men were engaged in moving the 
barrel into position, so that the idea of gun-cotton 
may not enter into our calculations : that substance is 
of too light weight to require consideration. The 
barrel was covered with something of the character 
of tarpaulin after it was got into position, a fuse was 
inserted into the barrel underneath the tarpaulin, the 
other end was ignited by alighted match or fusee, and 
the explosion immediately ensued. Was it an explo- 
sion of gunpowder or nitro-glycerine? An officer 
from the garrison at Chatham says that 100]b. of 

unpowder would be quite sufficient to do all the 
struction of which we have been apprised. The 


destruction done, the mechanical work performed, was 
undoubtedly great, but was it 400 great for the amount 





of force stored up in 100 1b. of papentn! For we 
may fairly assume that the 36 gallon cask would be 
well filled, if not even packed, and that it would con- 
tain much more than 100 1b. of powder. The shock 
from the explosion was distinctly heard at Croydon, 
84 miles distant from the House of Detention: that 
does not militate against the hypothesis that gun- 
powder was the destructive agent employed. Corpo- 
ration-lane is a very narrow thoroughfare, being not 
more than 20 ft. broad. The wall forming the 
boundary of the prison grounds is built of brick. It 
is 25 ft. high inside and 21 ft. outside, the difference 
between the heights inside and outside being due to 
the difference of the courtyard and street levels. It 
was natural for the wall to fall inwards, as was the 
ease. ‘The thickness at the base of the wall is not more 
than two and a half bricks, or about 24in., while at the 
top it diminishes toa brick and a half, or about 14 in. 
To this it must be added that the portion blown down 
was very old, and therefore not stable enough to resist 
the.action of any very extraordinary amount of me- 
chanical force. The portion in question is about 100 
square feet, being about 13 ft. or 14 ft. below, and 
extending to about 60 ft. at the top. In this there is 
nothing incompatible with the supposition that the 
barrel was filled with gunpowder; neither is there 
anything in the great destruction done to the dwelling- 
houses opposite to the prison. They were not built 
of granite and casemated, but,simply of London bricks. 
The houses were old and somewhat rickety, and from 
their height—three stories—they would not be able to 
give much resistance to the force rebounding from the 
prison wall. 

Now, according to the results of the experiments 
of Count Rumford, which nobody has ever yet falsi- 
fied, it is possible for very small amounts of gun- 
powder to do a great amount of work when exploded 
in a confined space. In the first instance, Corporation- 
lane is, at the spot where the explosion occurred, very 
much confined, being narrow, and having on the one 
side a high brick wall, and on the other high houses. 
Then there is the fact that the barrel was a strong 
oaken one, with the staves three-quarters of an inch 
thick ; and as it had all the appearance of an ale barrel, 
it would, almost as a matter of certainty, have not 
fewer than six iron hoops. This gives a confined 
space, the walls of which would not collapse, like the 
walls of Jericho, with a blast of a trumpet, but would 
yield great resistance until the gases resulting from 
the decomposition of the explosive agent would acquire 
their greatest heat, their greatest expansion, and, 
necessarily, their greatest eruptive foree—an approach, 
in a sort of way, to Rumford’s experiments just alluded 
to. In one instance, Rumford loaded a mortar with 
voth of an ounce of gunpowder, and placed upon it a 
24 lb. cannon, weighing 80811lb. He then closed up 
every opening as completely as possible, and fired the 
charge. The mortar burst with a tremendous explo- 
sion, and lifted up the enormous weight. In another 
experiment he used 28 grains of gunpowder, confining 
it in a cylindrical space which it just filled. Upon 
being fired the- powder exploded and tore asunder a 
piece of iron that would have resisted a strain of 
400,000 lb., or upwards of 178 tons! That is with 
28 grains of the explosive, mark you. And what is 
28 grains to 100 or 1501b.? The moral probability, 
then, if not even certainty, is that the explosive was 
gunpowder, and nothing else. 

But we are told that it was probably some liquid 
explosive ; and petroleum is suggested, as the barrel 
staves that were found smelt strongly of some oily 
soft substance. Even the learned doctor, the senior 
resident surgeon of the Free Hospital, Gray’s-inn- 
road, seriously suggests petroleum or some such liquid 
as it. Well, this assumption may be dismissed by 
stating the fact that petroleum is wo¢ explosive ; and 
we may also state that it could not be any other liquid 
but nitro-glycerine, for it is the only liquid explosive 
which we know of, unless we include such chemical 
novelties as chloride of nitregen, and perhaps one or 
two other nitrogen compounds. That the barrel 
staves smelled strongly of petroleum, we can believe 
as being very likely indeed; for it is just in such 
barrels that petroleum, naphtha, and paraffine oil are 
sold in large quantities. There is no mistaking the 
odour of those substances, and the barrel staves will 
retain the odour for a long time. It would be well to 
examine them well, for probably they are coated with 
a thin layer of glue on the inner surface, as is gene- 
rally the case with mineral oil barrels. Was there 
much smoke immediately after the explosion? If so, 
the explosive was almost certainly gunpowder, and 
not nitro-glycerine, as that substance practically gives 
no smoke when it explodes. Then, as to the mode of 
exploding it. Heat applied to it by a simple fuse— 











such as seems to have been observed by various inde- 


pendent witnesses— would not explode it. One 
of the means by which it may be exploded is to 
cause commotion in it by exploding a percus- 
sion cap in it, or by employing powerful percus- 
sion to it when spread on a h surface. 
This was not the plan adopted. Further, nitro- 
glycerine as no odour, any more than glycerine 
or trinitro-cellulose, which our readers know is the 
chemical name for gun-cotton. But, to conclude the 
consideration of this subject for the present, an abso- 
lutely certain means of determining whether or not 
nitro-glycerine was the death-dealing explosive em- 
loyed is available even yet. A few fragments may 
Ss cut off the staves with the greatest of impunity ; let 
this be done, and let them be sharply struck with a 
hammer on ananvil. If they have absorbed any of 
the nitro-glycerine, there will be a sharp detonation or 
explosion. It is our firm conviction, also, that a 
36-galloa barrelful of nitro-glycerine would have laid 
very much more of London in ruins than-is the case, 
so great is the explosive power of this new agent of 
destruction. 








A “MOLECULAR” BUGBEAR. 


As long as engineering questions remain to be dis- 
cussed, we must expect to meet the perennial quackery 
which ever seeks to clothe the utterances of trades’ 
interests with the garb of scientific truth. Just now 
one of the most important industries in the kingdom 
is seriously threatened, if not witn extinction, at least 
with the loss of a very large share of its former com- 
mand of a profitable market. The manufacture of 
iron rails for railways is being rapidly contracted in 
its extent and profits in consequence of the growing 
use of steel, and already a natural alarm has spread 
in the-iron trade, and every argument is being em- 
ployed to show that the material which abundant 
experience has proved to be the best is after all un- 
ah, or at least that it will by-and-by become so. 
This alarm is the more natural when it is considered 
that a ton of steel rails has been found to be from five 
to ten and in some cases even twenty-two times more 
durable than the same weight of iron rails, and hence 
that every order for, say, 20,000 tons of steel rails 
deprives the ironmasters of orders to the extent of 
100,000 or 200,000 or possibly 440,000 tons of iron ! 
The stronger the proofs that this is and must be so, 
the greater of course are the efforts made to show 
that is not and cannot be so. A vast trade, in which 
a million’s worth of iron may be sold where perhaps 
200,000. worth of steel would serve the same pur- 
pose will not be abandoned without a struggle. True, 
old rails may be rolled over and over, when mixed 
with a proportion of new iron, but the mill-master 
makes the same profit at each re-rolling as in making 
the new rail. He merely receives his pay partly in 
old iron at its market value. 

The proofs that zew steel rails are incomparably 
superior to zew iron rails are now too numerous to 
admit of any dispute whatever. ‘I'o say so is indeed 
to say no more than that wrought iron is better than 
cast iron, or cast iron better than stone or wood, where 
only strength and durability are required. If a steel- 
master wished to frame an indictment against iron 
rails, nothing could so help him as the startling table 
which we published last week, compiled from the re- 
cord-book of the engineer of the South-Eastern Rail- 
way Company. ‘There is no reason whatever for sup- 
posing that his experience has been exceptional, yet 
the results of his trials are enough to show that it 
must have been, and yet is, one of the greatest 
anxieties of his life to procure rails fit to bear the 
passenger traffic, or, indeed, any traffic on his line. 
One lot “ frequently broke in the road, and had to be 
“taken up;” a number of others failed miserably 
under test, and in at least one ease an important con- 
tract had to be withdrawn. ‘The continuation of 
these tests, which we give this week, bears out still 
further the singular variability and often treacherous 
character of iron rails, and it is surprising that we do 
not have to record even more fatal accidents than we 
do from their frequent failure in use. 

The steel rail, at least when new, will withstand the 
blow of a ram nearly seven times heavier than that 
used for testing iron rails, and falling from a still 
greater height. A ram weighing 3 ewt., and falling 
from 5 ft. to 10 ft., will often break an iron rail at the 
first blow, where a steel rail of the same section, and 
supported on the same bearings, often stands the fall 
of al ton ram falling from 20 it. to 35ft. Any one 
interested may see the latter test applicd, almost any 
day, in Sheffield, Bolton, Barrow, or at Dowlais, and, 
for that matter, at many other placcs—say Man- 
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chester, Ebbw Vale, and other seats of the steel-rail 
manufacture. 

But we have had lately started the unfounded and 
amusing theory, or rather assertion, of “fmolecular 
deterioration” in steel—thg,. assertion that,» wall 
answer for atime, after which its constitution becom 
altered, and it fails. We. must aiprageacte 3 selves clear 
upon the point that no theory is offered as'-to this 
- wonderful change, now heard of. forthe first time, in 
steel, but that it is pure assertion or conjecture, ad- 
vanced with all the confidence of assertion, «Now a 
theory, still more an assertion, .or,even..a. physical 
conjecture, should be accompanied: with something 
like proof to give it substance or value; And what 
is the pretended proof offered: in the -present case? 
Just this: a steel rail, which had outworn twenty- 
two faces of iron rails, laid end to end to it, in the 
same line, and bearing the same traffic, was finally 
broken sideways, and after having been greatly bent 
by a heavy engine, which was thrown’ if the line at 
this very rail, in consequence of a collision which 
occurred there between two engines. . Truly, this. is 
proof of “ molecular deterioration”! Under the same 
circumstances: an iron rail would have gone ‘dike a 
pipe-stem. Another case is that of an over-hard steel 
rail, put down two or tlireé’ years ago, when it was 
made by the Barrow Company, just. then foaming 
their business in steel-makinge }; This -rail. eracked, 
as we explained, ‘a fortnight ago, just as hundreds of 
iron rails have eracked when made too hard. §6 far 
this is all the evidence adduced as to “ molecular de- 
terioration,” and, until ‘last week, the Chalk Farm 
rail—the circumstances attending the future of which 
showed its surpassing excellence of quality—was the 
sole proof relied upon! 

The proof, however, that no molecular change goes 
on in steel, when not repeatedly strained beyond its 
elastic limit, is clear and conclusive. It is afforded by 
many years’ experience with steel tyres, which are 
subjected to a far greater wear than rails without 
breaking. Of these (tyres) many thousands are now 
running, and those which have been actually worn out 
have been found to be tough to the last, while many 
authorities upon steel maintain, and apparently upon 
good evidence, that steel is even improved by long 
use. 

Partly worn steel, as we showed a few weeks ago, 
has been tested and found to be actually stronger than 
new steel of good quality, although it cannot be said 
whether it had the same excellent quality at first, or 
whether it hadimproved during use. 

Engineers who are informed as to the respective 
qualities of steel and iron have no difficulty in perceiving 
that the pretence of the “ molecular deterioration” in 
steel is a mere diversion in the interest of the iron 
trade. If such deterioration were really going on, trials 
of partly worn steel could be at any time made to 
disclose it. But we believe that, of the fifty thousand 
steel rails now down in the London and North-Western 
line, not one is to be taken up for the purpose of 
demolishing this molecular bugbear. 





i 








DRAUGHTSWOMEN. 


It poe from the remarks of one of our cor- 
respondents that we have not been sufficiently explicit 
for some of our readers in describing the position of 
the female employés in the drawing-office of Messrs. 
Dubs and Co. As the organ of the noblest and 
proudest of all professions, we are accustomed to con- 
sider all our readers to be gentlemen, and we therefore 
thought it unnecessary, when stating that Mr. Dubs 
had taken some girls into his service for the purpose 
of making tracings, to add that, as a matter of course, 
their drawing-office, and everything that belongs to it, 
is sO fitted out as to afford a sufficiency of comfort and 
a pleasant workroom for these girls. We hope our 
correspondent will understand us when we now say, 
for the information of himself and others taking his 
view, that the room in which the three draughtswomen 
have their office is an apartment of 23 ft. length, 13 ft. 
3in. width, and 11 ft. high, fitted with three plate- 
glass windows, 8 ft. high and 3 ft. 6 in. wide ; that it 
was originally titted out for the inspectors of foreign 
railways, who occasionally are sent to the works where 
engines are manufactured for the purpose of super- 
intending their manufacture. The partitions, which 
are common desk partitions fitted with ground plate- 
glass, were thea required to afford to each of the 
different inspectors the possibility of keeping his own 
papers and his own work undisturbed. They are no 
more like “ prison cells ” than the desks in a telegraph- 
office, which also are high enough to prevent any 
person ‘seeing his neighbour or his writing. In fact, 
it was even an erroneous statement on our part that 








the glass partitions reach to the ceiling, as they leave 
some 5 ft. clear height undivided, and are only about 
6 ft. in height, As. for the fitness of women for the 

‘ they: the’ 


class of wor od the: 
Locomotive Works, we have said all that need 
‘better employed 







be stated. “ ts” ato muc 
in reducing drawings from full size to scale, or drawing 
out details from a general plan, than in the mere 
mechanical work of tracing, which is least of all suited 
to teach descriptive geometry or outins else, and 
only.acts as an agent in creating dislike to the draw- 
ing-board and its monotonous drudgery. The way 
Mr. Dubs employs his apprentices is more useful 
to themselves, and less monotonous, and there is there- 
fore an advautage gained by this arrangement for all 
parties. concerned, §<.i «sor es five 
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A NEW GANGES CANAL. 

rR. Srracngey has recently submitted to the 
Government of India a scheme for a canal, which may 
be called a second Ganges Canal, fromthe Sardah, 
where it enters the plains of Burmdeo. This project 
has.often recommended itself to engineers.from the 
ease with which it may be carried out; and so long 
back ‘as April, 1862, it was recommended to the 
Government of India, by. the commissioner appointed 

ta report on the Proninne of QOudh.. 2» ge 
The yolume of water dispbapged vat. Sardah. during 
the cold weather, at the point whereitleaves the:hills, 
is 6390 enbic feet per second." This is not very much 
less than the volume of water discharged, by the 
Ganges in ordinary seasons at Hurdwar, which is 
stated to be 8000 cubic feet per second. There -are 
none of the difliculties to be encountered in the con- 
struction of a dam or headwork at the Sardah, which 
cost so much money and so much trouble in constant 
repairs at Hurdwar. ‘The commissioner took the 





evidence of officials. experienced.in canal construction, | 


and well acquainted with those parts of Rohilkund 
and Oudh through which the proposed canal would 
necessarily pass, and all gave strong testimony to the 


facility of constructing the canal, and recorded their | «,,. 


conviction that it would not cost half so much money 
as the Ganges Canal. To their evidence the com- 
missioner adds the following from his own personal 
observations : 

“ Thave traversed the whole country through which 
“ the proposed canal would pass, from the Ganges to 
* Burmdeo, and I have done this in a wheeled vehicle, 
“carrying my lug in native carts, and I have 
* encountered no obstacle whatever in the construction 
“ of acanal. At Barmde o I examined the river, and 
the facility for constructing a dam, or headwork, was 
obvious to the most superficial observer. On the 
Nepal side of the river there is a natural rocky barrier 
extending for more than a mile, varying from fifty to 
eighty feet high, which would form an effective barrier 
to the river escaping on that side when a head was 
constructed. On the British territory side there is no 
barrier or elevated ground to impede the water being 
conveyed into a canal, and I believe, with Mr. Colvin, 
that, if desirable, the whole river could be emptied into 
acanal. The country through which it would run, unlike 
that through which the Ganges Canal runs, is almost 
destitute of wells, and the extent of good culturable 
land at present lying waste is enormous. 

The waste lands of Rohilkund and Western Oudh 
have been estimated at about one million acres, but 
the waste lands are inconsiderable when compared 
with the great area of cultivated lands through which 
the canal would pass, and which suffer periodically 
from insufficient rains. The Zemindars.examined by 
the commissioner declared that they were too poor to 
construct masonry wells, and that rutcha wells do not 
last more than one season. They all said that the 
would derive vast benefit from a canal running throug 
their territory. ‘The commissioner has attached a map 
to his report, in which he traces the probable line of 
country through which the canal ought to pass. It 
commences at the point where the Sardah debouches 
from the hills at Burmdeo, passes close to the town of 
Madho Tanda, runs through the district of Mahomdee 
Setapoore, skirts the cities of Lucknow, Roy Bareilly, 
and Selon, and enters the Ganges a little above the 
bank opposite to Allahabad. The distance that the 
canal would run is estimated at about 300 miles, and 
there can be no doubt whatever that the construction 
of such a canal would be of vast benefit to the people, 
and would largely increase the revenues of the State. 
It must be remembered that the land assessments in 
Oudh have hitherto been made for short periods, and 
the greatest advocates of permanent settlements have 
never urged their adoption in new countries that have 
recently come into our possession, where measur ts 


of culturable lands, belonging to Zemindars, lying 
waste and unassessed, This is eminently the case in 
Oudh, and a She commissionet, while pezpooti ie 
principle and prac e of it settlem ents In 
correctly mea: red and fully cultivated: districts, ex- 
pressly excepts large portions of Oudh from such per- 
manent settlement. Government has also recently 


exempted from, permanent . ment such lands, as 

canals will pass through ; es te resolution 

will prove to be a great hardship in some of our older 

— it would not be considered as ‘such ’in 
u " , “ 








M, EUGENE FLACHAT,..._ ,. 
_. Président de la Société des Ingéniours Civils. 

M. Evabwe Fracwar was born in Paris, in April, 1802. 
His father was the author of a large ® project, 
that of a ship canal from Paris to Havre, a project which 
would have een undertaken and completed but for the 
introduction of railways. The subject of our notice, after the 
completion of a collegiate course, studied engineering under 
his Seether; M. Stéphane Flachat Mony, now the er 
of the Commentry collieries, and of the and engineering 
works at’ Forchambault. M. Stéphane Flachat, a uate 
of the School of Mines, was at that time en in the 
surveys, &c., of the important work projec as already 


no by his father. _ ath 
jsequiently, between 1825'and 1827, M. Rugéne Flachat 
76 years in’ England, * , With the permission of 
Mr. Telford,'the elder Brunel, and Mr. (now Sir) John 
Rennie, he closely attended upon whd studied the works of 
the ‘Caledonian'* Canal, St. Katherine's Docks, Shadwell 
Basin, London Ddéks, and the Thames Tunnel. On his re- 
turn to France; he éxecuted, in conjunction with his brother, 
a nuinber of artesian wells and other deep borings. Soon 
after he was conimissioned by the Russian Government to 
carry out a series of surveys in the southern provinces of that 
empire, embracing many various projects of engineering 
interest, a 
On his return from Russia in 1832, M. Flachat was en- 
aged in the construction of large warehouses in ie and 
was also otcupied with projetts for docks at Hivre and 
at Marseilles, in which he carefully wpplied ‘the results of 
his studies in England. He wished to make these purely 
commercial ports, and it was not until po years afterw. 
that the French Government fi — this idea by re- 
j ting the military works which ‘it had been previously in- 
tended to execute at both these harbours. 

Between 1832 and 1837, M. Flachat associated with him- 
self, in his works, a number of young engineers, graduates of 
the Central School of Arts and Manufactures, and he 
directed, in conjunction with them, a great variety of works, 
including ironworks, suspension-bridges, gas-works, canals, 
the peers gg rd a a 1s, ~ opening of mines, and 
water-works. ong this group ‘of then young engineers 
may now be counted 7 Petfet, the manager of the Northern 
Railway ‘of France, M. Vuillemin, the manager of the 
Eastern Railway, M. Mayer, M. Chobrzinski (of the Northern 
Railway) M. Barrdult, MM. Y: Bois, Romme, &c., all of whom 
now hold prominent places among the French engineers. 

About t ear 1837 railways began to engage general 
attention in ce, and M. Flachat devoted himself to their 
introduction there. He was one of the principal projectors 
of the well-known St. Germain Lares mrp ilway, and 
he has been for thirty years closely related to the Western 
of France Railway, to which he is now the consulting en- 
gineer. He was associated also with other leading engineers 
in the construction of the Southern Railway of Krance and 
the Northern Railway of Spain, Following the example of 
Mr. Stephenson and Mr. Fairbairn, M. Flachat was the first 
in France to adopt wrought iron in construction for large 
bridges, viaducts, and railway stations. 

Apart from railway engineering, M. Flachat some years 
ago executed a work of much architectural and, indeed, 
general interest, viz., that of renewing the massive piers under 
the central tower of the old cathedral at Bayeux, the original 
piers having been found to be slowly crushing under their 
great superincumbent load. 

In conjunction with Messrs. Petiet, Le Chatelier, Barrault, 
and Polonceau, M. Flachat has written various works, which 
have long been recognised in France as of the highest 
practical value, upon the manufacture of iron and the con- 
struction of locomotive engines. He has also written, apart 
from the co-operation of his associates, important works upon 
railways and steam-navigation. 

M., Flachat is now, and for the seventh time, the president 
of the French Institution of Civil Engineers, and for the 
last twenty years he has been the president of the “ Con- 
férence des Chemins de Fer,” an association established for 
the purpose of maintaining friendly relations between the 
Government engineers and those practising in the profession 
apart from governmental interference. The “Conférence” 
now comprises sixty members, all of whom are railway 
managers or chief engineers. M. Flachat is consulting engi- 
neer to the Western of France Railway Company, the 
Southern Railway Company, the French Transatlantic Steam - 
ship Company, and several other important undertakings. 

e may be permitted to record here our own testimony 
that M. Flachat is one of the best beloved members of our 
profession in France. He is personally known to a con- 
siderable number of our English readers, and of these many 
have had occasion to remember his ready, generous, and high- 
souled assistance in their first introduction to French engi- 
neering. 








Tux American Navy.—The American navy at present 
consists of 238 vessels, and 56 of these, carrying 507 guns, are 
i von service. The number of vessels m commission 





of areas are imperfect, and where there are vast tracts 








in 
has been reduced twelve during the present year. 
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Wr give, above, an engraving of one of the four boilers of 
the steamship Bubulina, recently sunk by an explosion, in 


the Mersey. The boilers were made by a Liverpool firm, and 
they are similar to others which were made about the same 
time for blockade-runners. The construction of the boiler 
will be readily understood without any special description. 


Tue State oF Traps ry Amgrica.—The last American 
accounts give an unfavourable picture of the condition of the 
manufacturing States. The majority of the factories are not 
working more than three-quarters time; and the shipbuild- 
ing interests are particularly depressed. In Newburyport, 
Massachusetts, it is said-the shipbuilding trade, which 
formerly constituted the chief business of that flourishing 
town, is now almost entirely stopped. The few vessels that 
were launched last year were built at a loss. “ Mechanics 
earn poor wages, and while labour ard property are less 
productive, the cost of living has not fallen to a correspond- 
ing degree.” The repeal of the Reciprocity Treaty with 
Canada is now, more than ever, seen to have operated dis- 
astrously to the New’ England States. Canada exchanged 
her raw produce for New England manufactures, and it is 
adriitted that the ruin of this trade is a greater misfortune 
to NewHngland than to Canada. The prostration of the 
New England shipbuilding interests has been chiefly caused 
by the loss of the supply of cheap lumber from the almost 
exhaustless forests across the frontier. For the restoration 
of the shipbuilding trade and the general inlustry of New 
England, according to the New York Commervial Advertiser, 
prompt and judicious legislation is required. 


Tue AvsTratian CotontEes.—The population of Victoria 
in June, 1866, was 632,998; of New South Wales, 420,000; 
of Queensland, 94,710; and of South Australia, 163,452. The 
population of Tasmania in 1865 was 95,201; and of New 
Zealand in December, 1864, 172,158. 
Western Australia and Southland we have no recent returns, 
but we may set it down at 20,000. At the close of 1867 the 
population of the Australias may be approximately estimated 
as follows: Victoria, 645,000; New South Wales, 430,000; 
Queensland, 100,000; South Australia, 170,000; Tasmania, 
97,000; New Zealand, 185,000; Western Australia and 


Southland, 20,000; total, 1,627,000. These figures refer ex- 
clusively to the British population. 


Of the population of 





THE INVENTOR OF THE NEEDLE GUN. 

Ow the 9th inst., Herr von Dreyse, the inventor of the 
needle-gun, died at his native place of Sommerda, near 
Erfurt. He was born in 1787, and, the son of a locksmith, 
worked in his father’s shop until, as is the wont of artisans 
in this country, he left home to perfect himself in his trade. 
In the course of his wanderings he came to Paris, where he 
found employment under Colonel Pauly, a German officer, 
commissioned by Napoleon I. to invent a breech-loading 
rifle. There he stayed from 1809 to 1814. It is well known 
how, after his return to Prussia, he established an iron factory, 
and, devoting all his energy to the pursuit of the object which 
had been vainly attempted by his Paris teacher, at length suc- 
ceeded in constructing the ziindnadelgewehr. This was in 1836. 
Four years later orders were given to arm the light regiments 
of the Prussian infantry with his gun. Working steadily on 
amid the honours and riches heaped upon him, he from time 


to time presented his country with new inventions, some of 


which promise to add still greater lustre to his name. 
Among these, the grenade rifle, to be shortly given to some 
fusileer regiments, is mentioned as the most important. Its 
physical and moral effect upon the enemy is anticipated to 
exceed everything hitherto achieved in this line. The ball, 
weighing 88 grammes, is 53 millimetres long, hollow, and 
filled with a charge of powder 24 grammes in weight. On 
striking, it explodes with the greatest certainty, and, dispers- 
ing its fragments 3 ft. in every direction, is reputed to do as 
much damage as three or four ordinary balls, and to create 
as much dismay as would a dozen. The ingenuity displayed 
in making a simple yet effective projectile is repeated in a 
contrivance to weaken the rebound, necessarily strong in so 
heavy a weapon. The calibre of the new rifle is 21 milli- 
metres. Speaking of firearms, a few words may be bestowed 
upon the rifled mortars devised by the Prussian Artillery 
Commissioners. They are breech-loaders 6} ft. long, and can 
be brought to an elevation of 75 degrees. It is asserted that, 
hitting their mark with as much precision as the rifled 
cannon, they are applicable in many cases where the latter 
would be of no use. If the hopes of professional people are 
fulfilled, their balls, flying over walls that would be impene- 
trable to rifled cannon, will prove incomparably more dan- 
gerous enemies to fortresses than the old mortar with its 
random shots, while when employed on coast defenees they 
will fall perpendicularly on the deck of a vessel the cuirassed 
sides of which mock attack. —Times. 
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YORCHAMBAULT WORKS, FRANCE. 
(From our Paris Correspondent.) 

Tur Forchambault Works are situate upon the Loire, 3 miles 
from Nevers, and belong to Messrs. Boiguer-Rambourg and 
Co., who own also the coal pits at Commentry, another 
establishment at Montlugon, ore beds near De Bourges, blast 
furnaces at Torteron, la Pique, &e. 

At Forchambault are two distinct works, employing together 
about 2000 workmen. The first is the forge, which works up 
pigs from various farnaces belonging to the company. Here is 
made the well-known “ fer du Berry,” worked generally into 
rails and merchant iron of moderate section. Iron for tin plates 
wis once made here, but not since the works at Imphy have 
been turned over to the Société des Acieries Jackson. 

The foundry, formerly the works of Messrs. Emile Martin 
and Co., is now occupied in the construction of railway material, 
turntables, crossings, railway wheels, axles, &c. ently a 
contract has been taken for the construction of 500 platform 
wagons for the Lyons Railway, the frames of the wagons to be 
wholly of iron. | pan numbers of projectiles are also made in 
the foundry for the French artillery. 


THE 








Patent AGEnts.—The law of patents is a technical branch 
of law upon which there is much to be learnt before any one 
can feel sure of his ground. Many books have been written 
upon the subject, and there are, and have been, many 
gentlemen of very great ability who have devoted themselves 
almost exclusively to this branch. It is a very important 
branch, and one which requires much study and observation ; 
and yet any one may set up as a patent agent, without an 
license, certificate, or annual payment being required. He 
may know nothing whatever of patent law, and may be 
utterly unable to give an opinion as to whether a particular 
invention is the proper subject of a patent; whether there 
is or is not “variance” between a provisional and complete 
specification ; or whether there is or is not “novelty” in a 
certain invention; and yet he may take a set of chambers, 
paint “ Patent Office,” or “ Bureau des Inventions,” on his 
window, and undertake to pilot the first inventor who comes 
that way. Of course, questions of great difficulty are in all 
cases submitted to legal opinion. There is no requirement 
whatever made of the patent agent, who sets up to undertake 
the patent business of any one who may come to him, while, 
in the case of a solicitor, who is consulted by his client as to 
the best mode of disposing of his property, or as to his 
chances of success in a suit or action, the test of an examina- 
tion has been interposed, in order to ensure his knowing his 
business, a fact which the client, being unlearned in the law, 
has no opportunity of testing. It will, of course, be under- 
stood that we are speaking in general terms, and without 
reference to any individual instances; we are, of course, 
aware that there are gentlemen of position, of eminent 
ability, and an intimate acquaintance with patent law, who 
carry on the business of patent agents. e solicitor, in 
addition to other requirements, has to take out a certificate, 
and pay an annual tax, in the shape of certificate duty, which 
he is told the State cannot afford to remit, and yet nothing 
is required of the patent agent. We cannot see why a so- 
licitor should be taxed while a patent agent pays nothing, 
and we would suggest for consideration whether a consider- 
able amount of patent litigation might not be avoided if some 
test were required, in order to ensure that no one should 
practise as a — agent, without possessing a certain ac- 
quaintance with the subject.—Solicitor’s Journal. 

SuEFFIELD.—Both at Sheffield and Rotherham, the men 
engaged in the iron trade have received notice of a reduction 
in wages, and it is understood that the proposal will not be 
resisted. Most of the puddling furnaces, both at the Atlas 
and the Cyclops Works, are now in blast ; there are, however, 
considerable stocks. It is stated that large orders have been 
received for springs and some other description of railway 
materials. 
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TRACTION ENGINE. 


CONSTRUCTED BY MR. R. W. THOMSON, ENGINEER, EDINBURGH. 
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road-steamer or locomotive traction engine invented and pa- 
tented by Mr. R. W. Thomson, C.E., Edinburgh, in which city 
it had just been tried with very successful results. To-day we 
give an engraving of the engine, and supplement our former 
notice by some additional information. 

Notwithstanding the great extent to which ordinary railway 
locomotion has gained a hold, both in our own and in other densely 
peopled countries, there seems to be room still left for employing 
steam power on many roads in those districts where the iron 
way has gained no access, and to which it may never gain 
access on account of the difficulty of making it “pay.” To 
supply the wants of ordinary macadamised roads there is ample 
scope for the inventive | pes of the mechanical engineer. 
Various persons have tried their inventiveness with more or less 
success, but not many have laboured with any very marked 
success. James Watt tried his hand at a solution of the diffi- 
culty, and a model of his steam-carriage is still preserved as a 
momento of his great skill and ingenuity. But efforts were 
made even before Watt’s time; still it is only in our own day 
that there has béen anything like a realisation of the idea. The 
efforts which have approached nearest to actual perfection are 
those which resulted in the invention of the machines which 
bear the names of Boydel, Blake, and Aveling and Porter. 
Machinesmade by the last-mentioned firm are in successful use 
in many countries for road locomotion, but they do not seem 
to be completely free from the charge that their wheels are apt 
to injure the road by the projections which are fastened on their 
tyres, and more especially by the reserve teeth which are called 
into requisition to “claw” the road when the Projections of 
themselves supply an insufficiency of “biting” power. In 
Messrs. Aveling and Porter’s road locomotive the tyres are of 
rigid inflexible metal, and although these give ample * bite” 
under all ordinary circumstances, still it is sometimes necessary 
to employ some sort of projection.or tooth on the circumference 
of the wheel, and hence a difficulty still. Road locomotion will 
not be completely realised until wheel-tyres can be made which 
shall neither slip nor cut up the road. 

Mr. Thomson’s road steamer seems to be a step decidedly in 
advance of everything which has preceded it. As mentioned 
in our former brief notice of the invention, the peculiarity in 
it is the application of vulcanised india-rubber in lieu of the 
rigid unyielding iron of the ordinary wheel tyre. It is certainly 


a somewhat novel idea that suggested itself to Mr. Thomson, 
and which that gentleman has worked out; but we must wait 
for some time before we can pronounce upon its value without 
any fear of contradiction ; however, the results already attained 





In our issue of the 29th ult., we gave a short notice of the 





_s 


H's, 
lh 


, 
| | 


by the road steamer, in the experimental trials to which it has 
been subjected, lead us to speak hopefully of it. The band 
of vulcanised rubber employed by Mr. Thomson for his tyres is 
12 in. broad and 5in. thick. It is true that vuleanised rubber 
of such a great thickness will require a friction resulting 
from long use to wear it away, but that it will wear there is 
not a shadow of doubt. The experience of every person who 
has used this material for erasing pencil marks amply proves 
the fact. In Mr. Thomson’s locomotive there is the apparent 
impossibility of a smooth-surfaced tyre conjoined with a mar- 
vellous power of “bite.” The elasticity of the machine seems 
equally marvellous. 

Since the trials took place which we formerly referred to, the 
inventor of the road-steamer has had several runs with it into 
the country, at the rate of from eight to ten miles per hour, 
with a large omnibus in tow. The vulcanised rubber tyres 
seem to remain entirely unaffected by sharp stones, &c., and 
there is no symptoin of wearing. Mr. Thomson intends to run 
the engine over to Glasgow by the road, for shipment to Java, 
where it is to be used for running between two towns about 
forty miles apart, taking in tow a large omnibus full of passen- 
gers, or trains of wagons, at the rate of speed which has already 
been accomplished in the trials which have been made in the 
neighbourhood of Edinburgh. 

The engine has a 5in. cylinder, with an 8 in. stroke, and 
weighs, as previously mentioned, between 4 and 5 tons. For 
high speeds the gearing is 3 to 1, and for very slow speeds 22 
to 1. 
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AmeRIcAN Patents.—Eleven thousand six hundred and 
fifty-five patents and designs were issued in America durin, 
the year ending September 30, 1867, and at that date the 
balance in the ‘l'reasury to the credit of the Patent Fund was 
$286,607. 

Expiosion In A Frenxcu Coat-Mrnz.—An explosion of 
fire-damp occurred last Friday morning in a coal-mine at 
Blangy (Sadne-et-Loire). Two galleries in which some men 
were at work, behind the spot where the disaster occurred, 
are obstructed by the rubbish, and several days will be re- 
quired to clear the —— Eighty dead bodies have 
already been got out. Every effort is being made to save, if 
possible, the men who may be still alive. The emperor, on 
hearing of the disaster, forwarded a sum of 10,000f. to the 
prefect of the department, to be distributed among the fami- 
lies of the victims, and has since sent one of his aides-de- 
camp to make a report on the catastrophe. 


THE INSTITUTION OF CIVIL ENGINEERS, 
Joun Fow ter, Esq., i in the Chair. 
December 17, 1867. 


Tae ANNUAL GENERAL MEETING. 

Tue Council in their report stated that it was a source of grati- 
fication that the interest taken in the Ordinary General Meet- 
ings by the members of all classes continued to increase. It 
would be remembered that a principal if not the primary motive 
which led to the establishment of the Institution was to afford 
an opportunity for the free and mutual interchange of individual 
observation and experience in the various branches of en - 
ing. This object had been steadily kept in view during the fifty 
years which had elapsed since the foundation of the Society: 
and it was satisfactory to observe that the value and importance 
of the original communications, and of the discussions, had been 
fully sustained. 

The premiums awarded for some of the communications 
brought forward last session (and which were presented after 
the reading of the report) included Telford Medals and Telford 
Premiums of Books to Messrs. J. T. Chance, M.A., and E. 
Byrne; a Telford Medal to the Astronomer Royal, F.R.S.; a 
Watt Medal to Colonel Sir W. Denison, K.C.B., R.E.; a Watt 
Medal and a Telford Premium of Books to Mr. John Bourne; 
Telford Premiums of Books to Captain W. H. Tyler and 
Messrs. W. H. Preece and W. A. Brooks; and the Manby 
Premium of Books to Mr. C. D. Fox. It was noted that 
Colonel Sir. W. Denison, Captain Tyler, Mr. W. A. Brooks, and 
Mr. W. H. Preece had previously received Telford Medals from 
the Institution, In the adjudication of the premiums, Mr. W. 
H. Barlow’s description of the Clifton Suspension Bridge. was 
not taken into account, the author being a Member of Council; 
but the thanks of the Institution were eminently due to Mr. 
Barlow for his interesting communication, and for the sug- 
gestions he had made in regard to the materials to be employed, 
and the principals to be adopted, in bridging wide spans, whi 
led to so useful and practical a discussion. ; 

The record of these papers and discussions was contained in 
Volume xxvi. of the Minutes of Proceedings for the session 
1866-67,;-which had been issued to the members in a complete 
form. The publications of the Institution were at present 
limited to the printing of the papers and the reports of the dis- 
cussionsupon them. But the members were reminded that they 
had been invited to contribute, not necessarily for reading at the 
Meetings, the details and results of any experiments or observa~ 
tions on subjects connected with engineering science and 
tice, for the purpose of forming an appendix to the Minutes of 
Proceedin 

It was stated that many circumstances, beyond the control of 
the council, had prevented a satisfactory qjusion | being 
arrived at as to the plans that ought to be for pro- 
viding additional accommodation for carrying on the business of 
the Institution. Having regard, however, to the increase in the 
number of members of Tate years, and the fuller attendance at 
the meetings, it was trusted that the subject would: receive the 
early consideration of the new Council. 

The establishment of a class of Students, to be attached to 
the Institution, but not to form part of the corporation, in lieu 
of the old class of Graduates, was next touched upon; and the 
mode of admission to, and the privileges to be enjoyed by, this 
new class, as set forth in the by-laws adopted at a General 
Meeting of Members in June last, were detailed. Although’ not 
specifically mentioned in the rules, it was contemplated to organise 
supplemental meetings for the reading and discussion of papers 
by the students, and possibly also for the delivery to them of 
lectures upon special subjects. Already seventy-eight students 
had been enrolled, and the number was likely to be still further 
increased. The graduate class had ceased to have any existence 
in the Institution. 

Having been informed that a petition had been addressed to 
the Queen in Council for the grant of a charter of incorporation 
to a “Society of Engineers,” the council of the Institution 
unanimously arrived at the conclusion that, both in the interests 
of the profession and of the Institution, it was advisable to pre- 
sent a counter-petition against the grant of a second charter to 
the same profession, especially to a metropolitan society dealing, 
or proposing to deal, with precisely similar objects. ‘I'he peti- 
tion of the Institution was given at length in the report. A 
deputation from the couucil was subsequently received by the 
President of the Board of Trade; and after the matter had been 
fully considered by the Lords of Her Majesty’s Council, the 
“ Society of Engineers” was informed that their lordships could 
not recommend the grant of a Royal Charter of Incorporation to 
that Society, under a name which was liable to be confused 
with that of “‘ The Institution of Civil Engineers.” 

During the past session, 48 members and 79 associates had 
been elected, while the deceases, resignations, and erasures 
together amounted to 33, leaving an effective increase of 94, or 
at the rate of 7.02 per cent. on the present number of members 
of all classes. There were on the books, on the 30th of Novem- 
ber last, 18 honorary members, 589 members, and 826 asso~ 
ciates, making a total of 1433, exclusive of students. The 
gross numbers, at intervals of five years, for the last quarter of 
a century, commencing on the 30th of November, 1842, stood 
thus: 525, 610, 745, 835, 1000, and 14383, the actual increase 
in each of the periods referred to being 85, 135, 90, 165, and 
433 during the last five years. 

The deceases announced during the year had been: Dr. 
Michael Faraday and the Earl of Rosse, honorary members; 
Nichol Baird, John Cass Birkinshaw, William Carpmael, James 
Combe, Alexander Giob, William Gilbert Ginty, James Cramond 
Gunn, Robert Hawthorn, Edward Humphrys, Parkin Jeffcock, 
Alfred King, George May, Auguste Perdonnet, and James 
Cobby Street, members; John Bethell, Christopher Joseph 
Cato, Edward Magdalen Joseph Delaney, Frederick Samuel 
Homfray, Captain Mark Huish, Edward Loysel, William Jop- 
ling Nesham, Thomas Richardson, Ph.D., Lieut. - Colonel 
William Drummond Alexander Robertson Short, R.E., and 
Henry Stone, associates, 

With respect to the sources of income, and the way that 
income had been disbursed, a brief summary of the statement 
of receipts and expenditure for the year ending the 30th of 
November, 1867, showed that the subscriptions and fees (ex- 
clusive of the building fund fees) had amounted to 4513/. 6s. 6d. ; 
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the interest on investments on the general account to 484. 5s. 8d. ; 
and the miscellaneous receipts to 548/. 7s. 4d. ; making together 
55451. 19s. 6d.; while the building fund fees and dividends had 
realised 8441. 1s. 7d.; and the trust funds, 3714 15s. 5d.; 
bringing up the gross receipts to 67614 16s, 6d. In the same 
period the disbursements, including the payments on account of 
the arrears of the Minutes of Proceedings, had been 48507. 8s. 8d. ; 
and for premiums under trust, 163/, 10s, 3d.; while there had 
been invested on different accounts a sum of 16381. 1s. 3d., in the 
I R d Three per Cent. Annuities. The cash 
balances exceeded by 1094 16s. 4d. the sums in hand at the 
same date last year, making up the difference between the two 
sides of the account, as présented in the foregoing analysis. 

There had recently been transferred into the name of the 
corporation of * ‘Ihe Institution of Civil Engineers,” in the bank 
books, 287/. 15s. Consols and 2271. 88. Reduced Annuities, 
being, as it was understood, the final sums payable out of the 
estate of the tirst President, Thomas Telford, whose decease 
occurred in September, 1834. 

By the will of the late Mrs. Locke, the Institution was be- 
ueathed the well-known portrait by Sir Francis Grant (Presi- 
ent of the Royal Academ Sof Mr. Joseph Locke, M.P. (Past- 

President Inst. C.E.), and a sum of two thousand pounds, free 
of legacy duty. ‘The portrait had been received, and was placed 
in the meeting-room ; and the amount of the other legacy would 
be paid by the executors in due course. 

he nominal value of the realised property belonging to, and 
under the charge of, the Institution now consisted of; I. 
General Bunds, 12,845/, 6s. 8d.; 11. Building Fund, 42877. 14s. 
7d. ; andel LL. Trust Funds, 12,1194, 15s, 11d. ; making, together 
with the cash balances of 583/. 0s, 10d., a total of 29,8352. 18s., 
as against 26,709/. 11s. 2d. at the date of the last report. 

In-conclusion, the Council stated that, iv their opinion, and 
they trusted also in that of the general body, the Institution 
during the past session had fairly fulfilled its obligations, had 
been the means of imparting much valuable information, had 
tended to stimulate the growth of knowledge, and generally to 
advance the status of the profession. 

The thanks of the meetin, were unanimously accorded to the 
President forhis zealous efforts in the interests of the Institu- 
tion; to the-Vice-Presidents and the other Members and Asso- 
ciates of Council,,for their co-operation with the President, 
and their constant attendance at the meetings; to Mr. Barlow, 
for his paper on the Clifton Suspension Bridge; to Mr. Charles 
Manby, Henoralty Secretary, and to Mr. James Forrest, Secre- 
tary, for the manner in which they had performed the duties of 
their offices; as also to the Auditors of the Accounts and the 
Scrutineers of the Ballot for their services. 

The | gentlemen were elected to fill the several offices 
on the Council for the ensuing’year: Charles Hutton Gregory, 
President; Joseph Cubitt, Thomas Elliot Harrison, Thomas 
Hawksley, and Charles Vignoles, Vice-Presidents ; James Aber- 
nethy, William Henry Barlow, John Frederic Bateman, Joseph 
William Bazalgette, Nathaniel Béardmore, Frederick Joseph 
Bramwell, James Brunlees, George Willoughby Hemans, John 
Murray, and George Robert Stephenson, Members; and John 
Horatio Lloyd and Captain Henry Whatley Tyler, Associates. 

The meeting was then adjourned until Tuesday, January 
Mth, 1868, when it was announced that the Monthly Ballot 
for Members would take place, the President would deliver an 
Inaugural Address, and, if time permitted, the discussion would 
be resumed ypon the Papers on ‘* The Victoria Bridge,” by Mr. 
W. Wilson, and on “ New Railways at Battersea, &c.,” by Mr. 
C. D, Fox, 











THE COBBLER MENDED. 
To rue Eprrok or Eneiyggnine. 

Srr,—The venerable Mrs. Gamp, of the engineerin 
rofession, commonly known as The Engineer, reviewed, 
ast week, a cyclopedia known as Brande’s Dictionary 

of Literature, Science, and Art, recently published 
in three octavo volumes by Messrs. Longman. Your 
ing contemporary objects that the scientific articles 
in this work—which is intended for general perusal, 
and has not been produced for the exclusive benefit 
of engineers—are written in too popular a style, and do not 
enter sufficiently into practical minutiw of the technical 
dry-as-dust order. On this head two opinions are cts | 
maintainable ; and when elderly females aspire to be critical, 
we have no reason to feel astonished if they should be weakly, 
garrulous, and testy rather than severely just. If your con- 
temporary had expended her toothless ire in shrill generalities, 
there would be nothing further to say aboutthe matter. But 
unfortunately for her credit, she has, in a few instances, en- 
tered into particulars, and has adminstered correetions which 
are not merely erroneous, but absurb. Thus in the comments 
on the article “ Screw Propeller,” exception is taken to the ac- 
curacy of the statement there made that the plan of balanc- 
ing the momentum of screw-engines by counterweights was 
introduced in 1853 by Mr. Bourne, inasmuch as * the original 
* erigine of the Comet, now in the Patent Museum, at South 
“ Kensington, has a balance-weight fitted between the spokes 
« of the fly-wheel ; and this fact effectually disposes of Mr. 
« Bourne’s claim.” Here is a specimen of discriminating 
criticism ! " ' D 
readers very well knows that many old siiglé engines had 
weights attached to the fly-wheel, not for the purpose and 
not with the effect of balancing the momertum of the mov- 
ing parts, from which, in these slow-going engines, no incon- 
venience was ever experienced, but for the more elementary 
object of assisting the engino over the eentre. In paddled 
vessels propelled by a single engine it was long a common 
ractice to introduce a heavy cast-iron float, which should be 
orizontal when the engine was on the centre to carry the 
crank over the dead point; and in the case of engines with 
fly-wheels the weights were placed on the fly-wheels with the 
same object. But such a ats, being = at right angles 
with the crank, neither did nor could counterbalance the 
momentum, but, on the contrary, would aggrayate the evil 
during a certain portion of the stroke. To balance the mo- 
mentum of an engine, the piston and its connexions must 
move in one direction, while the counterweight moves in the 


opposite direction. But in these old engines the piston and 


Of course every apprentice boy, among your | Pp 


counterweight moved in the same direction through certain 


portions of the stroke. Your contemporary seems to 
‘consider a weight to be a weight to whatever purpose 
it may be applied, not seeing that it is as reasonable to argue 
that counterweights to balance the momentum of the moving 
parts were not novelties in 1853, because in old engines 
counterweights were used for the wholly different function of 
assisting the engine over the centre, as it would be to main- 
tain the antiquity of counterweights because weights were 
applied in old safety-valves to re. woke the pressure of the 
steam! Far better to stick to inarticulate abuse. The old 
lady gets into a sad fog when she attempts to rectify such 
imaginary errors as the one I have indicated, and the only 
result of the effort is to let every smiling spectator see how 
complete is her ignorance even of the bet of that en- 
gineering knoutong 

pounder. 

Lam, &c., 
' An EnGIverr. 
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NEW SOUTH WALES AND METROPOLITAN 
RAILWAYS. 
To tne Eprtor or EneingeRive. 

S1r,—I observe in your last number a letter signed by 
Mr. W. Bridges Adams, evidently intended to convey the im- 
pression that he is entitled to some merit for the introduction 
of the plan for controlling the radiation ef the axle which has 
been adopted in several carriages receiey built for the New 
South Wales Railway, and has also , applied to a lar; 
number of carriages now building at the works of the Ash- 
bury Company for the Metropolitan Railway. 

In his Totter, Mr. Adams appears in the attitude of the 

eat expounder of radiation, with “railway authorities’’ at 

is feet as his humble and, tardy disciples. 








As the same t has been in use for a considerable 
time past on the, Metroptitan Railway, the: first age 
haying it being constructed from plaris in 
offices of ayy om sm bag Pa ay = : 
supervision, me § ‘or a few 
words on the wee” " ih 


2 - ee fe ae can be much better em- 
lo than in affording 5 ‘or controversies respectin, 
te ates of individuals for the merit of mechaniéal and other 
contrivances. 

Tn this instance, however, it seems fo me necessary that I 
should say something, lest silence might be construed as 
ns to the statements and claims advaneed by Mr. 
Adams. A 

I am quite at a loss to understand on what grounds Mr, 
Adams can claim as his plan the onein question. The general 

t, and certainly the essential principle, of | the 
contrivance has been in use for years past on railway rolling 
stock in this country, and, with all, to Mr Adams, 


I am in a position to state he has had 


politan or the New South Wales way. He has not been 
consulted, and certainly he has not assisted, the slightest 
degree, in the working out of the mechanical details ; so 
far as I am aware, he was ignorant that the plan was being 
adopted until the drawings were completed, and the contracts 
let to the companies employed to construct the various lots of 


carriages. 

Although I believe I was the first to apply it to carriages 
( probably owing to the Metropolitan Railway being the only 
line on which some such arrangement is needed, on account 
of its specially long carriages and sharp curves), I do not 
consider the contrivance inyolves any new principle. I claim 
eredit only for having worked out the mechanical details to 
so simple and effective a form as to enable the plan to be ap- 
plied readily and cheaply to carriages, in such a manner as 
to ensure its working well without the ordinary lubrication 
and attention which is required in Bissell’s radiating arrange- 
ment in use under locomotives. 

Nothing can surpass the excellent manner in which Bis- 
sell’s arrangement works, I believe I may be allowed to 
speak with some degree of authority on this point, as the 
whole of the locomotives working the Metropolitan Railway 
under my charge have his arrangement. 

Although not a single instance of “seizing” or binding of 
the rubbing surfaces has occurred with these engines, I was 
convinced that some modification would be required to enable 
the same principle to be applied to carriages, because they 
are liable at any time to be put away in sidings for weeks 
together without receiving the special care and attention given 
to locomotives. 

It was evident that, under these circumstances, large rub- 
bing surfaces would become rusted up, and liable to stick, 
and so prevent free action when again brought into use. 
Accordingly, I determined to retain the arrangement of sus- 

odendiole at the ends of the bearing-springs which has 

n so long in use, not only on the Metropolitan Railway, 
but also on other lines, for permitting free lateral and radial 
lay without lubrication or any undue wear of bearing parts, 
and which had proved itself so efficient a plan for that pur- 


wd wally allow that Mr. Adams did recommend to me 
several contrivances, but they appeared to me to be too 
crude and unmechanical to be of any practical use. The 
plan I ultimately adopted was certainly not one of them. 

I was at a loss at the time to understand why Mr. Adams 
was taking such a loving interest in the well-being of the 
rolling stock of the Metropolitan Railway, but afterwards 
learned that he had patented the various contrivances which 
he had recommended, but which were not adopted. 

Mr. Adams has been at some pains so to express himself, 
as to give the impression that he had been consulted by me 
regarding the principles of radiatign, as well as its practical 
application to individual eases. He says, for instance, “ Mr. 
Burnett furnished me with a tracing of the frame, in order 





to apply to it the radial guide movement.” I admit the fact ; 
but ue Adams ought to have stated the whole truth, and 


ge of which she pretends to be the ex- | be 


h ite introd he carriages of her tas Mieke 
with its introduction on t of ‘ei e Metro- 


added that “‘ Mr. Burnett did so, not because he wanted my 
advice or assistance, but in the same spirit that one often, [ 
think, gives a street beggar a penny—to get rid of him.” 

I have, I am sure, trespassed too much on your space, but 
trust you will pardon me, as I promise not to trouble you 
again on this subject. 

I am, Sir, your obedient Servant, 
Rozert H. Buryertr. 








CANCRINE ENGINEERING. 
To THe Eprtor or ENGINEERING. 

Stz,—I am about to specify the material and pattern of 
rails to be laid down upon a long line of railway abroad. I 
have not yet, however, fully decided what that material is to 
Steel, I am told, is subject to attacks of worms, to 
cerebral softening, and to pimples—something, at any rate, 
which an eminent Irish authority from Ballycarron, 
Kilkenny, and whose engineering genius was nurtured and 
matured in a country smithy there for'the repair of portable 
engines and thrashing-machines, calls “molecular deteriora- 
tion.” I, of course, allude to the well-known conductor of a 
well-known journal whose dictum is petticoat law in our pro- 
fession, and whose backward progressiveness does credit to 
the whole Crustacean tribe. tan so much impressed with, 
and convinced by, his mere ipse divit that I shall not trouble 
myself to ascertain what has been the experience of Mr. 
Ramsbottom, Mr. Fowler, Mr. Berkley, and a score of other 
first-class engineers with steel rails. Has not all steel in all 
times always shown a tendency to “molecular deterior- 
ation”? Toledo blades and table cutlery, the steel jumpers 
of the q en, steel engine tyres, piano wire, and tuning- 


forks? Or, if it has not yet done so, is it not now time that it 


should? And if not quite yet, will it not be by-and-by ? 
, Aneed not say that I shall not think of specifying steel, 
. wrought iron neither. The latter is, I understand, 
Hfavourably spoken of in certain quarters ; but it is compara- 
‘tively a. lew material, first produced (at least, by rolling) 
thardly eighty years ago. It is a material of which engineers 
ve at, present no certain knowledge, and is probably liable 
to molecular mumbo jumbo, measles, or miscegenation. Cast 
iron is a da in aps | way, being at once 
bye ae) stronger, more durable. But I am inclined to 
‘believe that fron im every form is more or less tainted with 
the congenital sin of mo deterioration, and that wood 
or terra eotta would be every way safer and more lasting, as 
well as pope Believing that there is ‘no progress like 
progressing backwards, I desire to obtain, throegh our 
widely circulated journal, whatever information is available 
as to the strength, wear, &c., of rails of either wood, stone, or 


terra cotta. 
I am Sir, your obedient Servant, 
Carapax Cancer, C.E. 
Crustacean-chambers, E.C. 








RECIPROCATING WATER-METERS. 
To. tue Epitor or ENGINEERING. 

Srz,—The article on “ Reciprocating Water-Meters,” which 
appeared in your journal of the 6th instant, took me greatly 
by surprise. Myers’s meter'we had heard of, but knew very 
little about; to us, therefore, the article was. one of consider- 
able interest. Personally we had no wish.to complain, and 
certainly had no intention of mixing up imany controversy 
which might arise upon the subject; but observing in your 
last issue a letter by the toritlon and Westminster Meter 
Company, referring to the above article, and making rather 
light of our meter by saying disparaging things of it, we feel 
bound, in self-defence, to reply to some of the statements 
therein made, and hope, therefore, you will do us the favour 
to a the following in your next number. 

The writer of the letter in question assumes that the article 
referred to was written by an interested party, and has, in 
consequence, made very copious extracts therefrom, which he 
would fain have made use of in an attempt at satire, but 
which, in consequence of his vety meagre acquaintance with 
our meter, must seem to those who know it better to recoil 
upon himself in a rather awkward manner ; we, however, beg 
to say that in those conclusions he was mistaken, and refer 
him to the foot-hote appended by yourself to his letter, which 
we hope will be deemed satisfactory. 

Your correspondent raises certain objections to the meter . 
(Chadwick and Frost’s patent) manufactured by us, which 
are as follows, viz., that our valve is a double valve, that it is 
complicated, that it has four wearing surfaces, and is exposed 
to a disadvantageous pressure of the water; further, that in 
use it wears out of truth, and thus, as he alleges, the machine 
ceases to be a meter; and also that a little sand or mud 
getting into the meter would make short work of the valves 
and index. 


Now in comparing our valve with the “affair” shown in 
Myers’s meter, we think it cannot fairly be called complicated. 
Let any one of your readers just look at the two meters, and 
compare the paraphernalia, consisting of sheet rubber, 
runners, springs, rollers, inclines, &c., connected with, or 
forming part ot, Myers’s valve, employed to change the course 
of the water, with the simple fluid motive valve, occupying 
but little room, and of few parts, wherewith we effect the 
same purpose with almost unerring certainty, and without 
noise or concussion, and we believe he will be forced to the 
conclusion that our valve cannot be considered complicated 
in comparison with that employed by the London Company. 

As to the alleged friction of the surfaces, that is more 
imaginary than real, not being by any means so serious a 
matter as the writer appears to think. We have had some 
experience in making these meters, and have learned to make 
them work easily ; the water passes through them with but 
little obstruction, and thus accumulated pressure in the valve 
chamber is avoided. When speaking of the wear of these 
parts it should be recollected that the valve is at rest during 
the greater part of the time, and only put into motion 
momentarily at the termination of each stroke of the main 





piston, and also that the valve-ports or water-ways are so 
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formed that only a very short move of the valve is necessary 
to reverse the action of the meter, and therefore the wear of 
these parts is in reality very little. Should any such wear as 
is spoken of ever take place, it is amply provided for by the 
valve pistons being made of such a form and substance as to 


yield and adapt themselves by the fluid mesrurondiing upon 

them to any such slight alterations which may take place, i 
the wear of the valve faces, and experience has praqtllly 
monstrated that nothing more is needed, | bate 

Mud and sand in water-meters are objectionable enough, 
of which fact we are fully aware, and have made ision i 
the shape of.a:copper strainer and dirt-box; formed inside ti 
meter, to keep such out:as far ‘as possible. Should, however, 
dirt at times get into the meter, it does not necessarily affect 
the valve, whichis so ageurately fitted together as to prevent 
the dirt ever \gonting between its faces; and sup’ occa» 
sionally a little *to lodge cmp the uncovered faces; it is 
simply pushed off by the valve when in motion; and as ‘to 
the index,.thaf is‘placed: outside the meter, only two of the 
coarser wheels of the motion’ being exposed to the water,'and 
which are not thereby injuriously affected. 

It is a fact worth knowing that our meters are capable of 
going on in constant.and regular use for two or three years, 
and frequently four and) five years, without having a screw 
unloosed, or needing the” slightest attention whatever; this, 
we think, proves their certainty of action and very small 
liability to derangement in ordinary wear. Only last week 
we examined a meter-valve which, up to a fortnight back, 
had been in continual use for nine years, and the wear in the 
central part of which (containing two faces) was so slight as 
to be imperceptible by ordinary measurement ; in fact, after 
renewing the leathers, it was practically as good for service 
as the first day it left our hands, and is now at work again as 
before. 

The writer objects to the works of our meter being enclosed 
in the water. We take a different view, and claim that as an 
advantage, and we think that mechanical men will see, that 

this overcome many difficulties; for instance, attention in 
lubrication and packing is thus avoided, and all objectionable 
leakages from the piston-rod stufling-box are obviated (the 
pressure being on both sides), whereas in Myers’s meter we 
suppose the rollers, rubbing surfaces, slides, &c., will require 
oiling pretty frequently and copiously, or somebody would 
soon know about it, poof occasionally the piston-rod stufling- 
box will require re-packing. These may seem little maters in 
a single meter, but when they are hundreds at work, and 
these widely apart, asin country districts, the matter assumes 
@ more serious and expensive aspect. For our meters 
overcoming these great objections, which are admitted by 
practical men to be such, we claim a decided advantage over 
all other positive measuring-meters. 

Having explained how our meter would be affected when 
dirt is brought in contact with its —— — we should now 
like to inquire how Myers’s meter would fate under the same 
conditions. Supposing a little dirt to get under the rubber- 
valve, as is liable, at the corners and ends in particular, we 
imagine it will not readily get out again, and then what will 
become of the rubber-valve when the rolling machinery comes 
upon it? We rather think it will soon be something the 
worse for it. 

Again, we think it will be readily seen that, under a high 
pressure, the india-rubber valve will be very liable to stretch 
and elongate, consequently becoming thinner beneath the 
foot of the rollers; leakage will be very likely, or to prevent 
which the rollers or runner must be held down so tightly as 
would cause the friction and wear and tear to be very great, 
and jeopardise its action altogether. 

Respecting the mode of changing the valve, viz., by the 
use of springs and weights, such certainly are the oldest ex- 
pedients with which we are acquainted for effecting such a 
purpose. Valves of that sort will not do now-a-days ; neither 
rubber, weights, or springs are needed, as is praeticall 
proved by such numbers of our meters in use without them. 

The last comparison made by your correspondent, viz., of 
price, being one quite off the subject in question, as well as 
incorrect, we pass over without any comment. _We have no 
desire to say all we could say condemnatory of Myer’s meter, 
time and experience will best show up its merits and defects ; 
as yet it can scarcely be said to have been tried. Of our own 
we are enabled to speak more positively, it having been in 
successful use so iong in various parts of the world, and not- 
withstanding all the fancied — raised by your corre- 
spondent, it is, we conscientiously believe, the most mechanical 
and efficient instrument of its kind in use, 

Your journal is widely read by the mechanical public, in 
whose hands we will now leave the matter, being willing to 
abide their decision. 

As we have no desire to enter into any controversy with 
the above company, and shall object to do so, we hope this 
will end the matter. 

Apologising for occupying so much of*your valuable space, 

Weare, Sir, yours respectfully, 
(For The Manchester Water-Meter Company, Limited), 
Hersert Frost, Jun. 
Tipping-strect, Ardwick, Manchester, Dec. 17, 1867. 








Tue CLEveLAND Iron TrapE.—The make of pig in the 

Cleveland district in November is computed at 82,667 tons, as 
compared with 79,468 tons in October, showing an increase 
in November of 3199 tons. The makers’ stocks, at the close 
of November, were computed at 74,100 tons, as compared 
with 74,419 tons at the close of October, showing a decrease 
of 319 tons during November. Foreign shipments have been 
alittle more brisk of late. The reduction of wages in the 
manufactured iron trade has been pretty generally accepted 
without dispute; the trade at present shows no improvement, 
and no rail orders of any magnitude are anticipated until the 
spring. 
 Taatéam tn Lrverpoor.—aA |Liverpooi tramway com- 
Ey is seeking for powers to lay down no fewer than twelve 
ines of tramway in Liverpool and ,the neighbourhood. The 
lines, if carried out, will extend altogether over between 
twenty-five and thirty miles. 


ae. 





DRAUGHTSWOMEN. 
To THE Eprror oF ENGINEERING. 

Srr,—Will you permit me to offer a few words on the 
letter signed “J. J. Birckel,” contained in your last issue ? 

In reference to the employment of women in makin, 
tracings, I quite agree with your own editorial remarks, pon | 
from experience can endorse the statementy ‘‘ that they; work: 
with superior accuracy and industry, as ¢ompared, with the 
well-known class of apprentices,” &@° *! ©.) : 

Mr, Birckel does not bring forward ‘atty valid’ arguments 
in BI rt of his views, and I can account’ for his ob-. 
jectionon the ground that he is deirous of obtaining the 
situation of tracer to some establishment, and thus feels him- | 
self much»aggrieved. It is a well-known) fact to most 
draughtsmeén that tracing is a greatbugbear in all drawing- 
offi¢es, and-is invariably done with a 

His views as to the educational influences of tracing are, 
to say the least, very much overdrawn.» 


In referenée to the wooden partitions in the office, which | §t#phi 


were the cause of such an awful Pee re’ rising before Mr. 
Birckel’s‘eyes, your own correspondent who wrote the article 
in question was in error, and he will, I doubt, not explain the 
matter, so that this horrid vision shall cease from troubling 4 
our nervous friend. / ' 

* To the false and calumnious charges upon the character of 
Mr. Dubs, with which the letter is so freely interspersed, 
even in its modified form, I think it is unnecessary for me to 
enter. Mr. Dubs is well known in the engineering world as 
an upright and honourable man; therefore, such charges can 
only recoil upon the. head of his detractor. I think, Sir, I 
only express the opinion of all right-minded and honourable 
men when I say that such language as contained in Mr. 
Birckel’s letter merits only their scorn and execration, and 
which I doubt not it will receive at their hands. 

Hoping that you will give insertion to these few remarks 
in your next number, if possible, 
I remain, Sir, yours respectfully, 
Glasgow, December 16, 1867. An ENGLISHMAN. 
P.S.—I enclose you my card. 


To THE Epitor oF ENGINEERING. 

Srr,—One paragraph in Mr. Birckel’s letter of the 13th 
inst. I feel bound to take notice of. He boldly declares that 
Mr. Dubs is jealous, lest his yo men should learn too 
much. I have no hesitation in saying that there is not the 
slightest foundation for such a statement. I have served 
under Mr. Dubs for many years, and gratefully acknowledge 
the interest he has invariably shown in my progress, and 
others in a similar position, 1 have no doubt, hold the same 
opinions. Mr. B. is as far from the truth as anything can 
possibly be; and nothing gives Mr. Dubs greater pleasure 
than to see his young men get on well and improve in pro- 
fessional knowledge. - 

Regarding what Mr. Birckel says about tracings, the scale 
on which these are used in the Glasgow Locomotive Works 
renders it necessary that a very large number of them should 
be made. 

The making of these is at all times an irksome duty, 
which no one knows better than Mr. Birckel himself; and 
the apprentices feel grateful to Mr! Dubs that, by the em- 
ployment of girls, he has‘ relieved them of at least part of 
this, and thus helped them to get other work which will im- 
prove their knowledge far better than tracing. 

The unwarrantable attack on Mr. Dubs’s private character 
I oe by, considering the party who made it too contempt- 
ible for further notice: I may add, that it is difficult to ac- 
count for its insertion in such’a paper as ENGINEERING. 

T remain, Sir, ‘yours respectfully, 
30, Camden-street, Glasgow. A. W. Gorpon. 








¥|« 4 NOVEL MODE OF ADVERTISING TOOLS.” 


To tHe Eprror or ENGINrERING. 

Srr,—Your correspondent, 8. R., in his communication en- 
titled “A Novel Mode of Advertising Tools,” published in 
your edition of November 15, has made suggestions for which 
he os apologise, if he has any regard for that “ justice” he 
Invokes. 

Although he forbears to mention names, no one who has 
read the articles to which he refers can doubt but that his 
insinuations gre levelled at our house. 

We a will be gratified to have our authority for 
saying we no knowledge whatever of the articles referred 
to, until we saw them in several papers, which our friends 
abroad had the kindness to send us. 

Our agent has never paid for them, becatise such payments 
have never appeared in his accounts ; and he has not promised 
to pay for them, because he has never incurred any expense 
whatever without our express authority, and this subject he has 
never mentioned ; and, ly, he did not write them, because 
such a procedure would neither have been with our authorisa- 
tion nor in aeeordance with his own ideas of propriety. In fact, 
so far as we are concerned, the insinuations of 8. R. are without 
foundation, and we have every reason to suppose the articles 
eet by “Own Correspondent” were written in good 
faith. 

From our knowledge of British engineers, we believe there 
is not one who has “his head screwed on the right way,” but 
will be pained at such outrageous imputations as those we 
have commented upon. rours truly, 

Wa. SELLERS AND Co. 

Philadelphia, U.S., Nov. 25, 1867. 








ENGINEERING ConstTaBLEs.—The backslums of Westmin- 
ster are notoriously infected with Fenianism, we are therefore 
pleased to find that the engineers, solicitors, and parliamen- 
tary agents of that district have turned out in force in answer 
to the call of the magistrates for special constables. Several 


hundred pairs of sharp eyes will be kept skinned, and plenty of 
truncheons will be at hand, and as the “ boys” are accustomed 
to act together, we doubt not they will be “ eye-witnesses” of 
any “shindy” in that neighbourhood. 





TELEGRAPHS IN ITALY. 


(From our Milan Correspondent.) 

In 1865, the total length of telegraphs in Italy was 13,986 
kilometres, using 28,185 kilometres of wires, exclusive of 3013 
kilometres belonging to — companies. 

The telegraphic stations be’ onging to the Government were 
478, using 809 instruments, of which 8 were Hughe’s, 470 
Morse instruments, 18 Wheatstone’s system, and 3 on Bréguet’s 
system, worked by 83,670 galvanic batteries. 


The telegraphic stations belonging to the railway companies 
i at td ne hy a . 

e for, messy not exceeding twenty words, sent 

toa distance of 100 Kilometres, is 1.20 francs. Y Dayond this 


distance, to any part of the,kingdom, 2.40 francs is charged, 
‘The total number’ of me s received and transmitted 

during 1865 was 4,233,671, of which 942,037 were on Govern- 

ment service, 293,116 om service connected with the tele- 


ic administration, 2,294, throughout 

the kingdom, 703,870 in! ‘ g those 
passing through Italy. Orr: See te 

The Dy nd on inland » was martrerey 06c, 

pape on ‘dispatches: to:'719,329f. 72c. 

28; ~The total length-of telegraphic. lines, to the 1st 

"866 jout the whole. kingdom, including the 


¥ ; 
Venetian provinces, was 15,513 kilometres, using 34,083 kilo- 
metres of wires, not including 6076 kilometres belonging to 
railway companies. The number of telegraph stations be- 
longing to the State was 499, using 944 instruments; those of 
the railway companies were 320 in number. 








Jornr Stock MismMANaGEMENT.—A singular illustration 
of the results of joint-stock mismanagement is furnished in 
the fact that consignments of coal are actually being made 
from Sydney to Singapore, while the Labuan collieries, which 
are only three days distant from Singapore, and contain an 
inexhaustible quantity of a superior kind, besides possessing 
facilities for cheap labour, have been unable to return a shil- 
ling to their shareholders, and are now, with the assistance 
of the Court of Chancery, thrown ‘into hopeless insolvency 
after expending about half a million of capital. 

GovERNMENT PurRcHAsES.—According to a Jee gear 
return just issued it appears that a sum of 88,5387. was paid 
in the two years 1865 and 1866 by the Department of tho 
Secretary of State for India for “cables, anchors, and moor- 
ing chains.” Appended to this statement is the following 
admission ;—“ No contracts, specifications, or schedules of 
prices regarding such — are in existence, and public 
competition was not invited.” 

Loxpon anp Nortu-WestEern Rartway.—This company 
has been making good progress, of late, with a great bridge 
over the Mersey at Runcorn. The sixth and last of the great 
girders will soon be placed, and traffic is expected to be com- 
menced over the bridge in June. 

CoATBRIDGE TRADE Report.—The improvement in the 
malleable iron trade continues, and a more hopeful feeling has 
prevailed during the past fortnight than at any time this year. 


‘Some of the principal firms are very busy. The ship-plate 


manufacturers have all at once become very actively employed. 

In one instance, the men have been “ double-shifted” during 

the past week, and the orders on hand for long heavy angle- 

iron will keep them fully employed for some time. . At Mossend 

there is a brisk demand for “ bulltear” and heavy ship iron for 

the Clyde yards. At Motherwell Ironworks notice of a reduc- 

tion of wages was said to have been issued; but from inquiries 

which have been made it seems that such is not the case. Rail 

and nailrod iron has not.been in great demand of late; and at 

the establishments chiefly employed in the. manufacture of 

those materials the hands are still but partially employed. 

Buyers everywhere show a decided indisposition to enter into 

contracts for future delivery, as all apparently wait for a reduc- 

tion in prices. Stocks are light, however ; so that, when a re- 

vival does occur in those branches, it must be very decided. In 

the casting and engineering branches a slight improvement is 
spoken of. In some instances, employers who were slack a 

month ago are now tolerably well off for orders. At the yarious 

boiler-works business has seldom been so slack as at the nt 
moment, not more than half the usual amount of work being 
done; and the number of ‘‘tramps” is increasing. Messrs, 
Russell, at Motherwell Ironworks, are somewhat better off for 

orders; but even there slackness is felt.'. Trade in the district 
about Uddingstone is also in a very indifferent state; but, un- 

doubtedly, more business is being done in that locality than 
there was a fortnight ago. ‘The reports from the Tubeworks 
are better, and at the Coatbridge Tinworks (Limited) all hands 
are fully employed. With respect to the oil trade, . there are+ 
signs of improvement. In the course of the last week, a num- 
ber of the retorts at the Nackerty Works, which have. been out 
for nearly a twelvemonth, were “ fired up,” and it .is said that 
they will be in full operation during the coming year. The 

additional railway accommodation just opened up in that dis- 

trict by the Caledonian Company will give them every conve- 

nience in forwarding their produce to the Clyde. In some of 
the minor metal branches more is being done; but, generally 

speaking, slackness is yet felt, and a considerable number of 
tradesmen still remain idle. The price of pig iron remains 
pretty firm; and as the furnaces “blown out” last year at 
Gartsherrie, Summerlee, Langloan, Carnbroe, Calder, Calder- 

bank, Chapelhall, Omoa, and Coltness are being repaired, it- is 
evident that a revival in trade is anticipated. The coal trade 
continues very dull, and the number of workmen partially em- 
ployed is increasing. Stocks are accumulating at the sale-pits; 

and some of the inasters have lately given notice to their men 
that the works could not be continued going, unless they con- 
sented to work at the prices which existed previous to the last 
advance. In some instances the men have consented to do this; 
in others they have turned out on strike. The ironmasters 
are now getting the coal-fields more into their own hands; con- 
sequently, the demand on the sale-pits are not so heavy as in 
past years. The Lanarkshire miners have become notorious for 
the frequency of the struggles which have taken place between 
them and their employers. 
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A PROPOSED SUBWAY UNDER THE THAMES. 





To THe Eprtor or ENGINEERina. 

Srr,—Without making any reference to the plan pro it 
by Mr. Peter Barlow for constructing and working a subway 
under the Thames from Tower-hill to Pickle Herring-street, 
I may be itted to state that there can be no doubt what- 
ever but that a subway for passengers and in the above 
position, if cheaply constructed, and expeditiously and effi- 
ciently worked, would prove a great public advantage, and also 
highly remunerative to the promoters. I beg to propose the 
following plan, to be worked partly by gravity and partly by 
atmospheric power : 





The station on the north side of the river would be placed 
near the north-west corner of Trinity-square, and in con- | 
nexion with the proposed station of the Underground Rail- | 
way ; and the station on the south side would be at Tooley- | 
street. The station on the north side of the river would be | 
some 30 or 40 ft. higher than the station on the south side, | 
and it is therefore probable that the momentum acquired in | 
descending from the higher station on the north would land 
the train at the lower station on the south side of the Thames. 

The return train from Tooley-street to the City would run 
down the descending gradient, and run some distance up the 
ascending gradient on the opposite side, and before the train 
came to a stand, the atmospheric apparatus would be set in 
motion to extract the air from the front of the train, and the 
Se pressure behind the train would propel it to the 

ion. 

The ee of mechanical power will in this case re- | 

uire to be exerted only over little more than one-third of 
the length of the line every alternate trip. 

If a centrifugal fan were used for the purpose of extracting 
the air from the tunnel, the very high velocity at which the 
fan has to be driven would be very inconvenient where the 
power is intermittent; but the fan which I have patented 
(Figs. 1 and 2) acts tangentially, and the motion would be 
slow and well adapted to the proposed case. The engine 
—_ be employed for other purposes when not driving the 


Yours very truly, 
11, Cowley-street, Westminster, Auex. Dov1t. 
December 12, 1867. 








THOMSON’S IMPROVED STEAM-BOILER. 

Tur notice which we gave in ENGINEERING, three weeks 
ago of Mr. R. W. Thomson’s new locomotive for common 
roads concluded by simply making incidental mention of 
another av ides the vulcanised india-rubber tyres 
possessed by the engine in question: we mentioned that it 
was fitted with one of Thomson’s patent vertical boilers. As 
we are now able to place before our readers an engraving of 
a vertical section of the “ pot” boiler, by which name it is 
already popularly designated and known, we may take the 
mma of saying a few words regarding the thing 
itself. 


eo for granted that the vertical form of boiler is the 
one w! most commends itself, when one of the smaller 
class of steam-boilers is wanted, on account of the great 
o—_, = space which is possible from its use, the cheap- 
ness of cost, &c., we need not stay to refer to the various 
disad es—such as small heating-surface, tendency to 
prime, ty to burn and crack, &.—which attend the use 
of many of the vertical boilers hitherto devised, and more or 
less extensively adopted, but pass on to speak of what seem 
to be gvod features in the construction of the boiler recently 
— and patented by Mr. R. W. Thomson, C.E., Edin- 
u 

The annexed engraving is a sectional view, in which all 
the ially meritorious points of construction may be ob- 
. The “pot,” or spherical generator, is placed so as 

to receive the full blast of the flames, which, actually blow- 
ing directly on it, impinge with t force on its lower sur- 
face, and then, without losing their velocity, are deflected 
against the sides of the furnace. annular space is 
so narrow and contracted that the flames and heated gases 
are necessarily made to through it in a thin film, and 
brought into actual contact both with the sides of the firebox 
and the surface of the spherical generator. They are thus 
enabled and compelled to give up to the heating surfaces 
most of the heat which they and by the time the hot 
gases reach the tube-plate they have cooled down so 
much that they cannot burn it. e shape and position of 
the steam-generator are admirably fitted for receiving and 





Fic. 2. 


transmitting to the water within the full effect of the fire 
without, while, at the same time, there is left for the tube- 
plate and tubes only a moderate amount of work to do. 

The rapid circulation of water over the internal surface, 
and the quick rush of flame and hot gases over the external 
surfaces of a steam boiler, are alike essential and important 
for the rapid generation of steam. The inventor of the 
“ pot” boiler claims for his invention that no coating or layer 
of steam can possibly accumulate or s' te upon or against 
the internal surface of the boiler, and that an accumulation 
of soot upon the exterior of the boiler—which is not much 
less proj icial than an internal coating of steam—is equally 
impossible. He believes that the generator presents itself to 
the action of the fire under the very best conditions for a 
the maximum of work with the minimum injury to itself. 








The lower part of the sphere is close to the burning fuel, and 
is therefore most favourably situated for receiving both 
the immense heat which radiates from the burning fuel and 
the direct umpact of the flames. Neither soot nor ash can 
settle on the exterior of the generator, to diminish the heat- 
ing action, while internally the water rushes round with such 
a velocity that the steam is cleared away as quickly as it is 
generated. The spherical form gives to the boiler the greatest 
possible amount of strength; stays can, therefore, dis- 
pensed with. The whirling of the water in the steam-gene- 
rator effectually prevents the settlement of mud or any other 
sediment within it. All such solid matter which the water 
may ors ee in msion is tossed out of the gene- 
rator, and finds a resting-place only in the water-space below 
the level of the firebars, from whence it can be removed, 
from time to time, through hand mud-holes. It has been 
found, from actual trials, that the lower surface of the gene- 
rator maintains a cleaner surface, internally and externally, 








than any other of the boiler, and, therefore, it is not 
only in the highest degree efficient as a steam-generating 
surface, but is exempt from all risk of burning. ; 

One great obstacle to the use of the old kinds of vertical 
boilers is the difficulty of clearing out the hard deposits of 
carbonate of lime, common salt, or other mineral matters 
which may be held in s ion mechanically or in actual 
solution. In Thomson’s “pot” boiler the facilities offered 
in this respect seem to leave nothing to be desired. The 
opening of the manhole exposes to {view the whole in- 
terior of the tubes, tube-plates, and central generator. They 
can all be seen, and cleaned, and repaired without any diffi- 
culty, and without pulling any E of the boiler to pieces. 
Such persons as generate steam from water containing either 
dissolved or suspended mineral substances will fully realise 
the importance of this facility. 

For working ships’ winches, or for evaporating salt water 
for the use of the crew and passengers, Thomson’s patent 
boiler seems to several advantages. It has the 
good points of tubular boilers, without ane many of 
their disadvan It has the sim ae durability, and 
facility for cleaning out and repairing of bulky boilers without 
tubes, while, at the same time, it occupies less room, and 
raises more steam, than the very best tubular boilers—surface 
for surface—whether those boilers are vertical or of the ordi- 
nary locomotive shape. 

“The “ pot” boiler employed on the road-steamer elsewhere 
deseri has a diameter of 2ft. Gin. by 5ft. high; the 
total heating surface is 40 ft.; and the area of the firegrate 
is 3.14 ft. Nir. Thomson states that carefully conducted com- 
parative expé’iments show that, with a given quantity of 
coal, the “pot” boiler evaporates 24 or 25 per cent. more 
water than the ordinary vertical tubular boiler, and from 11 
to 13 per cent. more than the horizontal tubular boiler. We 
anticipate that many persons who wish a small boiler will 
be glad, when these dull times away, to make practical 
acquaintance with the “ pot” boiler invented by Mr. Thomson. 








ROAD ROLLERS. 
To Tux Epiror oF ENGINEERING. 

Srz,—May I claim a small space in your valuable and 
wide-spread journal on the above subject ? 

There is not the least doubt but that a roller of some sort 
is advantageous in quickly bringing a — formed roadway 
into a and solid shape, especially so when that roadway 
is formed of hard granite. 

There seems lately to have been a mania for steam-rollers. 
Now, Sir, I wish to ask whether a steam-roller is really better 
than a horse one. There is the greater outlay in the first 
instance, and it must cost more to keep it in repair, even 
supposing the working cost to be about the same. 

Could you tell me, or any of your correspondents, what 
the average working cost is of the roller used at Westminster ? 
I hear it is about 5 tons weight, and drawn by four horses. 
In Paris, I believe, horse and steam rollers are used. I should 
be thankful for the like information with regard to the 
difference in the cost of working those. 

Is there not a danger from these heavy steam-rollers of 
destroying a great percentage of the stones? Messrs. More- 
land’s, for instance, 25 tons weight, surely that is too heavy. 
I cannot help thinking that a light roller taken over the road 
six times is fetter than a heavy one taken over once. 

The subject is before the vestry Iam connected with, and I 
feel sure the horse roller is in favour. Certain it is that 
something is needed in the metropolis for consolidating the 
roadways, as it is most trying both to horses and carriage 


springs. 

A Rittle information on the subject will, I feel sure, not be 

wasted, and will be of much — to, 
0 


? &e., 
80, Hemingford-road, N., Assistant SURVEYOR. 
Dec. 9, 1867. 








Sovrn YorxKsnire.—The men at Milton and Elsecar have 
received notice from Messrs. Dawes of a reduction of wages to 
the extent of 10 per cent., to commence from the 21st inst. 
It is believed that this reduction will be acceeded to. About 
an average tonnage of steam coal is being forwarded to Lanca- 
shire by the Manchester, Sheffield, and Lincolnshire Railway. 
The demand for steam qualities is quiet, and at several of the 
collieries stacking is taking place. 
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ROOTS’S BLOWER 
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In America, rotary blowing-engines, or “ blowers,” are largely 
used, instead of fans, for supplying blast to smiths’ fires, cupolas, 
&c., it being found that these machines utilise a greater pro- 
portion of the power applied to drive them than fans do. Amongst 
the “ blowers” thus employed are those made by Messrs. P. H. 
and F. M. Roots, of Connersville, Indiana, which are very largely 
adopted. Of the form of blower generally made by Messrs. 

we gave an illustrated account in our second volume (page 
269), and we now publish engravings showing some improve- 
ments jn this blower, which have been recently patented by 
Messrs, Roots in this country. 

The chief object of these improvements is to enable the ma- 
chines to be made at a cheaper rate, and for this pu the con- 
struction of the casing of the machine has been modified. Instead 
of making the interior of the case or blowing-chamber true in the 
lathe, so that the rotating “ abutments” may fit sufficiently 
close to prevent the passage of air between them and the inner 
surface of the case, the case is fitted with packing-strips. The 
use of these strips involves a change in the form of the “ abut- 
ments” themselves, or the pistons which they on, it being 
requisite that each abutment shall span so much of the space 
between the packing-strips as to offer an effectual obstruction 
to the of the air or other fluid past it. 

In the accompanying engravings, Fig. 1 is a section of one of 
these improved blowers, taken at right angles to the shafts of 
the abutments; Fig. 2 is a section taken at right angles to 
Fig. 1; and Fig. 3 is a side view; Fig. 4 is a longitudinal section 
of an arrangement, wherein the abutments are of a form suit- 
able for acting upon dense fluids, such as water; Fig. 5isa 
corresponding transverse section, and Fig. 6 is a side view. 

In Fig. 1, A, B, represent two double-acting abutments 
mounted on shafts, C C, which have their bearings in bosses cast 
with the side-plates, D*, of the case, D; these abutments have 
each two pistons, @ a, and two intervening recesses, bb. The 
method — the pistons and recesses are constructed is as 
follows: Two points, which are the centres of the rotary shafts, 
CC, are taken at any desired distance apart, according to the 
size of the machine, and around each of these centres two circles 
are described, each of the larger circles being of such a diameter 
as to just touch the smaller circle around the other centre. On 
the periphery of each circle formed with the larger radius two 
arcs are taken, each consisting of about 90°, and on opposite 
sides of the circle. From the extremities of these arcs, 9, 9, 9, 9 
curved lines, g, 4, are drawn to the periphery of the circle, 
€¢, so that in revolving the points, gg, may pass without 
friction. When dense fluids are to be acted upon, considerable 
Space should be allowed between the points, g g, of the pistons 
and the concave portions of the = indicated by the lines, 
9',gh. The form of pistons shown in Fig. 4 may be used 
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when water or non-elastic fluids are acted upon without 
lessening the volume discharged at each revolution, but more 
or less loss, according to the pressure, would be sustained if 
air or gaseous fluids were acted upon by that form of piston. 
It is not absolutely essential that the coacting abutments 
should be alike: for instance,'the pistons of one abutment ma: 

consist of arcs of 120°, and its recesses of 60°, in whic 

case the pistons of the corresponding abutment must con- 
sist of arcs of 60°, and the recesses of arcs of 120°. The abut- 
ments shown in Fig. 1 are constructed with a metallic crosshead. 

At Fig. 1 the crossheads are shown as covered with sheet 
metal, which may be secured by rivets or bolts. Crossheads, 
as thug represented, may also, for many purposes, be advan- 
tageo’ covered with wood, instead of with sheet metal. The 
shafts, C C, to which the abutments are keyed, are geared to- 
gether by suitable cog-wheels, as shown at Figs. 3 and 6. It is 
evident from the position of the abutments in Fig. 1 that, when 
made to revolve simultaneously, the contact will be preserved 
during their entire revolution. The case, DD, as shown in 
section at Fig. 1, is constructed of two semi-cylindrical shells 
of equal dimensions. Fitted into recesses cast in these semi- 
cylindrical shells, in lines parallel with their axes, are the packing 
strips, k kk, which are placed at suitable distances apart accord- 
ing to the length of the arc of the pistons. The case is thus 
rendered practically air-tight, although the parts between the 
strips may not fit accurately to the surface of the pistons. These 
strips may be secured by bolts or set screws, as shown, or in any 
convenient manner; they are made adjustable, so as to be 
brought in contact with, or in close proximity to, the oa ner 
of the rotating pistons. Strips in like manner may be inserted 
in the case opposite the ends of the abutments to renderthem 
tight in that direction. These strips may be made of wood or 
metal, and, if desired, may be faced with leather or other suit- 
able material. : 

An arrangement is shown in Fig. 4 where the strips, %, are 
formed of angle-iron made fast by bolts at the case ——— 
The case may be made of cast iron or sheet metal, or of wood 
with staves for the cylindrical part, especially where large 
volumes of blast are ~equired. It is not essential that the = 
of the case surrounding the abutments should consist of half- 
cylinders. Each part may be made to consist of a little more 

a quarter of a cylinder, as shown at Fig, 4, where the seg- 
mental form ceases at x x. The case may, if desired, be inverted 
so as to discharge the air at the bottom, or turned so as to dis- 
charge at the side. 

By m m, Figs. 3 and 6, are represented the bosses cast on the 
side plates, D, and nn are the tubular boxes for receiving the 
ends of the shafts, C ©. The bosses are suitably recessed to 
receive the tubular boxes or bearings and permit of their lateral 





adjustment therein. The bearings may be in one piece, as 

shown at Fig. 3, or cut in two halves lengthwise. These bear- 

ings are kept in position by set screws, 0 0, or keys, which will 
allow for the accurate adjustment of the abutments with respect 
to each other. A rectangular or square recess may be made or 
cast in the end plates to receive boxes of corresponding form, as 
shown at Fig. 5, which are likewise kept in position by set 
screws or keys, and susceptible of lateral adjustment. The 

boxes or bearings may also be made by simply coting out a 
sufficiently large recess in casting the bosses in the end plates, 
and the tubular bearings for the shafts — be formed by pour- 
ing in molten zine or any suitable metal or alloy around an 
accurately fitted temporary metal core or mandril corresponding 
in diameter with the shaft, being first placed in proper position 
for the fluid metal to flow around. By these means the bear- 
ings may be very economically renewed when necessary. 

- The operation of the engine is as follows: When the abut- 
ments, A B, are made to rotate in the direction of the arrows, 
the air, or water, or whatever fluid is acted upon, will be 
carried forward as the pistous approach each other and, forced 
through the discharge pipe, F. And as the connexion is kept up 
between the abutments during their entire rotation, there .can be 
no back escape, The volume discharged at each rotation is 
equal to the area of one entire cylinder of the diameter and 
length of the abutments, deducting therefrom the area of the 
centre cylinder. By reversing the operation and acting upon the 
pistons by means of steam or water, the device becomes a rotary 
steam-engine or a pressure water-wheel. Messrs. Roots’s blowers 
are being made in this country by Messrs. Thwaites and Car- 
butt, of Bradford. 








THE MONITOR QUESTION. 
To THE Eprror oF ENGINEERING. 

Srr,—I am sorry,I cannot so far gratify your correspon- 
dent, Mr. W. Watt, of Washington City, as to prefer his 
testimony regarding a matter of fact in the construction of 
the monitors to that of Ericsson, the author of the system, 
and by whom the particular monitors about which contro- 
versy arisen were constructed. Ericsson is a man of 
European reputation. Whether we acquiesce in all his 
opinions or not, we, at least, receive them with respectful 
attention ; and any statement of fact which he may send us, 
vouched by his own knowledge, we accept as a matter of 
course. hen, therefore, he tells us that some monitor 
built under his direction was constructed in a particular man- 
ner, what European engineer can refuse to believe him? or 
what can signify the contradictions of Mr. W. Watt, of 
Washington City, in such a matter? Ericsson we know; 
but who is Mr, W. Watt? For aught we can tell, he may 
be an engineering Mr. Harris, and, however sad the confes- 
sion, it is nevertheless the fact that, until this controversy 
arose, I did not know that there was any such person in ex- 
istence. Nor is this ignorance limited to myself, as Ameri- 
can engineers of eminence, whom I have spoken with, have 
been equally unconscious of the dawn of this modest au- 
thority, whose obscure dictum is to supersede all evidence 
such as heretofore we have considered sufficiency. If Mr. 
Watt believed that Ericsson or myself had made any erro- 
neous statement of fact, his business was to have proved the 
error. It was upon him that this onus devolved, and if, in-. 
stead of affording the necessary proof, he has contented him-. 
self with the mere reiteration of unsupported assertions, he 
must be prepared to encounter the incredulity he has earned. 

Tam glad to learn from Mr. Watt’s last letter that the 
only point in which he now disagrees with me is in re 
to thickness of the armour-plating existing on the hulls of 
the large monitors, and which he charges me with “ per- 
sistently misrepresenting.” He says that his information. 
comes from a higher source than mine, namely, from “ the- 
official records of the Navy De t,” and that the- 
resisting powers of the monitors have been unduly exalted in 
the public eye by “disreputable deceptions practised to. 
“secure the public approbation.” To put an end to this 
discreditable state of things, he sends you a —-~ showing 
the correct distribution of the armour-plating of the Dictator 
according to his conception of it. “ information,” he 
says, “contained in this diagram has never been published,” 
and unless it can be disproved, Ericsson and myself, Mr. 
Watt says, “will stand convicted of practising a gross 
deception on the public.” In answer to this heavy ign- 
ment I have only humbly to state that the diagram which 
Mr. Watt says has never been published, and which he 
believes will come — us with all the force of a new 
revelation, was published in this country some time since, 
that it was produced among other diagrams when my paper 
on ships of war was read, now nearly a year ago, before the 
Institution of Civil Engineers, and that you will find it re- 
produced in plate 9, page 28, of the minutes of the ——— 
of the Institution of Civil Engineers lately distributed. 
have no reason to doubt that Mr. Watt obtained his di 
from the N. nod Department in America, from whence also the 

i produced at the Institution was probably derived. 
But I denied its accuracy then, as I do now, simply because it 
4 inconsistent with the drawing that Ericsson had sent to me. 

ery probably a project of armour diminishing in steps was 
Mad in the Kavy pecueest ead thane is me to 
recommend such a project, since it is plain that the armour, 
instead of terminating abruptly at a certain point below the 
water-line, ought in reality to get thinner and thinner as it 
gets protected by a greater and greater depth of water. But 
although this plan may have been proposed in the case of 
the Dictator, and a design embodying this idea may have 
been lodged in the Navy Department, it does not by an 
means follow that the vessel was built on this principle ; Pe | 
Ericsson, who ought to know the fact better Pen any other 
person, shows by his plans of the actual mode of construction 
that she was not. In no case, however, can any descrepancy 
relative to such a detail affect our views of the soundness or 
otherwise of the monitor system of ironclad vessels. If witha 
given height of side above the water we wish to make the armour 
a little thicker or a little deeper, all we have to do is to make the 
vessel a little larger, there being no natural limit in the system 
which hinders one depth of armour from being adopted 
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more.than another. I did suppose from Mr. Watt’s previous 
letters, that he dissented altogether from the soundness of 
the monitor system. But if he has abandoned all his other 
objections, is it worth while to display so much heat respect- 
ing discrepant accounts of some point of detail in a particular 
vessel, which can in no way affect the main issue which- 
soever account is the correct one? Why strain at the gnat 
after having swallowed the camel P and, above all, why strain 
with so much vituperation? No doubt people, when beaten 
in controversy, generally lose their tempers, and in this phe- 
nomenon of human frailty I am willing to find extenuation 
of the rude language in which Mr. Watt has indulged, and 
upon which you have animadverted. But strong words are 
only poor substitutes for strong reasons; and if in cooler 
moments Mr. Watt should drift towards the conclusion at 
which I have arrived, tbat the testimony of a design raked 
out of the Navy Office affords.no warrant whatever for con- 
tradicting the statement of its author—not that there was 
no such plan, but that it was not literally followed—that the 
wilful concealments alleged to have been practised in this 
country are wholly imaginary, the fact being that a duplicate 
of Mr. Watt's illustrative —, on was published and com- 
mented upon in this country long before Mr. Watt favoured 
us with his present elucidations, and that after all the point 
in dispute is of very subordinate importance, and can in no 
wise affect our estimate of the value of the monitor system— 
I am at a loss to conjecture wherein can be found the justi- 
fication of such choice phrases as “ persistent misrepresenta- 
tions,” “disreputable deceptions,” and others of a like kind, 
which Mr. Watt has drawn from the most fiery depths of his 
indignation? The truth, I take it, is that these tall heroics 
are merely the language of a farce that is being played out 
in your pages. Ericsson and Mr. Isherwood I am told have 
fallen out; and it is said that Mr. Watt, of Washington City 
—whose existence in the flesh I neither deny nor assert—is 
virtually only a nominis umbra, through which Mr. Isher- 
wood may mere conveniently direct his shafts against his 
opponent. Hence the animus displayed, and which may 
have some spring far removed from the intrinsic qualities of 
the monitor system. But are we here in England, who have 
nothing to do with such feuds, to suffer ourselves to be drawn 
into them on the inducements of a mock controversy raised 
on a fictitious issue? Mr. Isherwood’s name is well known 
among us. and any opinion or statement coming from him is 
sure to meet with courteous attention in this country. But 
to earn this respect it must come to us at first hand, and 
must concern itself only with those technieal considerations 
which his own talent and candour may indicate as essential. 
I am, &c., 
Joun Bourne. 
London, December 16, 1867. 








ABERDEEN HARBOUR. 
To Tue Epiror oF ENGINgERING. 


Srr,—Having observed your notice of the works proposed 
for the improvement of Aberdeen harbour, in the last 
number of “ ExerngertnG,” I beg to send you the following 
remarks on the proposed works. 

I consider the object sought to be the widening and 
deepening of the entrance, and the protection of the harbour 
from the easterly swell. 

It is proposed to extend the north pier, and construct a 
breakwater on the south side, to the seaward of the present 
one. The present width of the channel is about 540 ft. 
opposite ‘the present breakwater, and 330 ft. opposite the 
south pier. e terminus of the proposed breakwater is 
about 1050 ft. east of the extended north pier, and about 
660 ft. south of the line of its direction. 

Now, as it is proposed to remove the present breakwater 
and south pier, it appears to me, that the harbour by having 
about two-thirds greater width of entrance, a much heavier 
easterly sea will roll in than at present, and which swell will 
be greatly augmented by the proposed increased depth of 
water. 

The swell at —_ frequently prevents the dock-gates 
being shut. By the proposed works, a still greater swell may 
be expected against the gates. 

I think the new breakwater will afford little or no protec- 
tion from north-easterly seas, from its being placed so far to 
the seaward; the seas from this direction will roll into the 
harbour, when unprotected by the present inner works. 

It is proposed to dredge away the shoal inside the south 
breakwater, which I believe will be a waste of money. My 
views coincide with those of Smeaton, who said that “his 

posed north pier at Aberdeen would not stop the continual 
iving of the matter coastwise from the north, but after the 
back of the pier is filled with sand, &c., it will then go round 
the pier-head ;” but he hoped “that it would get round the 
some of Girdle Ness without getting into the harbour’s 
mouth.” 
My objection to the pro breakwater is that, 
pe ft. to the seaward of the extremity of the north pier, 
it wi 


intercept this drift in its round Girdle Ness 
Point to a much ter extent than is done by the present 
breakwater, which is not outsile the line of the present 


north pier; and on the removal of the works on the south 
side the waves in on-shore gales will bring it up the harbour, 
and deposit it where they lose their transporting power from 
the inc shelter inside, where it will remain till removed 
by the scour of the ebb tide, or by artificial means. 

There is also the danger that a north-east gale after the 
continuance of fine weather will draw down the light por- 
tions of the sand and gravel from the more ex portion 
of this beach on to the bar—an action similar to that which 


present breakwater. 
Instead of 
jor eae the of sheltering 
purpose 
concentrating the power of the ebb before 


the proposed breakwater, I would ‘that 
boat pier be carried, say, 100 ft. tol south, 
ing the harbour, but also 

ing the 
allow the 


projections on the south to be set back so as to give a greater 
width of channel where required. 

All I say as to the proposed improvements inside the har- 
bour is, do not encroach on your tidal space, as you will want 


it all to scour the bar. 
I am, Sir, your obedient em, 








THE ELECTRICAL ANTI-INCRUSTATOR. 
To tHe Epiror or ENGINEERING. 


Srr,—Your correspondent of last week, “ H. P.,” is some- 
what “behind time,” it would seem, in questioning the 
existence of electrical tension in a boiler supplied with 
Baker’s anti-incrustator. If “H. P.” had been wise, and 
had taken the trouble to make himself acquainted with all 
that has been published on this subject before he launched 
into criticism, he would have been aware that repeated ex- 
periments have incontestably established that a difference 
of electrical potential exists between Baker’s star and the 
plates of a boiler, when steam is issuing, or, as he terms it, 
that “that the metallic star does draw-electricity from the 
steam,” and that the intensity of this electricity increases 
with the increased pressure in the boiler. 
In attacking Mr. Sabine’s theory, which he asserts to 
“rest but on a slender foundation,” “‘ H.P.” does not seem 
to be quite clear as to what his theory really is. The “‘slen- 
der foundation” in question happens to form no part of the 
“ foundation” at all; it consists, your correspondent says, in 
the remark that “the application of this apparatus converts 
a boiler into an hydro-electrical machine,’* whereas, the 
electricity being once admitted to exist, its source is quite 
immaterial to the theory. The actions of Armstrong’s 
machine and the one which is formed of a boiler by the ap- 
plication of the anti-inerustator may be different. Faraday 
gave a theory for the former which has been unhesitatingly 
accepted by scientific men. This theory is that the minute 
aqueous particles produced by;the partial condensation of the 
steam rubbing against the wooden lining of the nozzles, 
become electrified. No one, Sir, can have a greater reverence 
for the august name of Faraday than I have; but Farada 
was human, and, however improbable it may be, it is still 
well within the limits of possibility that even he may 
have been mistaken. Let us see what takes place in the 
nozzles of Armstrong’s machine when the steam is issuing 
from them against the conductor. First of all, the steam 
is partially condensed, because the nozzles have a tem- 
perature lower than that of boiling water, and their in- 
teriors become covered with a film of water. Then, the 
minute particles of water which follow rub against this film, 
and not against the wooden lining at all. So that, in truth, 
the friction is not that of water against wood, but of water 
against water. Now that wood as a lining should have been 
found to give better results than metal I take to be a 
simple phenomenon of conduction, wood being a tolerable 
insulator. 
But all this, be it as it may, is no “ foundation” whatever, 
not even a “slender foundation,” for any theory which has 
been started, to account for the removal of the incrustration, 
as your correspondent, “H. P.,” thinks. The question 
a is this, “ Given an electrical tension in the boiler, how 
can this produce the observed effects?” In es the 
two principal theories against each other, I am disposed to 
doubt the correctness of that which originated with Mr. 
Sabine, and to adhere to that of the decomposition of water 
underneath the incrustation. The objection rai r. 
Sabine to this theory is that “the quantity of electricity de- 
veloped being very little, and the decomposing surface 
very large, the current in each point may be regarded as 
infinitely small.” Now, against this, I would suggest the 
possibility of time replacing intensity. Suppose, for example, 
a current of a certain strength to be able, in one hour, to 
develop hydrogen gas sufficient to blow off the incrustration, 
would the result not be effectively the same, had the current 
only the one-thousandth part of this intensity, but lasted a 
thousand hours? I think it would. 
But we are at present groping in the dark, because the 
experiments upon the way in which the electricity acts are 
too few and unsatisfactory to be taken as the basis of an 
argument. I therefore hope that, instead of letter-writin 
and further speculation, we p to make a few cunetd 
experiments, but not quite those suggested by “ H. P.” 
ours truly, 
X. X. X. 


December 17, 1867. 





To tue Eprror or ENGINEERING. 

Sir,—lI read im your issue of the 6th instant the very able 
and interesting letter of Mr. Robert Sabine respecting the 
“ Electrical Anti-incrustator,” another of those discoveries or 


inventions which, like the Injector, surprises by their practical 
results taking we before _ theory has been educed of how 
these results should or could occur. Probably many other 


discoveries will be made contingent with inquiries into this 
SS phenomenon of the anti-incrustator; and if a 
ittle —r be permitted your correspondents, these re- 

sults may be facilitated. Viewing the operation of this useful 
instrument somewhat differently to Mr. Sabine, will you please 
to permit a statement of these views ? 
fully accept his idea that “the application of this ap- 

“ paratus effectually converts a boiler into an hydro-electrical 
“ machine,” the steam being positively charged, and the 
water and its contents, in suspension, being negatively so. 
This being the case, how or in what manner should we say 
that incrustations are formed at first? Before the application 
of heat, the boiler, with its liquid contents and the solid 
matters suspended therein, are in a neutral state electrically. 
When ee the larger portion thereof passes through 
the metal, and is absorbed by the fluid within, until this fluid 
becomes sufficiently heated to generate steam. Another por- 


ae I do not understand Mr. Sabine to refer to Armstrong's con- 





when steam is li 
through contact, by mechanical duty on a piston, passing 
through restricted orifices, or by increased velocity of dis- 
charge ; so that the point at which steam leaves the boiler 
sho 
conducting instrument. 


tion, however, is distributed throughout the metallic parts 
and radiated or transmitted to the air or contiguous bodies. 
Now this portion of heat, though less in volume, is of higher 
intensity, and must therefore induce on the boiler surface a 


itive electrical condition, and the solid matters suspended 


in the water, being negative in relation thereto, would thus 
be caused to adhere to the metallic plates; and the firmness 
of the incrustation, as well as its rate of formation, will be 
regulated, with the same amount and character of suspended 
matter, by the difference in tem 
that of its liquid contents. On the formation of steam an- 
other electrical action takes i 
tively charged therewith ; an 


ture of the boiler and 


ore the steam becoming posi- 
it might be supposed at first 


that the electricity contained in this portion of the 


boiler would be carried down its metallic sides into the water 
space as quickly as it was formed by the development of steam, 
and thus neutralise the electrical condition above and beneath. 
But does not the intensity of heat which is applied to,the 
boiler, by inducing a mere positive electrical state in the metal, 
interfere with this, and render an equal intensity necessary 
to [neutralise it? 
ing and distributing the electric fluid through a superior 
medium, is better enabled to effect this neutral action. 


If so, Mr. Baker’s instrument, by collect- 


The development of electrical action must also be increased 
berated from the boiler by condensation 


d be the one most suitable for the-efficient action of the 
Now, Sir, in the above views I am not certain that I have 


said much more than might be inferred from Mr, Sabine’s 
communication. For he say, “ Supposing, now, a current to 
“be established between the metal of the boiler and the water 
“ through the steam, which in its formation may carry 
“ sufficient of one kind of electricity to leave the water charged 
“with the other kind, this might cause the suspended par- 
“ ticles to have a tendency to leave the boiler sides for the 
“ centre.” 
incrustation should not form, viz.: that the suspended par- 
ticles might, the instant they touched the sides of the boiler, 
become charged with the same kind of electricity, and be 
therefore repelled therefrom. But these two views do not 
seem to 
for in the one the matters in suspe 
centre, and in the other they are first attracted to the metal 
and then repelled from it. 
seems more disposed to endorse the» latter explanation, but 
considers it unsatisfactory as a means of accounting for the 
breaking up of incrustations already formed, and which in- 
crustations, he considers, would act as a dielectric between 
the metal and the water. 


off 


And he also mentions another explanation why 


be quite consistent with the same kind of conditions, 
msion are attracted to the 


And at thé close of his letter he 


Now, if the electric fluid, as I have suggested, first 


through or from the steam to the star conductor, and thence 
by wires to the boiler sides, and if on the interior surface 
thereof thick incrustations have formed, which operate as a 
dielectric, would the amount or intensity of fluid thus con- 
veyed not accumulate through the presence of the incrusta- 
tion until it was pierced through and the necessary circuit 
established ? ; 


I am, Sir, 
Yours very respectfully, 
Hunslet, Leeds, Dec. 14, 1867. Joun RaMSBOTTOM. 





To THE Eprror oF ENGINEERING. 


Srr,—I am rather astonished to find nearly every other 


week in that excellent publication of yours, ENGINEERING, 
notices of some description or another in reference to Baker’s 


patent anti-incrustator. My astonishment is that you have not 
as yet had some communication from parties who have 
proved them to be a complete failure. 

I have had much to do with them, and have witnessed the 
effect of their (so-called) action in new and old boilers; and, 
in spite of all magnetism, the scale has accumulated in thiek 
layers all over the boiler, requiring the use of a hammer to 
ae it. The scale, when taken off, has varied in thickness 
from } in. to } in. ; 
But the worse feature of all is that the points (which are 
spoken of as possessing such extraordinary powers of mag- 
netism) become fairly corroded to such an extent that they 
have not the power left in them to disturb a common sewing- 
needle; and all this after a trial of about three months. I 
am speaking here of the latest improvements, viz., gilded 

ints. 

“he proof of what I have said, I could mention the names 
of highly respectable cotton manufacturers who have had 
them fitted in their boilers, and, after proving their ineffi- 
ciency, have returned them to the maker. 

Now, this is all known to those who are trying to sell them, 
and I think it nothing but right that you and the public 
should be made acquainted with the swindle which is being 
practised 


Yours respectfully, 
Bot 


N.B. In all the failures, the persons authorised have seen 
them, and have stated that the method of fixing was correct. 








Rrirte versus Bayonet.—The recent report of the 
Surgeon-General of the American army shows that during 
the civil war cold steel played but little part. In three years 
there were reported on the Federal side only 143 bayonet 
wounds and 105 sabre cuts. Gunpowder does the work, and 
modern artillery and long-range rifles gives little chance for 
bayonet or cavalry charges. 

Smaxtt Arms For THE Russtan Anmy.—The needle-gun 
now definitely adopted by the Russian War Office is of the 
Prussian pattern ; but the needle being somewhat shorter and 
thicker, the rapidity of the firing is said to be slightly increased. 
If Russian accounts are trustworthy, an ordinary soldier will 
easily accomplish eight oageng 7 a minute, while a 
skilled hand is stated to have no di ty in reaching up to 
14. There are not many new rifles being made, the old ones 








This increased shelter on the north wo 


bar. 





struction especially. 





admitting of adaptation. 
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IRON AND STEEL MANUFACTURE 
IN 1867. 


In ancient Greece, in those classic days when the 
history of that small country was virtually the history 
of civilisation, one institution of vast importance and 
of unparalleled influence upon the national progress of 
the time stood foremost in the mind of every bhis- 
torian, and impressed itself so strongly upon the 
course of events that it governed the chronological 
subdivision of all historical records. We refer to the 
Olympic festivities, the national exhibitions for arts 
and sciences. In modern history, when civilisation 
again is recognised as the aim and ambition of the 
majority of all nations, international exhibitions are 
the Olympic festivities for a nation of nations, for that 
vast fraternity of mankind for which the word Chris- 
tianity is insufficiently comprehensive, and which can 
be recognised in its integrity by no other term but 
that of “the civilised world.” In that sense we are 
entitled to say that the year 1867 closes an Olympias 
in modern history of civilisation, and in attempting to 
review the past progress of any one branch of science, 
art, or industry, we consider it all the more difficult to 
separate this one year from the preceding number of 
the same group, the more prominently this group 
itself rises, with sharp and clearly defined outlines, 
upon the background of a more distant past. This is 
the case with regard to iron and steel manufacture in 
a higher degree, perhaps, than with any other branch 
of industry. We prefer, therefore, in tracing the 
history of iron and steel manufacture in 1867 to drop 
all minute subdivisions of single years, and to record 
the history of the whole quintennium as one great but 
indivisible fact, such as has been presented to our eyes 
during this past year. 

The space of time which in this manner rises before 
us comprises the first five years of a new era in iron 
and steel manufacture. The Exhibition of 1862 in- 
augurated the “age of steel,” by bringing before 
the universal public as an accomplished fact and 
a practical reality that gigantic innovation, the 
Bessemer process, which during the comparatively 
short period which we are now reviewing has 
p wend the industrial and commercial position of 
every European country, and is now irresistibly 
sweeping away the old-established iron industry of 
some manufacturing districts, and, indeed, the whole 

rimitive mode of iron manufacture all over the world. 
he influence of Mr. Bessemer’s great invention 
reaches down into the very mines of ironstone and of 
coal. One great thought has changed the least ap- 
preciated kinds of ‘British iron ores into the first 
qualities of ironstone in Europe. The British hematites 
are now in greater demand than any class of iron ore 
had been at any previous period. The population of 
the Ulverstone district, and particularly that of Barrow- 
in-Furness and its neighbourhood, continues to rise at 
a marvellous rate which exceeds all previous ex- 
amples in European history. In spite of the recent 
panic, and the general depression of trade, blast-fur- 
naces are rising in this country wherever hematite ore 
is accessible. Within this last year the Wigan Coal 
and Iron Company have commenced and partly finished 
five new blast-furnaces each 80 ft. in height and 24 ft. at 
the boshes, and when we look back over the whole 
group of five years we have to record the erection of 
almost all the furnaces now existing in the Lancashire 
district. The value of ironstone has risen as compared 
with that of coal for the manufacture of iron ; the pre- 
ponderance of those works which owe their high stand- 
ing in the iron trade to the abundance and purity of 
their coal (as, for instance, the great ironworks of 
Yorkshire and of Staffordshire) is gradually sink- 
ing, and is making room for the ascendency of 
the steel-producing localities. A great revolution 
thus silently but irresistibly working its way 
naturally produces some temporary distress in certain 
places. the iron trade is stagnant, puddler’s wages 
need and ironmasters’ profits disappear. Irritation 
manifests itself in different ways, a the recent ridi- 
culous attempts of “the trade” to create prejudice 
against the value and durab lity of steel are some of 
the indications of this spirit of the times. It will 
assist the ironmasters in no better way to fight 
against the laws of nature and of political economy 
than strikes will assist their men in bringing back 
the old standard of wages in a declining branch 
of manufacture. The change being unavoidable, 
we can only wish it to take place quickly. The 
industry of the nation wil! vastly gain, although some 
special districts may suffer a momentary and perhaps 
not irreparable loss. The iron manufacture of the 
European Continent has felt a similar effect, and has 
undergone the same and proportionately even greater 





changes. Sweden and Austria, the countries richest 
in pure iron ores and poorest in mineral fuel, are in- 
debted to Mr. Bessemer for the revival ofa prosperous 
and rapidly rising iron industry out of the very ruins 
of a prostrate and bankrupt iron trade, The district 
around Siegen, in Rhenish Prussia, the well-known 
locality from which the spiegeleisen is drawn, is a Conti- 
nental Barrow-in-Furness on a smaller scale. The 
Céln Miisen Company have erected five or six new 
blast-furnaces for the manufacture of Bessemer pigs 
out of spiegeleisen ; the Charlottenhiitte and. several 
of the neighbouring ironworks have successfully 
changed their fuel from charcoal to coke, without im- 
pairing the quality of their spiegeleisen, and have 
thereby materially increased their productive. power. 
A railway, Ruhr-Sieg-Baln, has been opened for con- 
necting the Siegen district with the important iron and 
steel manufacturing district of which Essen is the 
centre, and an exchange of coal, coke, and iron ore 
takes place between these two localities similar to that 
existing between Ulverstone and Wigan, in Laneashire. 
The blast-furnaces in the coal district of the Ruhr 
river, such as the Hérde Ironworks, Messrs. Jacobi, 
Haniel and Huyssen, and Krupp’s blast-furnaces, near 
Cobleniz, draw part of their supply of ores from the 
Siegen district, while another part—a good red hema- 
tite—is drawn from the duchy of Nassau, and sent 
down in barges through the river Lahn on to the 
Rhine. All that makes the high qualities of pig iron 
expensive in Rhenish Prussia, and British hematite 
pigs are in great demand there. The Georgs Marien- 
hiitte, in Hanover, has started an additional blast,fur- 
nace during the present year. These works are at this 
moment the best source for high qualities of grey- 
coke iron on the Continent, and, we believe, the only 
German ironworks which can oecasionally undersell 
British hematite pigs in an English market. The 
George Marienhiitte has only five blast-furnaces in all, 
and its entire make of iron is not sufficient to supply 
even a part of the demands of German steel-makers ; 
there is, therefore, very little export of that iron from 
Germany. Another important iron district is rapidly 
rising in Germany, at the banks of the river Saar, 
close to the French and Belgian frontier. This is a 
Continental Cleveland. The coal beds of the Saar 
valley are very rich, and produce an excellent coking 
coal, the coal-masters having intelligence enough to 
wash the pyrites out of the natural product of their 
mines. ‘The iron ore is an argillaceous stone lying in 
enormous beds upon the surface of the ground ; it con- 
tains about 33 per cent. of iron, and requires no flux 
for smelting. The principal deposits of this ore are in 
the duchy of Luxembourg and all along the upper 
course of the Saar river. The French and Prussian 
Governments have within the last five years conjointly 
completed the canalisation of the river Saar as far 
down as Saarbriicken, where the principal coal mines 
are situated. Some parts of the canal are actually cut 
through the ironstone beds, and the ore can be sent 
down upon the slopes into the canal barges by simple 
gravitation. New blast furnaces are about to be 
erected along the banks of the canal, and several of 
the existing ironworks, which, like the Burbacher Hiitte, 
have their furnaces close to the river already, required 
only the erection of a suitable hoist for bringing the 
ore up to the charging platform of their furnaces, to 
avail themselves of these advantages. The ore is not 
calcined, and the iron produced from it is mostly white 
forge iron. It contains a considerable amount of 
phosphorus, and can be employed for inferior qualities 
of bar iron only. Some ironworks which properly 
belong to this district belong to Belgium, others to 
France, as all the three countries mect in that point, 
and the frontiers have been fixed by treaties without 
any reference to natural boundary Bes. The iron 
manufacture in the rest of France staQds upon a com- 
paratively less favourable natural basis. The iron 
ores of France are almost without exception of a very 
inferior kind. The Creusot Works draw supplies of pure 
ores from Algiers; Messrs. Petin, Gaudet and Co., from 
Sardinia; other ironmasters from Elba, and some, we 
believe, even from England whenever high qualities 
of iron or steel are to be produced. For the lowest 
and cheapest brands the fuel, again, in most places is 
too dear, and so the French ironmasters are behind 
the Swedish, Austrian, and English with regard to 
quality, and behind the Belgian, Prussian, and our 
own in respect to cost price of cheap iron. In spite 
of these difficulties, the iron industry of France has 
made great commercial progress during the period now 
before our view, a progress, however, which has been 
considerably overrated by many visitors to the late 
Paris Exhibition, who have been dazzled by the brilliant 
mis-en-scene of that grand display. The United States 
of America are turning from importation of iron to 








the manufacture of this material. This is a somewhat 
premature step, unnaturally stimulated by an unreason- 
tariff of import duties. A country like America has 
more profitable channels for the development of its 
natural resources than the sinking of that large amount 
of accumulated capital required for irommining, and 
the slow returns which characterise this steady and 
conservative branch of industry. ‘To cripple the whole 
effective power of that great nation whose characteristic 
element and mainspring of existence is rapidity of 
industrial progress—to increase and even to double 
the _ of iron and steel in such a country by arti- 
ficial means—must be considered as the height of 
political insanity. The protective tariff will create a 
parasitic industry in localities unsuited by nature for 
its development, it will create a vested interest in 
these sickly glass-house plants which cannot now, 
and will not in future, maintain themselves unpro- 
protected and in a natural state of affairs, and the 
end of it will sooner or later be such a commercial 
and industrial calamity as will astonish even our 
strong-nerved cousins across the Atlantic. 

So much for the commercial charges effected by 
the Bessemer process. The technical and scientific 
changes are greater still. To begin with the colliery, 
the practice of coal-washing has been introduced into 
some English works for the purification of the coal 
and coke from sulphur. We refer most particularly 
to the Kirkless Hall Ironworks of the Wigan Coal 
and Iron Company. All the coal-dust for the coke 
required in the blast-furnaces of these works is 
purified from surplus by washing, and is so made 
suitable for smelting hematite iron for the Beocemor 
process. Coal-washing, however, is not as yet 
sufficiently known and appreciated in this country. 
Continential collieries are far in advance in this 
respect, and a great deal could be learned and must be 
learned from them by our coal-masters before long. 
The collection of waste gases from furnaces working 
with coke has arrived at a high degree of perfection. 
The Cleveland district has led the way in that line, as 
it is leading the way of scientific economy in every 
respect. It is this successful economy which has 
enabled the Cleveland ironmasters and some of their 
followers to secure what we would we call ‘ihe place 
of commercial antipodes to the stecl-masters; the only 
safe position during the present industrial sjorm. In 
blast-furnaces, working with raw coal, waste gases are 
rarely collected, and an enormous waste of fuel is the 
consequence. In this respect Scotch blast-furnace 
practice is now in a state of suicidal prodigality which 
nothing but the keen competition of the Cleveland 
iron is likely to arrest in the future. In iron-smelt- 
ing there is no important successful invention on 
record within the period now undor our review. The 
general tendency is au increase of heights and 
capacities of blast-furnaces, and an increase of the 
temperature and pressure of the blast. The highest 
temperatures of blast are obtained by the regenerative 
hot-blast stoves patented by Mr. Siemens, which are 
gradually gaining ground in the Cleveland district. 
Mr. Siemens has patented, but not as yet successfully 
carried out, a new mode of iron-smelting or steel- 
manufacture direct from the ore. Another clever 
metallurgist, Mr. William Henderson, of Glasgow, has 
also secured patents for a new mode of reducing iron 
ores, but this process too has yet. to pass through the 
first stages of experiment. For melting pig iron in the 
foundry and in the Bessemer steel works the Woodward 
steam-jet cupola has come into extensive use. Tx- 
perience has shown that the objections originally 
raised agaist its waste of steam are mere prejudices, 
and that this cupola works fully as economically as any 
other well-constructed furnace of the kind. For 
melting the charges for the Bessemer converter the 
cupola has been adopted, first at the Mersey Steel 
Works, and since then at the Bolton Steel Works at 
Barrow, at the Manchester Steel and Railway Plant 
Works—in all cases with very good qualitative and 
economical results. The manulacture of ferro-man- 
ganese lately carried on at tlie Phoenix Foundry, Glas- 
gow, under Mr. Henderson’s patent, has been, we 
believe, prematurely discoutinued as an unprofitable 
branch. This, after the previous complete success in 
a technical point of view, is the only instance of a 
retrogressive movement in iron metallurgy which we 
have to record. The scientific advancement of iron 
metallurgy in general, which we consider as one of 
the greatest moral results of the Bessemer process, 
has in rapid succession brought into existence a con- 
siderable number of other methods for purifying and 
decarburising iron, some of which are practically suc- 
cessful. Messrs. Emile Martin and Pierre Martin, 
of Paris, have succeeded in using the bed of a Siemens 
furnace as a crucible for melting pig iron and wrought 

















Dec. 27, 1867.] 


ENGINEERING. 





2 587 








iron or steel scrap, and in making steel in this man- 
ner. ‘This process is gaining ground on the Continent, 
the Creusot Works, M. Verdié, and some others being 
amongst M. Martin’s licensees. The old Uchatius 
process, consisting in melting pig iron with iron ore 
of great purity, has also been revived ; and the Paris 
Exhibition has produced specimens of Uchatius steel 
from Sweden, where this process has been carried on 
commercially ‘for many. years ~past. Mr. Robert 
Mushet has started a steel works at Coleford, Forest 
of Dean, for the manufacture of titanic steel. The in- 
fluence of titanium upon steel and steel manufacture 
is comparatively little known as yet; but to judge 
from the records of Dr. Fairbairn’s tests of sthel, laid 
before the British Association in the present year, the 
steel of the 'Titantic Lron and Steel Company seems to be 
distinguished by an extraordinary amount of cohesive 
strength. The specimens of titanic steel tested by 
transverse strains have given some of the highest 
figures in Dr. Fairbairn’s table, both with regard to 
the value of the modulus of elasticity and to the value 
of the unit of working strength. We do not know 
whether it be the titanium, but we are quite certain 
it is Mr. Mushet’s great skill as a metallurgist to 
which such results are due, 

An important innovation of very recent origin is 
the successful application of the atmospheric blast for 
the decarburisation of common brands of pig iron in 
the puddling furnace—a process patented by Mr. 
William Richardson, of Glasgow. The characteristic 
of the Richardson process is the combination of the 
Bessemer process with the common operation of 
peddling and balling. ‘The results obtained with this 
operation at the Parkhead forge, in Glasgow, are very 
satisfactory, aud particularly the improved quality of 
the products is an object of great importance. Me- 
chanical puddling has not advanced; and the paper 
read by Mr. Menelaus at tle Paris meeting of the 
Institution of Mechanical Engineers recorded the fact 
that this able pioneer of machine puddling has aban- 
doned his invention as a failure. The Wilson furnace 
is doing well. The Siemens furnace has within the 
last few years risen from the position of a scientific 
piece of over-refinement to that of the most important 
and most valuable means for economy of fuel in the 
gencration of high temperatures, and one of the most 
appreciated parts of our modern metallurgical plant. 
Mr. Siemens’s patent is about to expire; and if ever 
there was a just case for an extension of a patent, we 
believe the case of Mr. Siemens to be fully as de- 
serving. The manufacture of steel castings and of 
mulleable iron castings is progressing gradually, and 
under the veil of secrets of manufacture. The 
Bocham Company, in Prussia, and Messrs, Vickers, in 
Sheffield, are“the most eminent craftsmen of this art. 
Messrs. MacHaffic, Forsyth, and Co., of Glasgow, 
have also gradually acquired great skill and a good 
uame for their malleable castings; and whatever we 
may think of their secrets, we are ready to bear testi- 
mony to the high quality of their productions. In 
the forge, Mr. Ramsbottom’s duplex hammer, Mr. 
Whitworth’s hydraulic press for liquid steel, and the 
hydraulic forging-presses in gencral are working their 
way slowly and silently. The rolling-mills with verti- 
cal side rolls, or so-called universal rolling-mills, are 
gaining ground for the manufacture of T-irons and 
other complicated sections. 

The effects of the late Paris Exhibition make them- 
selves felt in a general desire for superior scientific 
education of managers and men in the ironworks of 
this country. This is a very desirable state of affairs ; 
and if it has been brought about by an exaggerated 
fear of the impending decline of British iron manu- 
factures, we do not regret the effect, although we 
cannot acknowledge the existence of the imaginary 
cause. 








THE ATLAS WORKS, GLASGOW. 

Ir we could collect all the products of some of our 
great engineering works, and pile them up upon the 
ground area covered by these establishments, we should 
perhaps, in some instances, have to raise mountains 
higher than Mont Blane or Chimborazo, ‘The Atlas 
Works, Glasgow, the establishment of Messrs. Rowan 
and Co., is one of the works which, under such a 
supposition, would show off to. extraordinary ad- 
vantage. Situated in the centre of a densely popu- 
lated town, and surrounded on all sides by neighbour- 
ing manufactories, its ground area, considerable as it 
is, bears an unusually small proportion to its power of 
production. ‘The multifarious and varied plant is 
therefore clustered together, we are tempted to say, 
upon zo space with a wonderful ingenuity, still giving 
free access and perfect facility of transport of the dif- 





ferent articles to each special machine and through the 
different departments of the works. The Atlas Works, 
although fitted out as a general engineering and mill- 
wright’s establishment, are principally employed as a 
forge for the manufacture of railway wheels and axles. 
In this specialty Messrs. Rowan and Co. have ob- 
tained a great repute, not only in their own locality or 
district, but all over England, and in several Conti- 
nental countries, particularly in Russia. The railway 
wheels are generally made and finished in complete 
sets with their axles and tyres, and the manufacture of 
all parts of these wheels is carried on on the spot in 
all its stages. The iron axles are piled and forged 
from scrap bars in the usual way, the steam hammers 
for this purpose being on Condie’s principle. ‘The 
largest of these hammers, with a 5 ton head, and 
steam on both sides of the piston, is constructed on 
Mr. Rowan’s improved and patented plan, which we 
illustrate on page 563 in our last number. — It 
works with unusual rapidity for its size and length of 
stroke, an advantage due to the ample width of the 
steam-passages provided by this arrangement. The 
eediiight-iron spokes are made and put together in a 
similar way to that we have described belore this on 
several occasions, but the mode of bending the spokes 
is different from that usually adopted in Staffordshire 
and elsewhere. The shape of each spoke is such as 
to leave the central boss in a proper radial line; 
the spokes are all welded up, and havea tri- 
angular piece welded in between them to form 
the rim. The bending-machine for these spokes 
is of an original and very convenient construction, 
of which we hope to give some details on a future 
occasion. Mr, Rowan was amongst the first con- 
structors of vertical tyre mills, which have now come 
into almost universal use. The very first designer of 
a vertical tyre mill, we believe, was Mr. Bodmer; and 
Messrs. P. R. Jackson, of Manchester, are understood 
to have deen his successors in that line. Mr. Rowan’s 
tyre millis a very powerful and substantially con-. 
structed machine; it works with great speed, and 
gives an excellent finish to the tyres, A second mill of 
a similar construction is now partly finished, and 
about to be completed at an early date, and the two 
tyre mills are then to work together as “ breaking 
down” and “finishing ” mills respectively, so that each 
each tyre will pass through both mills in the course of 
its manufacture. The manufacture of wooden dise 
wheels is carried on in a special workshop, fitted out 
with some very Netastahe contrived machines for 
finishing all the work by means of saws, ‘These ma- 
chine-saws cut with such nicety and precision, both 
in the straight radial lines and in the circular curves, 
as to make it unnecessary to use any plane or turning 
tool for finishing the surfaces, which are perfectly clean 
and smooth when they leave the saw. 

_ Messrs. Rowan and Co. were amongst the first 
licencees of Mr. Bessemer, and the Atlas Works are 
at present the only Bessemer steel works in Scotland. 
The Bessemer process was started by Mr, Rowan for 
the manufacture of steel tyres and axles, which are 
now, to a great measure, replacing iron upon all rail- 
way lines with the most perfect success. In the course 
of his early practice, Mr. Rowan succeeded in making 
some very good castings of mixtures of steel and 
iron, a very promising manufacture which has, how- 
ever, been suspended for some time past, partly from 
the absence of a sufficienf experience in graduating 
the “temper,” of these mixtures, and partly from the 
pressure of other business. _ The first cause we 
understand to be rapidly disappearing, and experi- 
ments with a whole series of compounds graduated in 
numerous steps, so as to produce a kind of scale for 
the “ temper” is about to be made very shortly. This 
will enable Messrs. Rowan and Co. to guarantee the 
tensile and compressive strength of their malleable 
iron or steel castings in future, and will, we believe, 
supply a great desideratum in present engineering 
practice, which, up to this day, is in vain looking out 
for the supply of castings of great strength and 
tenacity at a reasonable price. 


LIEBIG’S MEAT EXTRACT. 

For a very long time past Baron Liebig, the cele- 
brated German chemist, has, in many of his writings, 
advocated the production of what he first pointed out 
to be the essence of meat, #.¢., the nitrogenous com- 
pound which forms the principal and most valuable 
nutritive element of animal flesh, and which in the 
latter is admixed with fat and other organic compounds 
of small or no nutritive value. Baron Liebig first 
produced this meat extract in his own laboratory, and 
demonstrated its qualities. In his letters on chemistry 
he calls this substance a panacea for exhausted and 
convalescent persons, and he demonstrates, if we re- 








member rightly, that so small a quantity of this sub- 
stance as can be taken up upon the point of a knife 
contains more nutritive matter than a pint of the 
strongest beer. This extract, moreover, if entirely freed 
from all the foreign organic matter with which it is com- 
bined in fresh meat, can be kept exposed to the atmo- 


sphere for a considerable length of time without any dan- | 


ger of its decomposition or deterioration ; it requires no- 
thing but dissolution in hot water to form what is usually 
known as beef-tea in the household and kitchen, and 
one teaspoonful of that essence will produce half a pint 
of beef tea of greater strength and concentration than 
most people would find palatable. Baron Liebig also 
pointed out that the fact of meat being practically 
valueless in some countries which are too distant from 
the more densely populated localities to permit the 
direct transport of meat, in whatever form, to those 
latter places, it would be a very suitable and lucrative 
business to start factories for the extraction of fresh 
meat at those distant places, and to transport only the 
concentrated essence, which, in a very small bulk and 
weight, contains everything that is vaiuable in the 
meat, to the countries where it is most in demand, 
This suggestion was some years ago taken up by M. 
Giebert, an enterprising gentleman born in Germany, 
who went to South America and established works 
for the extraction of meat on Licbig’s principle in a 
locality which was eminently suited for that purpose on 
account of its almost unlimited supply of fresh meat. 
At a laterdate, after having suecessiully commenced this 
extraction, and proved it to be a commercial as well 
as a practical reality, M. Giebert returned to Europe 
and started a limited -liability company under the 
title, “ Liebig’s Meat Extract Company (Limited),” 
with its principal offices in London ; its chemical con- 
trolling laboratory in Germany, under Baron Liebig’s 
personal supervision ; and with an enormous extent 
of landed property and very large works in the Ar- 
gentine Republic, at two places, called Tray Bentos 
and Gualeguaycha, ‘The extraction of the meat is 
carried out ona scale which will enable the company 
to turn out oie million pounds of meat-extract 
annually. The machinery and plant has been de- 
signed Sy M. Giehert in all its principal details and 
elements, and it has been executed by the well-known 
engineering firm of Messrs. P. and W. Maclellan, in 
Glasgow, who have in their turn given out a part of 
the work to Messrs. Blair and Gray, of the Clydesdale 
Ironworks, a comparatively young and rapidly rising 
Glasgow firm. ‘The whole machinery is stated to 
have a value ‘of about 45,000/., and it was sent 
out fo South America a short time back, The 
machinery was erected and put in operation on the 
spot by Mr. Hall, of the firm of P. and W. 
Maclellan, who has just returned from South America 
to Glasgow with the most favourable report about th 
whole concern. ‘The meat-extract produced by this 
company bears Baron Liebig’s own guarantee, since 
sample lots of every week’s produce are regularly sent 
to the baron’s laboratory, and are all andlysed by a 
chemist specially engaged for this purpose. This is 
a very voladile point in consideration, since confi- 
dence in the purity and good quality of an article of 
the kind is one of the first conditions for its sale 
and utility. The next important question is the price. 
This is less satisfactory at this present moment. 
The extract is sold in England in jars coutaining 1 lb., 
at a price of 12s. or 13s. In abstract consideration 
of the fact that 1lb, of that essence represents per- 
haps a quarter of a hundredweight of the best meat, 
this is not a very high figure; yet the practical fact 
that the extract is sold principally by apothecaries, 
instead of being an article of every day’s commerce 
and use in the grocers’ shop, shows the verdict of the 
public on the point of price. We understand that 
there is no necessity for maintaining this high price 
of the product, and the company could make ample 
profits - selling the extract at 4s. or 5s. per pound, 
when its sale would:naturally rise to an almost incal- 
culable amount. “This eitise has induced several parties to 
start rival establishments, and it is more than probable 
that competition will very soow bring down the price 
of this extremely uscful and ‘Valuable articles, which 
modern science has brouglit- within the reach of the 
inhabitants of densely populated countries, who are 
in this manner enabled to feed themselves upon the 
luxuriant fauna of uninhabited prairies thousand of 
miles away. This is a great triamph'of science of 
engineering and commercial enterprise, oné whose full 
bearing and future importance we are asyet unable 
fully to realise or estimate, but for whieh many future 
generations will thankfully remember the’ name of Mr. 
Giebert, and that great name amongst the greatest, 
the celebrated name of Baron Liebig, the father of 
organic chemistry. 
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On the opposite and present pages we represent the 
general appearance and some of the principal details of 
a factory for distilling oil from coal or bituminous shale, 
such as now in general use in thiscountry. The two principal 
elements of this plant are the retorts and the stills. The 
retorts are of two kinds. Figs. 5 and 7 represent the vertical 
retort, as adopted by Mr. James Young, and largely in- 
troduced in different works. The vertical retort is con- 
tinuous in its action; it is charged through a hopper at the 
top, which is covered by a counterweighted cone. The 
— between the hopper and its lid is kept gas-tight 
by a small quantity of moist sand thrown upon the top 


of the cone. The bottom of the vertical retort is open, 


and stands a few inches deep in water to shut off the gas. 
The water is held in a cast-iron dish or pot standing some 
4in. or 5in. clear from the bottom of the shoe of the retort. 
This gives space for raking out the extracted shale. Figs. 





6 and 8 show the arrangement of a set of horizontal retorts. 
These are closed at all sides, are filled through a charging-door 
in froat, the same as gas retorts, and are opened after the 
evaporation of all the crude oil for being cleaned and refilled 
with fresh raw material. The vertical retorts are shown in 
groups of four, fired from one grate. This is the plan first 
adopted at the —— Works, but supplanted in more 
recent constructions by single or double groups of three 
retorts each. At the Addiewell Works, in the last improved 
arrangement, six retorts are worked by one fire. The horizontal 
retorts are shown with a special firegrate and set of flues for 
each retort, but this is not the only modification of setting 
and firing retorts of that kind now in practical use. They 
are frequently set in groups of three or five over one grate, the 


same as the retorts in gasworks, and are occasional] uped to- 
gether for the sake of —- in fuel and »» The stills are 
represented in Figs. 1, 2,3, and 4. These are herical cast- 
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iron stills, such as made in the Kinning Park Foundry ; they ar® 
set upon brickwork, the covers being secured to them with a 
gastight joint made of a pasty cement, which is capable of 
withstanding a very considerable heat. The still covers are 
fitted with the proper escape Pipes, and the cooling a tus 
or condenser is arranged in front of each still. stills 
are placed in one row, and the tank into which all the coolin; 
pipes pass is generally made without any divisions. Each 
cooling pipe, however, is entirely independent of its neigh- 
bours. e specific heat of ffin oil is ret small, and 
consequently the supply of cold water to the containing 
the cooling pipes is not very great in quantity. The view 
showing the arrangement is confined to a crude oil works, 
there being no provisions shown for the further treatment 
of the oil in refining. We expect at a future time to give 
some drawings of the most modern machinery employed in 
refining oil and in making the solid paraffin. 
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CLIFTON SUSPENSION BRIDGE. 

Ir is a rather noteworthy coincidence that during 
the same month of the current year two eminent en- 
gineers—Mr. W. H. Barlow and Mr. J. A. Roebling 
—hailing from opposite sides. of the Atlantic, pre- 
sented to their professional brethren details of the de- 
sign and erection, by them, of the longest span bridge 
in the old and new world respectively. Both bridges 
are on the suspension system, but beyond that 
similarity nothing is in common; the application of 
the principle and the details of design are entirely 
different. 

Mr. Roebling’s magnificent bridge across the Ohio 
has been fully illustrated. and described in our 
columns; and in a letter signed, “An English En- 
gineer,” the design has been freely criticised, and 
some inconsistencies in the construction, considered 
with reference to the avowed aim of the engineer, 
have been pointed out. In giving a brief description 
of the bridge across the Avon; commenced thirty 
years ago by Mr. Brunel, and completed last year by 
Messrs. Hawkshaw and Barlow, we consider it will be 
instructive to call attention to the different methods 
pursued by the English and American engineers in 
working out similar problems. 

In the English bridge the clear span is 702 ft. 3 in. ; 
the deflection of the chains 70 ft., or about »,th of the 
span; the distance apart of the chains, centre to 
centre, 20 ft.; the width of bridge between parapets, 
31 ft.; and the height above the river, 248 ft. In the 
American bridge the span is 1000 ft.; deflection of 
wire cables, 89 ft., or ;}.5 of the span; distance apart 
of cables, 20 ft. at centre of span, 50 ft. at: summit of 
piers, and 36 ft. (the width of road) at the anchor- 
ages. ‘The height above the water varies from 102 ft. 
to 104 ft., according to the temperature. 

From the above general proportions it will be seen 
that less proportional disturbance from unequal load- 
ing will occur in the 1000 ft. span bridge than in the 
smaller one. In similar spans, under like conditions 
of load, the vertical disturbance of the platforms 
during the passage of a rolling load would be inversely 
as the ratio of span to depth—in the present instance as 
10: 11.3. The horizontal stability of the larger 
bridge is, of course, immensely superior to the other, 
on account of the cables being 50 ft. apart at the top 
of the piers, whilst they are only 20 ft. apart at the 
centre of the span. A little consideration will make 
it evident that, with such an arrangement, lateral 
movement is resisted by the weight of the structure, 
sivee no horizontal displacement could take place 
without elevating one parapet of the platform to a 
greater extent than the opposite one would be de- 
pressed, and the difference multiplied by half the 
weight of the bridge would be the work done in resisting 
lateral movement. On the other hand, this advantage 
is obtained at the sacrifice of equilibrium in another 
direction, and we are surprised no attention was 
called to that point, either in Mr. Roebling’s very 
detailed report or in the discussion at the Institution. 
As the suspenders from the cables to the platform are 
inclined outwards at a slope of. 1 in 6, to establish 
equilibrium the weights on opposite rods must be 
similar; in other words, the load must. be practically 
uniformly distributed over the width of the platform. 
The effect of this condition in the Ohio bridge is that 
if the people crossing were to collect on one side of 
the platform—a very likely contingency—the lateral 
deflection would amount to upwards of 1 ft., even with 
the very light moving loaa of 301b. per square foot. 
If the live load were heavier in proportion to the gross 
load, this condition would be a very important one: 
thus, in the Clifton bridge the live load is sy of the 
gross load, whilst in the Ohio bridge it is 2, ; this dif- 
ference alone would bea suflicient reason why it might 
be advisable to adopt inclined suspenders in the one 
case and vertical ones in the other. The small ratio 
of live to gross. load in the American ‘bridge is,.of 
course, another element of stability. Thus, excluding 
all extraneous. stiffening agents, the proportional 
inherent stiffness of the two structures would be as 
2.6 x 10 = 26 for the Clifton’ bridge, and 4.6 x 11.3 
= 52 for the Ohio bridge, that is, the larger span pos- 
sesses precisely double that obtained in the other. 

The American engineer, however, was not satisfied 
with this amount of stability, but proceeded to stiffen 
his bridge in two ways. First of all no less than 76 
diagonal cables were carried from the summits of the 
piers to different points on the stiffening girder, and 
this girder was made 10 ft. deep, or 3, of the span, 
whilst in the Bnglish bridge the atiicning girder is 
only 3 ft. deep, or 45 of the span, and the diagonals 
are altogether omitted. There can be no question that 





this American bridge is immensely s/iffer than ours, 
and we will now compare them as to strength. 

Taking first the Clifton bridge, the sectional area 
of the chains at the centre is 440 square inches, at the 
piers 481 square inches. The weight of chains be- 
tween points of support is 554 tons, and the resulting 
strain at the centre 680 tons. The weight of suspen- 
sion-rods, longitudinal and cross girders, bracing, and 
roadway is 440 tons, and the resulting strain 597 tons. 
The moving load at 701b. per super foot amounts to 
600 tons, and produces a strain of 817 tons. The 
total strain at the centre, therefore, amounts to 
2094. tons, and the strain per square inch on the links 
under that strain is 4.76 tons. It may be observed 
that all the links were tested up to 10 tons per square 
inch. The suspeusion-rods are placed 8 ft. apart ; the 
weight on them is 13 tons, and the strain 4} tons per 
square inch. The platform is stiffened by a pair of 
plate girders 3 ft. deep, with flanges 11 square inches 
area, and by a pair of parapet lattice girders 4 ft. 9 in, 
deep, with flanges 4} square inches sectional area, 
Lateral stiffness is afforded by a system of horizontal 
bracing, with bars 4 in. x $ in. 

In the American bridge tbe section of chains at the 
anchorage is 380 square inches, and the ultimate re- 
sistance, at 25 tons per square inch, is 9500 tons. 
The strength of the wire cables (12}in. diameter) 
attached to these anchorage chains Is 8424 tons. 
The united strength of the diagonal cables (24 in. dia- 
meter) is 6840 tons, so the total resistance offered by 
the ironwork is 15,264 tons. With a live load of 
30 lb. per square foot, the distributed load will be 
360 tons live and 1300 tons dead; fotal, 1660 tons. 
This load will produce a strain of 2598 tons; and as 
we have seen the ultimate strength is 15,264 tons, the 
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factor of safety will be 2598 The 
suspension cables, which are connected with the 
diagonals at each intersection, are spaced at 5 ft. 
intervals; the circumference of the wire rope used in 
that portion is 5 in., and the strength 45 tons. The 
anchorage chains are gradually reduced in section as 
they curve over the mass of masonry forming the 
anchorage, and they are secured to a pair of immense 
anchorage plates, measuring 17 ft. by 14 ft. The cross 
girders are strengthened at the centre by a couple of 
distributing girders, one 9 in. and the other 12 in. 
deep. ‘The main stiffening girders are 10 ft., and the 
parapet girders 4 ft. deep. 

In each instance the erection of the bridge was 
effected by means of a small temporary staging sus- 
pended by wire ropes. In the Clifton bridge eight 
wire ropes, of the strength of 35 tons each, were used ; 
six of these were placed below the platform, and two 
at a height of 3 ft. 6 in. above that level, in order to 
serve as handrails. An additional rope was suspended 
at a still higher level to carry two light travelling 
frames fitted with wheels and other arrangements to 
enable the links to be handed to; the men engaged in 
erecting the chains. The erection of the chains was 
commenced simultaneously at each anchorage with the 
full number of links; between the summits of the 
piers the number was diminished to one and two links 
alternately. When one series of links was completed, 
the wedges were slacked out and the chains supported 
themselves. The work of adding additional links to 
each side of the chain was a simple process, as many 
as one hundred links, 24 ft. long each, being sometimes 
fixed in one day. When the chains were completed, 
the suspenders and cross girders were added, by means 
of a movable crane fixed upon a long base-frame 
weighing 5 tons, and travelling upon a temporary rail- 
way. Commencing at the abutment, one cross girder, 
with the corresponding portions of longitudinal girders, 
were fixed by it, the poking was then laid, the tem- 
porary railway carried on, and the process of fixing 
the next portion of the work proceeded with. 

The wire cables for ‘the Ohio bridge were made in 
situ. The wires were collected temporarily in seven 
separate strands for each cable ; but when the wrap- 
ping was proceeded with, the strands immediately in 
advance of the wrapping-machine were released; so 
that when complete the cable was almost a solid shaft 
124 in. diameter. This process occupied about eight 
months, 

It will have been observed that no startling novelty 
is introduced in either of the bridges ; each of them is 
the result of a tentative process. American suspen- 
sion bridges appear to have been developed in much 
the same manner as ships’ rigging. Ropes have been 
put in wherever they were /e/¢ to be advantageous, 
and no great heed has been paid to the inequalities 
of unit strain on the ropes, which theoretic investiga- 
tion indicates. Indeed, as regards the wltimate 


= 6.1, about. 





strength of structure, that refinement may be safely 
neglected, since iron wire of the quality used in sus- 
pension cables stretches so much before fracture that 
the several portions of the structure adjust themselves 
so as to take up a fair share of the work. The confi- 
dence which may be placed in a well-constructed 
wire-rope bridge is perhaps greater than that claimed 
by any other system of construction. Any undue 
strain on the cables of the Ohio bridge would be 
evidenced by a deflection of at least 10 ft., long before 
there was any absolute danger of failure. 

One consequence of the introduction of diagonal 
stays is diminished pull on the anchorages, the hori- 
zontal pull of the diagonals on either side of the pier 
neutralising that proportion of the gross thrust. In 
the Ohio bridge about 45 per cent. of the gross 
amount is thus disposed of before it reaches the an- 
chorages, 

There has been a strong tendency in this country 
lately to substitute subways for viaducts and bridges ; 
but we hope some opportunity will occur before long 
for the English engineers to show what they can do in 
wire-rope suspension bridges. 





ROWAN’S MARINE ENGINES. 


Axsout ten years ago Mr. J. M. Rowan, of Glasgow, 
in conjunction with Mr. T. R. Horton, took out a 
patent for the construction of high-pressure marine 
engines, working expansively, and of boilers for work- 
ing such engines at pressures amounting to 120 Ib. 
per square inch, or more. This system was a combi- 
nation of all those elements which at that time were 
either novelties or things considered impracticable in 
marine engineering, but which have since then simply 
and gradually made their way into modern practice, 
and form the principal differences between this latter 
and the marine engineering of the past. The first of 
these elements is the use of high-pressure steam. 
We need not now repeat our own arguments about 
the economy and other advantages which must in- 
evitably follow the introduction of higher pressures on 
board of steamers, and. we only point to the general 
tendency of marine engineers to increase their boiler 
pressures. Messrs. Randolph and Elder have been 
working steam at 501b. pressure for years past with 
the most eminent success; other marine engineers 
have been. following in their wake, and some are now 
trying to go beyond this pressure. ‘The great improve- 
ment in: marine boilers, with which our neighbours 
across the Channel have made such unreasonable 
noise, is the ‘* inexplosible” high-pressure boiler of M. 
Belville—not a formidable rival to the construction 
of water-tube boiler which we illustrated in our 
last number, and which has been constructed by Mr. 
J. M. Rowan for many years, This boiler is practi- 
cally inexplosible, and, from every point of view, a 
less dangerous generator of steam at pressures of 
several hundred pounds per square inch than a com- 
mon marine boiler is with the most moderate pressures 
of steam adopted from considerations of safety, 
alihough no engineer has ever been able to show why 
a boiler, constructed to stand a pressure of 15 Ib. per 
square inch, should be safer at that pressure than 
another, which is calculated and made for 30 lb. of 
steam pressure, and worked at that point. The double 
cylinder for jvorking high degrees of expansion is 
another characteristic point in Mr. Rowan’s engines. 
It may be said that this element has, not been 
since then successfully introduced in practice, as 
the recent tendency seems to be to return to 
the single cylinders. But upon this point opinions 
are far from being unanimous; moreover, there 
can be no use for a high-pressure cylinder, unless 
we have steam of really high pressure to work 
it. The pressures now carried by marine boilers, and 
those employed in the double-cylinder engines we 
refer to as instances of so-called failures, are utterly 
insufficient to justify the employment of double 
cylinders in that sense in which it has been intended 
by the advocates of high degrees of expansion, and 
in which it has been carried out by Mr. Rowan in a 
few instances, to which we intend to refer in detail 
hereafter. We next come to the condenser; and 
we find the surface-condenser, such as has gra- 
dually pushed its way into the most modern prac- 
tice, applied by Mr. Rowan at a date when Hall’s 
early experiments and failures were the only prece- 
dents for marine engineers to go by. Mr. Rowan’s 
surface-condenser has an important peculiarity in the 

itator, which keeps the water in constant motion 
ali round the tubes, an expedient which has been 
proved by experience to increase the effect of a given 
area of tubes toa very considerable extent. 
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From what we know of the practical behaviour 
of each of these single elements, viz., the high-pres- 
sure steam, the surface-condenser, and the water-tube 
boiler, inthe practice of marine engineering, we should 
have formed the greatest expectations of Mr. Rowan’s 
system, which is in fact a combination of them all. 
The principles are carried in several respects much 
further than in present practice, and therefore all the 
more likely to afford advantages. Still it is recorded 
in the memory of the profession that Mr. Rowan’s 
engines after a short and apparently most brilliant 
success have practically failed, and have, for all that is 
known, been abandoned by the inventor himself. But 
“all that is known” in this respect is very far from a 
complete record of the case. Engineers and inventors 
are not over anxious to record all the details and parti- 
culars of their failures in public,and soit follows that the 
“saving clauses” or the points of hope, however justi- 
fied, remain untouched and unheeded. Mr. Rowan’s 
engines have been fitted toa considerable number of 
vessels, of which some have failed on their first voyage, 
and others after a very short time of service: these 
have been heardof,and hencethe record of failure which, 
as far as it goes, is indisputable. But since not all of 
these marine engines have been heard of as failures, 
the question suggests itself, what may have become of 
those vessels and engines which have vof been heard 
of now for upwards of seven years? Amongst these 
vessels are some four or five which were built for 
the East Indian River Steamer Company, and engined 
by Messrs. Robert Stephenson and Co.,in 1860. We 
have before us a letter from Mr. Douglas Hebson, of 
Liverpool, the consulting engineer of this company, 
recently written in answer to an inquiry made on our 
behalf upon the behaviour of these vessels and engines. 
From this we extract the following sentences: “The 
“ last accounts I had of the River Steamer Company’s 
** boats, engines, and boilers up to the time of the great 
* hurricane were most satisfactory. Some time prior 
“the engineer at Calcutta reported that the boilers 
“ were in excellent order, and likely to continue so. 
sae ee I think the result the most satisfactory 
“of anything that has been done yet.” ‘This testi- 
monial from so reliable a source would in itself suffice 
to counterbalance a great weight of damaging evidence 
which has come to our knowledge. But this is not 
all. There is a dispatch-boat in the service of the 
French Government, built by Messrs. Scott and Co., 
of Greenock, in or about the year 1861. This vessel 
is 134 ft. long, 22 ft. 4in. broad, 12 ft. 3in. deep, 
120 tons measurement, and its engines and boilers are 
on Mr. Rowan’s plan, working steam at 120 lb. pres- 
sure. The name of the boat is “ Actif,”’ and active it has 
been, and remained in six years’ service with the most 
perfect success. About eighteen months ago, after 
four years’ uninterrupted work, the boilers were taken 
out for the purpose of inspection and repair ; but. they 
have been found in such excellent condition, that they 
have been put on board again without any alterations 
worth recording. We are astonished, upon seeing 
this mass of favourable evidence, obtained from actual 
experience and practical working; that Mr. Rowan 
has for such considerable length of time withheld 
all information respecting his engines to the general 
public; but in the history of this invention, in the 
light in which it now shows itself, we see only a repe- 
tition of what has happened to many another inventor 
before this, and will in all probability repeat itself 
again in all future times. The system was brought 
before the public before it was in a practically 
perfect state. The first experiments and their ap- 
parently excellent results had vaised high expectations, 
which for their practical realisation required that 
earnest and careful attention to details, which the 
hurry and excitement of the early attempts to work 
on a practical scale did not afford. The causes of 
failures were such as would be considered out of all 
question at the present day. ‘The boilers leaked—not 
at any special joint, but at every joint—and one of the 
earliest. constructions of the kind, the boiler of the 
ship Maranham, actually became red hot at the first 
trip in consequence of the water having run out from 
this cause. The boilers primed, but so did other 
boilers working in connexion with surface-condensers, 
and recent practice has overcome this difficulty. The 
flues were choked with soot ; but the admission of air 
over the grate, which had been previously omitted, 
overcame this difficulty. The boilers corroded to such 
an extent that some of those working in the Medi- 
terannean had to be removed after a very short dura- 
tion. The corrosion of boilers in connexion with sur- 
face-condensers is, however, no peculiarity of Mr. 
Rowan’s mode of working; it has been found to take 
place in all kinds of boilers, and we know now that if 
can be easily remedied by mixing the water contcuis 





of the boiler with a certain proportion of sea-water. 
It appears, therefore, that Mr. Rowe system had 
been made before its time, but that gradually, by ex- 
cessive improvements, modern practice has grown into 
a proper state to receive it. ‘That we have great bene- 
fits to expect from its successful introduction there 
be no doubt. Professor Rankine’s indicator diagrams 
taken on board the steamer Thetis for the purpose of 
calculating the consumption of coal per indivated 
horse power have given the figure of 1.018 lb. of coal 
per indicated horse power per hour as the consumption 
in actual fair work at full speed of the vessel. This is 
a result not arrived at by present marine engine 
practice, and one worth aiming at if attainable in 
reality. For such a reality we can at this moment 
produce no stronger evidence than the fact that there 
are steamers now running with 120 1b. of steam in 
their boilers, while marine engineers are discussing 
the question whether an increase of pressure from 
50 lb. to 55 or 6Olb. will or will not exceed the 
limits of safety in their boiler-constructions. 


LONG-PRICED IRON RAILS. 

Tur extremely variable and often treacherous quality 
of iron rails, as disclosed by tests like Mr. Ashcroft’s, 
by frequent failures in use, and by occasional accidents 
resulting from their breaking, has led to the advice, 
frequently given to railway engineers, to pay a higher 
price, and thus secure a better quality of iron. Price 
and quality seem to be almost accepted in certain 
minds as equivalent and convertible terms, and we 
read, only the other day, the recommendation of a 
certain authority of the “Nicholas” order to pay 
132. per ton for iron rails, so that they might be good. 
We fear that it would be much like paying 134. per 
ton for cast-iron rails, and that the quality of the 
metal would not improve, no matter what the price. 

In our last number, we gave the conclusion of Mr. 
Ashcroft’s important series of tests of iron and steel 
rails, and many of our readers will have noticed one 
sample, from the Aberdare Company, for which only 
two years ago 7/. 18s. a ton was paid. This was a 
long price, yet two of these rails were broken suc- 
cessively, undera very moderate test, and were found 
to be “coarse and unsatisfactory.” Captain Tyler 
and Mr. Eborall, in their report upon the Grand 
Trunk Railway, show how the Ebbw Vale Com- 
pany’s rails wore out in less than five years, and 
that a further instalment by that company, termed 
“ steel-headed” rails, and costing 2/. per ton extra, 
would not probably last more than six or seven years. 
The Lancashire and Yorkshire Railway Company have 
experimented with the best qualities of iron they 
could obtain, but with little success. They have tried 
Beale’s ‘boiler plate” rails, Beale’s rails steeled by 
Dodd’s process, the London and North-Western 
“Crewe” iron rail, Lowmoor rails, the Merse 
Company’s rails, Thorneycroft’s “best iron,” an 
Thorneycroft’s “charcoal top.” All these rails wore 
out in from 3} to 7} years (ending November, 1865), 
and most them were destroyed by from six to twenty 
million tons of traffic. Twenty million tons, spread 
over 7} years, is equal to about twenty-six trains 
daily of 300 tons each, gross weight, or to twice 
that number of trains of half the weight. Some of 
these rails were better than others ; but the best were 
but moderately good, and were far inferior to steel. 








DUCOMMUN’S DRILLING-MACHINE. 

In October last we illustrated a very fine lathe made by 
Messrs. Ducommun and Co., of Mulhouse, and we then pro- 
mised our readers that we should illustrate one or two more of 
the most interesting tools exhibited by them this year in Paris, 
believing, as we do, that Ducommun and Co. are one of those 
continental firms who will in future carry on a severe com- 
petition with English tool-makers. We also know that 
Mr. Steinlen, the technical manager of the firm, prides 
himself upon having quite attained the English standard 
in the matter of design, and that he is thoroughly bent upon 
attaining the Whitworth standard in the matter of workman- 
ship. 

be conformity with our promise, we now illustrate, on the 
next page, one of Messrs. Ducommun and Co.’s large 
vertical drilling and boring machines, capable of boring 
out holes of from 9 to 10m. in diameter, and which, in 
some of its features, is quite different from anything that 
ever has been made in this country in the shape of vertical 
drills. 

The macliine consists principally of a cast-iron hollow 
frame, which is carried bus and partly bedded into the 
masonry of the foundation through a depth of about 3 ft, 
6in,, and provided with requisite arms, brackets, and bosses 
east solid with it for carrying the spindle, the driving and the 
feed gear ; and, secondly, of a table fitted to the front face of 
the frame, which is provided with Ys, up and down whieh 
the table may slide through a height of about 3 ft. Gin. This 
table is fitted with a longitudinal slide having a traverse of 
about 2{t, 3in. to or from the face of the main frame; the 
longitudinal slide again is fitted with a cross slide having a 





traverse of about 3 ft., and this carries a turntable worked by 
a worm, as is the case in slotting- ines. 

The driving gear consists of four-speeded cone and = 
gearing, arranged as in an ordinary back-geared lathe. 
method here adopted for throwing the back shaft in and out 
of gear is by turning it round a quarter of a revolution in 
eccentric bearings, an arrangement which, however, we should 
avoid as much as possible, on t of the tendency which 
there must always be for the wheels to be thrown in or out of 
gear of their own accord. 

Motion is communicated by the cone-shaft to the boring- 
spindle through a pair of bevel-wheels, the ratio of whose 
diameters is as one to two, thus making the speed of the 
boring spindle one-half that of the cone-shaft. A glance at 
the engraving will give the reader ar idea that the cone is 
very small for a boring-machine of these: dimensions; but 
this apparent deficiency is entirely made up by the purchase 
obtained with these bevel wheels. 

The boring-spindle consists of an outer cast-iron cylinder, 
carried at its upper and lower extremities in conical bearings 
fitted into the projecting arms of the frame ; these bearings 
are made adjustable by means of nuts and lock-nuts, in order 
to admit of taking up the play which is occasioned by wear 
through friction. ‘This outer cylinder is fitted with a wrought- 
iron spindle, which may slide up and down in the former, 
and at the same time is made to revolve round with it by 
means of a feather fitting into a slot or groove provided in 
the wrought-iron spindle throughout its length. 

The feed is communicated to the boring-spindle, either by 
hand or by self-acting process, by means of a pinion gearing 
into a rack which presses upon a steel pivot fitted into the 
top of the wrought-iron spindle, aud held secure in it by 
means of 2 screwed bush. This ise may be oiled from the 
top of the rack through a central hole with which it is pro- 
vided. he rack is made half cylindrical, and a little less. in 
diameter than the boring-spindle, and may, consequently, be 
made to slide down in the outer cast-iron cylinder above de- 
scribed. Motion is communicated to the feed-pinion through 
a vertical shaft, which carries at its upper end a worm, 
gearing into a worm-wheel fixed upon the axis of the pinion ; 
at its lower end this shaft, which is carried in es cast on 
to the frame, is fitted with a hand-wheel which is keyed to 
the shaft, and with a worm-wheel which runs loose upon it, but 
which may be fixed to the hand-wheel by the friction of a 
V-headed bolt fitting into a corresponding groove in the 
worm-wheel and passing through a boss cast on to the hand- 
wheel: when the nut of this Sot is drawn up tight, the 
worm-wheel and hand-wheel, and consequently the vertical 
shaft, must revolve simultaneously ; when, on the contrary, the 
nut is slackened, the hand-wheel and the shaft may revolve 
while the worm-wheel remains stationary. The self-acting 
feed-motion is communicated through this worm-wheel by 
means of a worm keyed upon a horizontal shaft, which 1s 
driven from the cone-shaft by a strap running upon a pair of 
small cones. 

The vertical traverse of the boring-spindle is about 
1 ft. 8 in., and its horizontal distance from the face of the 
frame is about 2 ft. 9 in. 

The weight of the boring-spindle and rack is balanced by 
a counterweight suspen to a rod descending into the 
hollow frame, the connexion between this rod and the rack 
being made by means of a lever having its fulerum upon a 
bracket bolted to the top of the frame. 

A boring-bar may be through a guide or boss in the 
table for boring out holes of a large diameter, or situate at 
too great a distance from the lower bearing of the spindle to 
admit of accurate and smooth boring. 

The table is moved up or down by means of a screw pass- 
ing through a nut fitted into the foundation plate of the 
machine, and set in motion through a pair of bevel wheels 
by a short cross shaft, which itself is driven through another 
pair of bevel wheels by a short longitudinal shaft moved by 
a hand-wheel. The top of the screw is steeled, and the 
pressure upon it is taken up by a steel pivot fitted into the 
table, and provided with an oil-hole running right through 
the centre of it, so that itmay be oiled from the top face of 
the table. 

The longitudinal and cross slides are respectively set in 
motion by means of screws in the usual manner. e turn- 
table is kept in position by means of fonr adjustable brackets 
or guides, dipping a conical face turned on the upper edge of 
the worm-wheel of the table. 

All the bearings in this machine are bushed either with 
brass or with close-grained cast iron or case-hardened 
wrought iron. Great stress is laid by Mr. Steinlen upon the 
superiority of this construction as compared with the prac- 
tice which is gradually gaining ground in England of dis- 
pensing with bushes altogether for the sake of cheapness—a 
practice which is but another proof of the downward tendency 
of modern engineering in some of its phases. 

The peculiarity of this machine, it will be observed, rests 
in its being provided with longitudinal slide, cross-slide, and 
turntable, a profusion of sliding-tables which is not to be 
found in any English drillin -machine, and which certainly 
seems useless at first sight. 1c machine, however, has been 
specially ordered in this shape by “ Le Creusot,” for the pur- 
pose of hollowing out the shank ends of wrought-iron ec- 
centric straps by means of rose bits. In this country this 
is generally done upon a lathe specially ed for back- 
ward and forward motion, and we are inclined to think that 
this is the cheapest and most expeditious mode of doing this 
work ; but when it is remembered that in France the wages 
of a machine-man are in some cases only one-third that of a 
good turner, it is quite possible that in that country it may be 
done cheaper upon the drilling-machine. 











A “Grapina” Macutrr.—A new so called “grading” 
machine is at work on the Fox Railway, Illinois. It consists 
of a plough with an apron and gearing for carrying the earth 
up and depositing it in the centre of the road bed. It is 
worked by four horses.and two men, and will do the work of 
thirty men in preparing the inclines. 
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VERTICAL DRILLING AND BORING MACHINE. 
CONSTRUCTED BY MESSRS. DUCOMMUN AND CO., ENGINEERS, MULHOUSE. 
(For Description, see preceding Page-) 
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SEWER CROSSING AT SLOANE-SQUARE; METROPOLITAN DISTRICT RAILWAY. 
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THE RANELAGH SEWER CROSSING. 

Tue construction of the Sloane-square Station of the 
Metropolitan District Railway involved, amongst its other 

works, the destruction of a ae of the Ranelagh sewer, and 
its restoration in the manner illustrated on the previous page. 
The centre line of the sewer crosses that of the railway at an 
angle of 48 degrees, nearly at a point where the clear distance 
between the station walls is 50 ft. on the square. The length 
of sewer which has to be supported upon girders and carried 
over the rails is therefore a little over 66 ft. 

The cast-iron tube which has replaced the old brickwork is 
supported on two wrought-iron main girders, and on two 
smaller girders of cast iron, which span the staircase con- 
structed at the back of one of the retaining walls of the 
station. It will be seen that the tube is made up transversely 
of six segments, which vary in thickness from $ of an inch at 
the crown to 1} in. at the invert. The segments are 6 ft. 11 in. 
long, except at the end where the difference of the skew is 
made up, as will be seen in Fig. 4; and they are stiffened on 
the lower side by intermediate longitudinal webs, in addition 
to the flanges by which they are bolted together. These are, 
however, omitted in the upper half, where the plates have but 
little work to do, Longitudinally the joints are made by 
flanges 1} in. in thickness, and § in. bolts, pitched 4 in. apart, 
are used throughout, the joints being made good with canvas 
and red lead. Figs. 1 and 2 show the general construction of 
the tube, with the arrangement of the transverse and longi- 
tudinal flanges, feathers, &e. It was considered necessary to 
provide for any occasional variation in the length of the 
sewer crossing, and one joint is arranged as shown in Fig. 9, 
by which e ion and contraction are provided for. It 
will be seen, by reference to the section, that the end of one 
length of the tube is countersunk to the depth of } an inch 
for about 3 in., and that the adjacent length has a correspond- 
ing recess. A wrought-iron ring, } in. thick, is fitted to the 
countersink, being bolted to one length of the tube, and left 
free to slide in the other. Externally, one connecting flange 
is increased from a depth of 5 in. to 9 in., the other being left 
the ordinary length. A wrought-iron disc, }in. thick, makes 
the joint good, it being bolted to both flanges, and packed 
with two rings of india-rubber. The position of the expan- 
sion joint is shown on the side elevation (Fig. 1), and the 
sectional plan (Fig. 4). Behind the retaining walls the iron 
tube is built into the brickwork of the sewer, which was re- 
constructed for a short distance on each side. 

The mainsw ing girders are of wrought iron, 73 ft. 8 in. 
long, 6 ft. 6in. deep, with a width of top and bottom flange 
of 1 ft. 10in. and 2 ft. respectively, the former being stiffened 
with an angle iron rivetted along the outer edge. They are 
of the ordinary type, excepting that while the stiffeners on 
the outer side are of the same width as the top flange of the 
girder, and are strengthened at the edge with light tee iron, 
on the inner side they conform to the contour of the sewer 
tube, and are bolted to it at every transverse flange junction. 
This arrangement determines the distance between the 
stiffeners to be 5 ft. llin. Fig. 2 shows clearly the junction 
between the sewer tube and girder, and it will be seen there 
that the tee iron by whieh the stiffening plate is rivetted to 
the web of. the girder is extended not only around the tube, 
embracing it above and below, and fastened to it by the same 
bolts which secure the flanges together, but also forms a part 
of the corresponding stiffener in the girder on the other side 
of the sewer tube. By this means the whole structure is 
securely bound together. Fig. 10 shows an enlarged detail 
of part of this connexion. Each main girder has a bearing 
of 3 ft. 8 in. on cast-iron bed-plates, shown in plan and section, 
Figs. 7,8, the former of which includes also a plan of the 
light cast-iron girder which steadies the tube where it crosses 
over the staircase. The distance on the skew is 8 ft. 2in., 
and the girder is connected with the sewer only by a light 
iron strip, 3in. by gin., Figs. 1, 2, 4. 

The wrought-iron principals which carry the roof of the 
Sloane-square Station spring from a level above the crown of 
the tube, and a cast-iron girder, Fig. 5, spans the space on 
each side cut into the station walls for the passage of the 
.. Sewer crossing. Fig. 6 shows the section of these girders, and 
~ method employed for attaching the roof principals to 

em. 

This work was commenced about twelve months ago, when 
the length of sewer since reconstructed was cut away, and 
the sewage was carried in a wooden trough, supported at 
various points throughout its length upon trestles which 
rested on the rail level beneath. The iron tube was con- 
structed around this trough, the girders being put in first on 
each side, and the invert plates built in place below it. As 
these were secured to the girder, the trestles were removed 
one by one, until the temporary t h rested entirely on the 
girder blocked up upon the invert plates ofthe sewer. The 
tube was then completed, and the trough enclosed before it 
was taken to pieces, and the sewage was ultimately turned 
into its permanent channel two months ago. 


STEEL AND IRON RAILS. 
To rue Epiror or ENGryeerine. 

Srr,—Steel rail makers on the one hand, and iron rail 
manufacturers on the other, are eachiantious to carry the day 
in favour of their own material. Both parties may, and no 
doubt do, to a certain extent, permit interested feelings to in- 
fluence their judgment. Hence the exultation of the writer 
in The Engineer, of 13th inst., in ence of a splinter 
having se from a steel rail at ing-cross. Your 
corres t, “ Ironmaster,” gave a similar instance, and then 
there was the Chalk Farm rail, only broken by a collision. 
These three steel rails form at ype as it were, the work- 

eapital of the Anti-Steel Rail League. 

e steel rail broken by collision, and two splintered from 
causes I will explain, led neither to death, injury, nor heavy 
claims for damages. Not so with iron rails, so tried and so 
a Many of these have failed with deadly eonsequences 
to life, and leading to heavy claims against railway companies 
for compensation, 











No doubt the Anti-Steel Rail e have brought forward 
all the steel failures they could find. At present the sum- 
total of ascertai e consists of one steel rail broken 
by a collision, and two other steel rails each splintered at the 
one end through the bolt holes for 20in. im length, the 
— in each case retainingits position between the fish- 
plates, and causing no damage to either train or passenger. 
One of these splintered rails, viz. the Charing-cross 
rail was, immediftely after its breakage, tested, and it 
stood proof well, as even the The Engineer writer 
admits. Why then did the splinter detach itself from the 
body of the rail? The reasons are very simple. The 
rail, bloom had been overheated, i.e, “burnt,” as it ‘ is 
termed, at the splintered end, and the punching of the 1} in. 
bolt holes had weakened the steel, already deteriorated by the 
overheating of that end of the rail bloom. Moreover, it ap- 
pears that the rail in question was more carbonised, and 
therefore harder than the other steel rails laid with it, and in 
consequence it would stiffer more from overheating, and be 
less tough subsequently than it would otherwise have been. 
Hard as it was, however, it was sufficiently tough for a rail, 
and would never have broken except from a violent concus- 
sion, had it not been weakened at the one end by overheat- 
ing and from the punching of large bolt holes. Now no 
manufacturer need overheat his blooms so as to burn them, 
and a burnt end can always be detected, and no maker of 
steel rails would any more burn his steel than he would set 
fire to his own house. 

Accidentally a bloom may be overheated; but it is far 
easier to avoid this than to do it, for it takes a very high heat 
to injure a rail of Bessemer steel, and such a case must be 
very rare. Now an iron rail would, if it broke at all, have 
a Hey uite through, and an accident would in all pro- 
bability have occurred, so that the Charing-cross steel rail 
affords in reality a proof in favour of steel, as compared with 
iron, even in the de, of its partial failure. 

I think it would be well to drill the bolt holes in steel rails 
in place of punching them, especially when the holes are so 
large as 1}in. diameter. Asa rule, steel should be drilled, 
not punched. Its very nature indicates this. But no doubt 
punching is cheaper than drilling; and whether punched or 
drilled, steel rails mean safety, and iron rails danger, 
especially those that are made and sold at present prices. 
Iron rails, costing 12/. or 137. per ton, have been laid down 
ere now; but were they as good as steel rails? If iron rails 
were now supplied at 12/. per ton, they would be made, at 
least their tables would be made, of iron brought out “ young % 
from the puddling-furnace, or, in other words, of puddled 
steel ; yet these would not be so [se as Bessemer steel rails, 
for the simple reason that puddled steel is not so homo- 
geneous as cast steel. Let the advocates of iron rails make a 
perambulation on foot along railway lines laid with iron rails, 
and count the number of crushed, laminated, ragged rails, and 
they will be sensible that if the argument of want of uniformity 
can be brought forward as telling against the use of steel rails, 
the utter want of uniformity palpably evident in the iron rails 
ought for ever to exclude them from the formation of any- 
thing termed “ permanent way,” unless that term is to be 
used in jest as “/ucus @ non lucendo.” 

Let the uninitiated passengers who, in good faith, commit 
their lives to the perils of the permanent way, walk along the 
railway lines and examine the faulty iron rails which abound; 
and if they are capable of reasoning as to cause and effect, 
they will afterwards feel a little nervous about the trust- 
worthiness of the iron rail. 

Indeed, I have often thought that the reason why the 
public are not allowed to walk on the permanent way is two- 
fold. First, to prevent accidents to those who walk on the 
line, and, secondly, to prevent, as far as practicable, the 
public from seeing what a multitude of damaged rails there 
are in lines laid with iron. Now where steel rails are laid 
none of this deplorable want of uniformity is to be found. 
Those who would go back from steel rails to iron rails be- 
cause good iron rails can be made, but are not made, because 
it will not pay to make them, would probably take another 
step further m the retrograde direction, and return to the 
primitive wooden rails and wooden wheels. 

I can assure your correspondent “Cancer” that the “ bite” 
of wooden wheels on wooden rails is very great, and at a speed 
of 3 miles per hour locomotion with these would be safe, and 
the stoker could walk on before to see that the timbers were 
all right, and to lead stray cows off the line. We might in 
time come to have engineers with wooden heads, even if such 
are not already in existence. The drawback, however, con- 
sists in the molecular change called dry rot, which might 
affect both wheels, rails, and brains. 

Cannot the prophets of evil in the matter of steel rails in- 
vestigate the molecular mystery? Possibly a powerful 
microscope of the double achromatic imaginative class might 
reveal the origin of the molecular deterioration of steel rails, 
and show it to be the work of minute metallic weevils, of the 
order Teredo JSerrirostris, armed with animalcular hammers, 
drills, and chisels, in place of claws and antenne, who are dili- 
gently working away for the benefit of the makers of iron rails, 
and for the express purpose of verifying the predictions of the 
writer in The Engineer. 
Cheltenham, Dee. 21, 1867. 


NOTES FROM INDIA. 

Bengal.—The debt of India in the year 1840 amounted only 
to 344 millions sterling, but by 1856 it had increased to 573 
millions; the mutiny raised it to 98 millions in 1860, and it 
may now be taken at about one hundred millions, or less than 
two years’ income, a much smaller proportion than in any other 
country. The charge for interest has increased from 1,595,7787 
in 1840 to 4,482,380/, in 1865—a Seer 
terest, therefore, about 44 per cent. calamity o 
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bservatory wanting. Timely notice of the impending storm 
was certainly sent to the shipping, but the observations made 
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during the gale itself were most imperfect. Notfonly was there 
no record whatever of the tagnatic conditions prevailing a 








the time, but the anemometer has again failed to register 
the force of the wind. In 1864 it was carried away after regis- 
tering a pressure of forty pounds, but on the 1st ultimo it is 
said to have been carried away without registering anything at 
all.—Some time since the Supreme Government represented to 
the Bengal Government the desirability of ——- ancient 
architectural remains, and of having them systematically photo- 
phed; a letter to the same purport has been sent to the 
Government, with the request that lists of the architec- 
tural structures and works of art in each district may be drawn 
up.—Lieutenant T. C. R. E., at Subathoo, has 
recently filed a specification of an invention for an improved 
method of manufacturing artificial stones of various sizes, either 
plain or ornamental, for building — 

Central Provinces.—Sir Richard Temple has been making a 
tour,in Berar. After leaving os the train went on to Akola, 
before reaching which, however, he was doomed to see something 
of the Great Indian Peninsula Railway Company's’ broken-down 
bridges, of which there are so many in Berar. Between Shea- 
gaum and Akola there are now so many either under or out ot 
repair, that all trains have to stop and then proceed at a walking 


Pe North- Western Provinces.—Allahabad is rapidly becoming a 
town of rising importance, and bids fair to eclipse its old rival, 
Agra, and become the first city in the North-Western Provinces. 
The new building for the High Court is said to be now in an ad- 
vanced state, and the engineer in expects to have it com- 
pleted by the month of oe od or February next. Itis also 
stated that the East Indian Railway Board is to be transferred 
permanently to Allahabad; and a site for the offices required 
was recently discussed at a local municipal meeting. bad 
now forms a central railway terminus between Delhi, Calcutta, 
and Jubbulpore ; while the link that will connect Jubbul with 
Bombay will be completed in no great space of time.—Mr. Wil- 
son’s light railway, at a cost of under 60007. a mile, is to be at 
once begun, in continuation of the present line from Lucknow 
to Byram Ghaut and Fyzabad, and thence to Benares; the line 
will thus connect the four t cities of Benares, Fyzabad, 
Lucknow, and Cawnpore, and ought to pay splendidly. There 
is no reason why it should not be completed in two years. 
There remains the question of the Ganges bridges to connect 
the Oude line with the East Indian Railway at Cawnpore and 
Benares; but it is probable that an experiment will be made at 
Cawnpore by the erection of a temporary wooden bridge for 
20,0002, until the question of permanent structures has been 
decided.—On the recommendation of the Director-General of 
the Post-Office, the Government of India has sanctioned the 
establishment of a bullock train at Darjeeling. The principal 
stations will be at Julpigoree, Minagoree, Saligoree, and other 
inp places along the Darjeeling road. 

unjab—The Punjab Railway Commission have submitted 
their report, in which they condemn Colonel Elphinstone in 
most of the laches laid to his charge, and they maintain that 
he has infringed in several instances the terms of the contract 
between the Punjab Railway Company and the Secretary of 
State, that the company have suffered was by the unsatisfactory 
character of the contracts he entered into, and that his selection 
of employés was not to the advantage of the company. The 
Governor-General has added a minute adopting the very un- 
favourable conclusions of the report. The new Sutlej Canal 
works have, it is stated, been now commenced. The canal will 
leave the left bank of the river near Roopur, and passing south- 
wards irrigate the arid parts of Puttiala, Ferozepore, and 


irsa. 
Madras.—The Madras papers state that at Madras there were 
no other symptoms of the late cyclone than a rather rough and 
shifting wind. The ship Blenheim, which left Madras for Cal- 
cutta on October 18th, was caught in the storm 500 miles east 
ot Madras, and she was consequently obliged to put into Coco- 
nada on November 10th in a helpless condision. Mr. Dalzell, of 
the Civil Service, has lately drawn up a report on the famine 
which devastated the Madras Presidency in 1866. In it he 
suggests that yearly loans should be raised to construct new 
irrigation works, and to keep the present ones in good working 
order; he shows that an amount of land, which now lies waste, 
will be brought under culsivation, the revenue derived from 
which will be more than sufficient to pay the interest. accruing 
on these loans, allowing the balance to be placed in a sinking fund 
for the ultimate liquidation of any obligations that may be con- 
tracted by the Government or private enterprise. The pro- 
secution of public works in the province of Mysore is very un- 
satisfactory. About 17} lacs was spent during the year 1866-67, 
of which no less than 34 lacs was for “ establishment,” about 7 
lacs only for “ communications,” 329,813 Rs. for “ civil build- 
ings,” and 288,436 Rs. for “agricultural works.” Seeing that 
the crying want of Mysore is “ communications,” it is unsatis- 
factory to find the Government content with spending a paltry 
7 lacs on them, one-half of which,has to go for repairs. 
Bombay.—The completion of the portion of the new Eastern 
Boulevard, from Bazaar Gate-street to the Elphinstone circle, has 
been sanctioned, and Government have ordered the work to be 
commenced at once. The revised plan necessitates an altera- 
tion in the boundary wall of the Great Indian Peninsula Raiiway 
terminus, and it is estimated to cost 58,216 Rs.—A steam boiler 
at the Patent Ice Factory, Bombay, burst some days ago, 
causing the death of three persons and injury to others; and on 
the 26th November someturpentine caught light at the Govern- 
ment dockyard, and some shedding became on fire. The fire 
was at once got under, but one man was killed, and several 
were dreadfully injured, through the accident, of whom four 
died at the hospital. In October last, 9,802,352 1b. of cotton 
were shipped from Bombay of the declared value of 3,223,950 Rs., 
or very nearly 8d. per 1b,—The steamship Krishna on her last 
voyage from Suez to Bombay burnt 600 tons of coul, which had 
= a from Europe by way of Port Said and the Suez 


_ Ceylon.—The railway has been in a chronic state of interra 
tion some time past, so far, at least, as the traffic on the 
incline is concerned. Now that the burst of the monsoon is 
over, more regularity and a return to the usual traffic arrange- 
ments is naturally looked for, but at ae the complaint is 
that facilities by rail are far less than by the old coach, espe- 
cially for the postal service. 
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ENGINEERING IN 1867. 

Tae record of the engineering undertakings com- 
pleted or prosecuted, or even begun or projected, 
during the year now passing away is not a long one, 
nor does it bear comparison in its importance with 
those of many previous years. Nearly all new en- 
gineering undertakings are necessarily speculative in 
their nature, and never was capital more distrustful 
of speculative enterprise than now. Accustomed to 
continual and rapid progress, the engineer finds 
scanty satisfaction in the retrospect of a year so little 
marked by novel schemes or the advancement of large 
and numerous works. 

Here, in London, several large and important works, 
begun some years ago, have made steady progress, 
and the metropolitan main drainage has been nearly 
completed, ata total cost of about 4,000,000/. The 
Thames embankment, on both the north and south 
sides of the river, has been pushed forward at a fair rate. 
The works of the Metropolitan District Railway, of 
the new Smithfield Market, of Blackfriars-bridge, and 
the Midland Railway extension to London have alsc 
gone forward, but with less activity than that to which 
we were accustomed before the great collapse of two 
years ago. All these works have been so often and 
so fully described in our pages that we need not re- 
peat particulars of them here. We may say that, in 
some form or another, nearly fifteen millions worth of 
engineering work is in progress or near completion 
in and near London. 

In the provinces, the larger railway companies are 
almost always spending consilééihle sums in newworks, 
but none now in hand are of special interest, unless it be 
the Runcorn bridge of the London and North-Western 
Company, over the Mersey—a work of three spans of 
300 ft. each, and now nearly completed. Several in- 
teresting works already projected—including the new 
line to Brighton, the tunnel under the Mersey at Li- 
verpool, the line of the London and North-Western 
Company from Chapel-en-le-Frith to Sheffield, with 
two tunnels, the one three and the other four miles in 
length—have been abandoned; and the unfortunate 
Waterloo and Whitehall line has long been at a stand- 
still. Tunis line would have afforded one of the most 
interesting —— of the pneumatic system, it 
being planned as a tunnel of iron cylinders sunk across 
the bed of the Thames. It was, we have no doubt, 
in bad hands, since the engineer has from the first been 
unable or unwilling to answer any question touching 
the dynamical results of the application of his system of 
blowing and sucking through pneumatic tubes—a 
system which, as carried out upon his plan, necessarily 
involves a great waste of power. The Holborn and 
Euston pneumatic post line, 13 miles long, remains 





unused pending the extension of the tubes across the 
Holborn valley to the General Post Office. 

Abroad, we find -but a moderate progress in en- 
gineering works. The railway over the Brenner Pass 
of the Alps has been opened; but that over the Mont 
Cenis still hangs fire, in consequence, as is widely 
believed, of the unfitness of the Fell system for its 
work. ‘The Mont Cenis tunnel meanwhile. makes fair 
progress, considerably more than half of its length 

eing already completed. 

In mechanical engineering, the year has been 
signalled by no —_ discovery of promise. We 
cannot say that any marked progress has been made in 
marine engineering, unless it is that engines of still 
larger dimensions are being made, notably those of the 
Hercules and the Menneeh, the former with. 127 in. 
eylinders and 4 ft. 6in. stroke. No attempt has been 
made to adopt higher pressures of steam at sea. 
Surface-condensation, superheating, expansive work- 
ing, counterweighting, high piston speeds, balanced 
slide-valves, the use of liquid fuel, all may be said to 
have remained in statu quo, there having been no sub- 
stantial progress to record. The water-jet propeller 
has shown no advantage over the screw, but rather, in 
the present form of its application, a considerable 
inferiority. Mr. McFarlane Gray’s steam-steering 
gear marks a minor stage of progress, and it is likely 
to come into extended use. 

In railway engineering we have had little to note 
beyond the extended substitution of steel for iron rails. 
In locomotives no notable change has gained adoption, 
although there is a growing disposition to employ the 
four-coupled engine with a four-wheeled Bissell bogie. 
Mr. Fairlie’s double-bogie engine has attracted in- 
creased attention, and Captain Tyler has er 
recommended it for adoption upon the Grand Trun 
Railway of Canada, which is equivalent, of course, to 
recommending it generally for all heavily worked lines. 
Mr. Burnett’s heavy passenger engines, to work the 
Metropolitan and St. John’s Wood engines, deserve 

erhaps a word of remark. Built to work a ? mile 
incline of 1 in 27, with a station halfway up, they 
have six-coupled wheels, 4 ft. in diameter, 20 in. cylin- 
ders, 2 ft. stroke, and weigh, in working trim, 44 tons. 
Touching railways, we may note that the general 
adoption of train signals between the passengers and 
guards is now likely to be effected at an early date 
under an Act of Parliament. 

We have dealt, in another page, with the improve- 
ments made during the year in the manufacture of 
iron and steel. 

In telegraph engineering we have to record the lay- 
ing of a cable between Florida and Cuba, thus complet- 
ing a telegraphic line from London to Havanna. 

{In agricultural engineering, which promises perhaps 
the finest future of any branch of our art, improved 
results are being attained with the eight-furrow plough 
and the very wide cultiyator, and it is likely that the 
double-engine system of steam tackle will yet be 
generally made so that 40¢h engines may work con- 
tinuously, and drag two implements at the same time, 
say two of different kinds, as a plough and a cultivator, 
or two of the same kind, working, one after the other, 
at different depths: The report of the committees 
of the Royal Agricultural Society upon Steam-culti- 
vation marks an important event in the history of 
steam-tillage, to which it has already given a marked 
and valuable impulse. 

The most interesting event of the year has been 
afforded by the great French Exhibition. Our own 
country was not as fully represented as could be 
wished, but in the engineering and mechanical branches 
we were ot surpassed in quality. The Continental 
engineers showed, however, that they had made re- 
markable strides since 1862, and especially since 1851, 
in respect of excellence of workmanship, and they have 
already excluded us from many markets formerly our 
own. This fact has beensomewhat indirectly ascribed to 
the more systematic technical education which prevails 
upon the Continent, as compared with our own country, 
but it is really due to the greater cheapness of Con- 
tinental labour. Although we have no wish to 
underrate the importance of technical education, it 
will be a great mistake if we allow it to distract our 
attention from the prime importance of cheap and con- 
tented labour. Capital must provide not only employ- 
ment for labour, but cheap and good homes and chea) 
and good food for it as well. The waste now tolerate 
in the prime necessities of life, merely from the want 
of systematised a by masters—a want grow- 
ing out of a false feeling of independence both on the 
part of masters and of men—is beyond belief, and, 
unless remedied, it may go far to undermine the best 
interests of British industry, now that they are so 
sharply assailed from abroad. The whole question of 





international competition is now solely one of the cost 
of labour, the relative advantages of skill, raw materials, 
&c., being practically equal. The disclosures by the 
inquiries of the Trades’ Union Commissioners present 
one of the least hopeful aspects of the labour question. 
Industry can never be in a healthy state while secret 
organisations and intimidation are permitted. It is 
but a step beyond to Fenianism; and the detestation 
with which this form of secret plotting and action is 
now viewed, and the energy with which it is being put 
down, may go far to discourage those other conspira- 
cies against the best interests of labour. 

The commission of inquiry into the water supply of 
the metropolis has resulted in the recommendation to 
leave the sources and appliances of supply much as 
they are. The gas question is still unsettled, but it 
is certain that a considerable reduction must yet be 
made in the price of gas; and ‘it is probable that the 
main portion of the metropolitan gas supply will be 
made some distance down the Thames, and sent into 
town through mains of corresponding length. 

The enforcement of the exclusion of sewage from 
the Thames, above London, will no doubt improve the 
river in respect of the purity of its water, and much 
will be gained when all sewage and the foul discharge 
of factories, &c.; is carried over the land. 

The enforcement of the Smoke Prevention Act in 
the provincial towns is already being attended with 
good results. 

Artificial stone is becoming more and more em- 
ployed by engineers and builders, and with the best 
results. Its permanence, adaptability, and cheapness 
are likely to bring it into very extensive use. 

A minor yet useful improvement of the year is that 
of the introduction of steam road-rollers for rolling 
macadam roads to a smooth surface. It will be 
wondered, at some future time, how we ever tolerated 
such barbarous roads of broken stone as have so long 
disgraced London. 

e have said nothing of ordnance and armour, but 
the subject has scarcely presented any new as 
during the present year. We have not learnt how to 
make stronger or better guns, nor have we in any way 
altered our plans. We have experimented with the 
15 in. Rodman gun to learn that with 100 lb. of 
powder it can effect the penetration of the Hercules 
target, as can also the Palliser chilled shot fired with 
43 lb, of powder. Nothing has been done to show 
that the American system of ordnance is as good as 
our own, nor is it at all certain whether their guns 
could continue to witlistand the heavy charges with 
which only they are able to send their shot through 
our thickest targets. : 

Science has lost one of its greatest lights this year 
in the person of Professor Faraday, and another 
eminent disciple in the Earl of Rosse. In our pro- 
fession we have to record the deaths of Robert Haw- 
thorn, locomotive engineer, of Newcastle, Edward 
Humphrys, ‘marine engineer, M. Perdonnet, the 
eminent French engineer, aud others of lesser note. 

May the coming year show greater progress, and be 
attended with greater prosperity than the last ! 








LABOUR REFORM. 


THe amount of money paid, every year, as wages to 
male and female workers in the United Kingdom has 
been estimated by Professor Leone Levi at more than 
the whole cost of our railways, and as more than half 
of the national debt. Professor Levi estimates that 
there are 10,697,000 “earners of wages” in the 
United Kingdom, of which. 5,523,500 are males over 
twenty years of age, and the yearly total of wages 
earned is put down as 418,300,000/. Of this vast total 
47,000,0007. are set down to textile manufactures, 
31,500,0007. to metal manufactures, 27,700,000/. to 
shipping and railways, 42,500,000/. to the building 
trades, and 15,000,000/. to mining. Agriculture is 
held to be the largest employer of labour, payin 


75,000,000/. yearly, while no less than 60,000,000/. ” 


are set down to domestic service. That this estimate 
is much beyond the truth we have no doubt, inasmuch 
as it gives nearly 40/. a year, as wages, to each worker, 
male and female, and whether over or under twenty 
years of But even were the total one-fourth less, 
and were it possible to economise 20 per cent. of this 
by means of an improved organisation of labour, 
placing it in a better and more intelligent relation to 
capital, the national saving would be 60,000,000/. a 
year. The advantage that such a saving would afford 
us in competition with other nations would be far 
greater. 

No saving in the cost of labour is to be effected, 
however, by depriving workpeople of any of their 
present comforts, nor by lessening their ability of 
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laying by something for the future. Indeed, they 
might, and should, live:better and happier than now, 
es that for much less money—not by any new 
economy or unusual thrift or management of their 
own, but by the enlightened co-operation of their em- 
ployers, and the advantages which the capital of em- 
ployers, judiciously directed, would secure. Work- 
men, any more t any of us, do not gain by what 
they spend, but by what they save; yet the present 
relations of capital and labour turn the workman over 
to the mercies of house-building speculators and land- 
lords, and to shopmen and middlemen of all kinds, 
who, producing nothing themselves, live upon him in 
fifty ways. 
ow is it that the queen can always command the 
services of 250,000 soldiers and sailors for a mere pit- 
tance per day? In France, more than half a million 
wiry active men, who, if trained, would make excellent 
workmen, serve in the army at from ld. to 2d. per 
day, taking, as we may say, an eight years’ engage- 
ment at that. It is merely because these men know 
that they are permanently provided for—that they are 
to have no dealings with landlords and shopmen—nor, 
in sickness and death, with doctors and undertakers, 
seeking a 5/. or a 10/. “job” out of what should not 
bear a prime cost above "= Ponstel 
Wedlenen. we know—and, indeed, all of us—are 
averse to anything like “paternal government.” Yet 
all its advantages (and these really are many and sub- 
stantial) may be secured without its disadvantages. 
It is the awkwardness—or, worse, the offensiveness— 
of official or organised interference—even when in- 
spired by the best motives—that makes it so hateful to 
the governed. It is especially when this interference 
is exercised by beadles, and overseers, and other un- 
derlings that it is most hateful of all. If employers 
wish to gain the confidence of workmen—and it would 
be worth untold sums were they to do so—they must 
treat them in some measure as equals, conferring and 
deciding with them as if they were partners, at least 
in some things. And cheap and willing labour is 
better than a great contract. Nor do masters know 
how impressible is labour, if workmen can only see 
reason, kindness, and sincerity on the part of capital. 
Workmen are bled more freely by landlords, shop- 
men, and middlemen than by all else. Masters should 
take care, especially in establishing manufactories in 
new places, to obtain the control of sufficient freehold 
land for their own workmen, and to burn bricks and 
erect dwellings for them, to be rented at, say, 8 per 
cent. upon the cost price. At this rate a pair of ver 
aud comfortable two-story houses might be built 
or 160/., and let for 2s. 6d. a week for each dwelling. 
In a little town of houses like these there should be a 
wholesale market, a flour-mill and bakery, waterworks, 
gasworks, a brewery, a hospital, &c., all owned by the 
employers of labour, and guarded in | va against 
theextortionsof speculation. Everything should be done 
to discourage shopkeeping ‘and middle-men, for a retail 
shop is the most costly and blundering medium of inter- 
change of which we can conceive. The trade expenses of 
little and contemptible businesses add enormously to 
the net price of the goods to the consumer. There 
should be churches and chapels too, with free worshi 
for both churchmen and dissenters, and there shoul 
be schools with a nominal charge for instruction. A 
manufacturing concern should have a large farm 
of its own, well placed, and sending supplies of vege- 
tables, fruit, poultry, butter, cheese, and eggs, and 
this farm should be open to occasional cases - pm 
men requiring change of air or occupation. There 
should be an asylum, too, not too far from the works, 
yet well in the fresh country air, for superannuated 
workmen—a sort of Chelsea or Greenwich Hospital for 
old pensioners, who should, in the interests of labour, 
be as well looked afteras the youngestand strongest men. 
We are aware how new and, in England, at least, 
how unprecedented are these means of rescuing British 
industry from the great danger which now threatens 
it—the great danger of being swamped by the equal 
skill and cheaper labour of the Continent. Capital 
and labour must co-operate clvsely and intelligently, 
and every effort must be made to erect a self-contained 
colony in each scene of labour, The arrangements 
which we have suggested must be effected by capital, 
at a charge of not more than 5 or 6 per cent. for the 
interest upon the capital employed. Committees of 
masters and men—the latter having the right of sub- 
stantial appeal—must be formed under each general 
head of expenditure, and all the reforms pro must 
be carried out with the perfect ration of masters 
and workmen. A course like this, by diminishing the 
ape gains of landlords, shopkeepers, and other 
non-producers, would soon bave its effect upon the 


economy and comfort of British labour. 





ABYSSINIA. 

Tue pioneer force of the invading army have re- 
cently been busy in exploring the approaches from the 
plains to the highlands. One tour of this character, 
which occupied ten days, was round the head of An- 
nesley Bay; and the result thereof has established, 
beyond doubt, that there is no means of access into 
Abyssinia, for even a small body of men, between 
Arifila, some five hours’ march from Zoula, and Upper 
Ragule—a distance of at least sixty miles along the 
eastern slope of the mountains over against Zoula. 
Latterly, the Koomayloo and Huddas passes have been 
undergoing examination, as being apparently the most 
promising route for conveying troops, on their arrival, 
away from the hot plains of Zoula to some station near 
Senafe. The Sooro pass is already being operated — 
by the Sappers, to protect whom a body of Native In- 
fantry hold the head of the defile. This work is im- 
peratively required, in order that the troops, on their 
arrival, may be speedily removed from the evil effects 
likely to be caused by the rains, were the men detained 
in the lowlands. The necessity, for the present, of 
detaining in the Red Sea all vessels fitted with con- 
densers is very important. The formidable and serious 
difficulty of providing sufficient and suitable water is 
now in a fair way to be overcome; but until the Sind 
Brigade shall have landed, and been moved up to the 
Wad rivulet, or to some stream that may be found in 
the bed of the Huddas, there will be some cause for 
anxiety. 

A long stone bunder, in course of erection at Mul- 
kutto, is nearly finished. The line of rail which, for 
the present, is to be worked by trucks drawn by mules, 
is rapidly attaining length, under the energetic superin- 
tendence of Captain Leslie, commanding the Bombay 
Sappers. It is destined to connect the landing-point 
with the body of the camp, some two miles distant. 
Sheds also are building on the beach, near which large 
quantities of stores have been stacked. The railway 
will be a great boon for all connected with the Land 
Transport and Commissariat departments; for the 
road to the camp is nothing but a weary track of sand, 
very uncomfortable to traverse on foot during the heat 
of the day. 

The last accounts from the ghauts report the so- 
called passes as barely practicable. In places the 
rocks close in so that, by the sudden rains, the defiles 
fill almost instantaneously to a height of several feet, 
which would render it, of course, a matter of extreme 
danger were it attempted to pass an entire arm 
through continuously. All the roads leading throu h 
os ee aga at ogee: as — “ 
the passage of a large organised body; but, by the 
time the advance of the main army will take place, it 
is not doubted the exertions of the sappers to clear 
the way will have been attended with the required 
degree of success. After a reconnaissance of the 
Koomayloo course to within five miles of Senafe 
(which is distant 60 miles from Zoula), that route has 
been ascertained to be far more practicable than had 
been supposed, and the difficulties will be smoothed to 
such an extent that guns on wheels will be able to 
_ that way with tolerable ease. Directions have 

en given for a good road being made to the outlet 
of the mountain gorge on the other side, and hitherto 
the efforts made with that object have been attended 
with remarkable success. Near Senafe, it is believed, 
a capital sanitarium could be secured, 6000 ft. above 
sea level, possessing not only a cool mountain climate, 
but all the blessings of good perennial water, and only 
requiring the construction of a good suitable road, from 
fifteen to twenty miles in length, to render it easily 
accessible. 

One doubt appears to have been already dispelled, 
and Indian silver passes current with the natives quite 
as readily as Maria Theresa dollars. Anything with 
the true silver ring would probably now go down 
among these malted haired barbarians. 








Paris, Lyons, AND MEDITERRANEAN Rartway.—The 
increase in the traffic of this railway this year, as com- 
pared with 1866, will ex 550,000/., the system having 

rofited materially from the exceptional movement to the 

Paris Exhibition. After applying an extra amount to 
—— for the depreciation of way and plant, the dividend 
‘or 1867 is expected to be at the rate of 13 per cent. per 
annum. 

Borer Exptoston at Mancuester.—A boiler explosion, 
attended with the loss of six liven, tock piace on Micaday 
afternoon at Manchester. The explosion is attributed to the 
i where they were in contact with 
the mid-feather on which the boiler rested. The explosion 
would probably have — avoided had the boiler _ 
periodicall a competent engineer. e 

oy aoaen i cated, Glee of Wane 
yoo and Holland, dyers and finishers, Bromley-street, 

y-lane, were very much damaged. 








THE SOCIETY OF ENGINEERS. 

TsE annual dinner of the Society of Engineers took place on 
Friday evening last, at the Bridge House Hotel, London-bri 
The retiring president (Mr. W. H. Le Feuvre) occupied the 
chair, the two vice-chairs _ respectively taken by Mr. 
Baldwin Latham (the president-elect) and Mr. Alfred Williams 
(the honorary wos pes After the usual loyal and patriotic toasts 
had been proposed avd duly honoured, the toast of the evening, 
“The Prosperity of the Society,” was given from the chair. 
The chairman, in proposing this toast, reverted to the early 
days of the Society, and traced its steady progress do wn to the 
present time. 

The toast was responded to by Mr. A. Williams, the honorary 
secretary, who reviewed, for the twelfth time, the satisfac 
progress made by the society during the past year, both wii 
regard to the increase of members and to its finances. Start- 
ing from 1854, Mr. Williams observed that the society then 
numbered sixteen members. On January 1 of the present year, 
1867, the total was 340. The additions during the year had 
been 65 members, 48 associates, 7 foreign members, and 12 
honorary members. This addition had been slightly dimi- 
nished by deaths, &c., to 123, and the present strength of the 
society was therefore 463. The state of the finances was 
a satisfactory. The income for this year to the present 
time had been 7817. received, 546/. expended; 93/. had been 
added to the permanent fund, and the money of the society in 
hand was 191/.; on deposit, 393/ The honorary secretary 
alluded to the large arrears of subscriptions, stating that, if 
those due had been paid up, the sum in hand would have ex- 
ceeded 600/. They had applied for a Royal Charter during the 
past year, to enable them to sue for debts due, but they had 
failed to obtain one. It was, however, satisfactory to state 
that very recently an Act of Parliament had been discovered 
which gave them the powers they sought under the Royal 
Charter. Under this Act, which was one for affording facilities 
for the establishment of scientitic institutions, they could both 
sue and be sued, and hold property, &c., which would greatly 
increase the prosperity of the society. 








THE BUBULINA. 

Tue wreck of the Bubulina, up to Wednesday evening, was in 
about the same position as when we last described it. The 
after part of the ship being the lightest, as there is neither 
boilers nor machinery in it, is being raised first. One lift only 
has been taken, by which it has moved only a few feet to- 
wards the Liverpool side, the lifting shackles having given way. 
It was attempted first to lift the wreck by chains fastened to the 
side lights by a toggle inside. The diver broke the side-lights 
from the outside, and passed the toggle through ; but the hull at 
the side-lights was not strong enough for this purpose, and was 
torn out by the pull on the chains. Chains were then 
under the hull, the diver having to scrape away the sand at the 
end of the wreck to allow the chain to dragged under. The 
chain is swept y the tug-boat Tartar, which is in attendance 
on the divers, and it requires all the power of the engines to 
drag the chain along the underside of the hull; for the great 
current in the Mersey is fast sanding up both portions of the 
wreck, and daily making the lifting more difficult. On Monday, 
while passing these chains under, the diver, Mr. Allen, one of 
the bravest’ in England, had a perilous adventure which illus- 
trates very well the dangers of his calling. He was passing 
round the wreck to see that the chains were properly placed, 
when his — got foul of one of the chains, He aitem ted 
to return, but discovered that he had passed between the chain 
and the hull, and that his pipe had been taken in with the 
undergirding chain, which was now being hauled close to the 
hull, and both “a and life-rope were fast, and the pipe 
almost collapsed. ‘This was in six fathoms water. He, with 
his knife, cut the life-rope, freed it from the chain, and then 
tied the two pieces together. He then got the air-pipe in his 
hand, signalled to be taken up, and immediately cut the air- 
pipe and freed himself from the chain. On Wednesday after- 
noon two flats and two punts were in position across this por- 
tion of the wreck, with chains from each end of each, passing 
round the hull or fastened to the stern, and another flat had yet 
to be placed. It was the intention to make a trial that evening, 
about eleven o'clock. If the tackle stood, it was expected they 
could reach it in three tides. 

Preparations are making to take out the engines from the 
forward - before lifting it. Altogether, the operations are 
found to be more difficult than was at first anticipated, as the 
wreck is not only bedding itself into the sand, but is being 
rapidly filled with sand, thus adding very much to its weight. 








Tue Corton Trape.—The average weekly deliveries of 
cotton from Liverpool to the trade this year have been 47,060 
bales, as compared with 45,470 bales to the corresponding 
date of 1866, and 37,570 bales to the corresponding date of 
1865. The average weekly consumption of the United King- 
dom in 1866 was 46,850 bales, and in 1865, 39,130 bales. 

SALTBURN-BY-THE-SEA.—Messrs. Cochrane, Groves, and 
Co., of the Ormesby Ironworks, have entered into a contract 
for the ironwork of a new pier about to be carried out at Salt- 
burn-by-the-Sea. The price per ton in this contract is consider- 
| lower than had been calculated i by the engineer. 

RON IN France.—The total produotion of pig iron in 
France in 1867 is estimated at 1,142,800 tons (of the value 
of 4,805,8007.), as compared with 1,253,100 tons in 1866, 
showing a decline this year of 110,300 tons. The total pro- 
duction of iron in France in 1867 is estimated at 801,000 tons 
(of the value of 7,393,800/.), as compared with 811,900 tons 
in 1866, showing a decline this year of 10,900 tons. 

Sovurn Yorxsuire.—There been rather a better de- 
mand for Bessemer steel, principally rails and tyres, in South 
Yorkshire. A moderate business is being done, principally 


as regards ine fuel, into Lancashire by the chester, 
Sheffield, and Lincolnshire Railway. No alteration is noted 
in the demand for coke. 


SHEFFIELD.—There is some improvement in the state of 
business at Sheffield. A good deal is doing in most descrip- 
tions of railway material. The iron trade, however, is dull ; 
it is expected that the men will consent to a reduction of 
wages, of which notice has been given. 
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MR. ROBERT NAPIER, 
ENGINEER AND SHIPBUILDER. 


Rosert Naprer was born on the 18th of June, 1791, in the 
town of Dumbarton, which stands at the mouth of the Leven, 
a tributary of the Clyde, some sixteen miles west of Glasgow. 
His native town is of great antiquity, but it is more important 
for us to note that, although Glasgow now far surpasses it in 
the extent to its shipbuilding and marine engineering, the 
time was when Dumbarton was a much more important ship- 
building town than its “ big neighbour ;” and yet, in the person 
of its Dennys and McMillans, it still occupies a proud position. 
Robert Napier’s ancestors had long been identified with the 
town and county of Dumbarton, and his immediate progenitor 
was a well-known freeman of the town, and a blacksmith. It 
is to this circumstance that Mr. Napier refers when he playfully 
remarks, as is his wont, that he was “born with the hammer 
in his hand.” Contrary to his father’s wish, he betook himself, 
when abont fourteen years of age, to the smithy, rather than to 
the university. This desire on the part of Scottish parents to 
give their sons the benefit of a complete course of universit, 
study and training frequently crops out in studying the Scottis 
character. Though he could not be prevailed upon to go to 
college, yet young Napier was well educated, so far as that was 
possible from attendance at an ordinary parish or burgh school. 
He was well grounded in classics and mathematics by his 
schoolmaster, and he gained much benefit from his intercourse 
with Mr. Trail, a gentleman who taught him drawing, both 
mechanical and architectural. Doubtless, the taste for the fine 
arts, which ultimately became such a passion in Mr. Napier’s 
adult life, had its foundation laid in youth, during his inter- 
course with the gentleman just named, who was reputed a man 
of very fine tastes. He became apprenticed to his father, and, 
in following the trade of a smith, his example was followed b 
three of his brothers. Another brother, Peter, availed himself 
of the opportunity of acquiring a college education, by joining 
and passing through the arts and divinity classes in Glasgow 
University, with the intention of qualifying himself for “ waggin’ 
his head in a pulpit,” which seems to be the great ambition in 
Scottish matrons in the humbler ranks of society. He became 
the Rev. Dr. Peter Napier, was ultimately apponited to the 
charge of the College parish church, and died in that charge 
some two or three years ago. 

As a journeyman blacksmith and millwright of more than 
average abilities, Robert Napier remained in his father’s em- 
ployment, and gained a good deal of experience amongst the 
machinery of several cotton-printing and other large establish- 
ments for which his father worked.’ Being anxious to see about 
him a bit, and learn how work was then done elsewhere, he 
made up his mind, when he was twenty years of age, to seek 
employment in Edinburgh. His father’s permission was ob- 
tained, and this was supplemented by an allowance of five 

unds to secure himself against want until he got a place. 

e also fortified himself with a certificate of character from the 
minister of the parish. In Edinburgh he was successful in 
securing a place after the lapse of a week or two, and remained 
in it for nearly a year, receiving the very modest wage of 10s. 6d. 
per week. Although arrived at man’s estate, he managed to 
live on that very small income ; but as soon as possible he found 
another situation, in which his employer was none other than 
Robert Stevenson, the eminent lighthouse engineer, and builder 
of the famous Bell Rock Lighthouse, off the mouth of the Tay. 
In his new situation he got both better wages and better work. 
In course of time he left Edinburgh, returned to Dumbarton, 
and again entered the service of his father for a short while, 
shortly afterwards, however, becoming employed with Mr. Wil- 
liam Lang, in Glasgow, whose chiet business was the making 
of manufacturing machinery. 


In the month of May, 1815, when he was consequently about 
twenty-four years of age, Mr. Napier determined to commence 
business on his own account. From his father he obtained the 
sum of 50/. in order to purchase the tools employed in, and 
goodwill of, a small blacksmith business in Greyfriars’ Wynd, 
Glasgow. He had 5/. left after completing the purchase, and 
this amount formed all the circulating capital which he 

essed for commencing business. At first his orders were so 
ew that they could easily be overtaken by himself with the assist- 
ance of two apprentices whom he engaged. His first attempt in 
business was frequently a struggle and trial against difficulties. 
At length, however, business success began to show itself, and 
gradually he acquired such an amount of confidence that he 
had a sign ,painted at the corner of the wynd, and on it this 
inscription: 

“ Robert Napier, Engineer and Blacksmith.” 

Two of our friends, well-known engineers in Glasgow, inform 
us that they well remember the sign remaining on the wall long 
after Mr. Napier’s business had been removed to another part of 
the town. The sign, in the lapse of years, became almost a 
classic sight in the town, among the engineers and their friends 
from a distance, and many pilgrimages were, from time to 
time, made to the spot. One of our Glasgow correspondents— 
Mr. Napier’s senior by a year and a half—informs us that when 
last he went to look for the sign, some few years ago, it had dis- 
appeared. 

Mr. Napier’s engineering business in his first establishment 
consisted chiefly in the making of Bramah p and in doing 
a little millwright work, such as the making of mill-wheels. He 
used always to take to the making cf these when trade was dull, 
remarking that they would be sure to be in demand soon. His 
second place of business was at the east end of Gallowgate, in 
what was called Camlachie Foundry. In it he devoted himself 
largely to ironfounding, the casting of water-pipes of large size 
being a sort of specialité with him. One of his principal con- 
tracts while in this foundry was for the large pipes required by 
the Glasgow Water Company when the supply was obtained 
from the Clyde, some few miles above the city. The Camlachie 
Foundry was obtained from his cousin, David Napier, and it is 
said that one condition of the bargain was that he should not 
build any marine engines. There are always two ms at 
least at bargain-making, and as one or both failed to implement 
the bargain mutually made, Mr. Napier took a contract to con- 
struct the engines for the Leven, which were till very lately 





in active service. They now liein Mr. Napier’s engine-yard. 
The first land engine, however, which Mr. Napier made is still 
in use in Mr. Boak’s spinning-factory in Dundee. From the 
Camlachie Foundry he removed to the historically famous 
Vulcan Foundry, in Washington-street, close to the harbour, and 
by-and-by he succeeded his cousin David in the occupancy of 
the adjacent Lancefield Foundry, the site of the present enor- 
mous engineering establishment so well-known to many of our 
readers who have visited Glasgow, and inspected the engineering 
workshops of that busy hive of industry. Although he had 
dubbed himself an engineer, it was not until the year 1823 that 
Mr. Napier built bis first marine engine. 

The manufacture of marine engines had been going on for 
several years previously in Glasgow, in response to the demands 
of the new art of steam navigation. Glasgow had given birth 
to the steam-engine of James Watt; and the Clyde had, in the 
case of Henry Bell’s little steamship, the Comet, so far back as 
the year 1812, effected a practical realisation of the idea of 
steam navigation so anxiously worked at by Miller, Taylor, and 
Symington, at Dalswinton Loch, and elsewhere; and, conse- 
quently, public attention was directed to the Clyde from al 
parts of the civilised world. The story of steam navigation is 
by far too long for us to dilate upon it to any extent in the 
present short sketch; it is also profoundly interesting and 
attractive; but we must not be tempted to say anything more 
about it just now than is actually requisite. 

As already mentioned, Mr. Robert Napier succeeded his dis- 
tinguished cousin in the works in Washington-street, Glasgow, 
and soon took possession also of what is now the Lancefield 
establishment on Anderston Quay, when he began the profession 
of marine engineering in earnest, and on a much larger scale 
than had hitherto been attempted in any other place. While 
still in the Camlachie Works, in 1821, Mr. Napier was so fortu- 
nate as to secure the services of Mr. Daniel Elder ashis manager, 
and it was partly in consequence that, in the following year, he 
felt induced to contract for the construction of the marine 
engine already alluded to as_ his first—that for the Leven, 
which, in 1823, was launched to ply between Glasgow and 
Dumbarton. That gentleman was an engineer of the first 
order for his power of effecting improvements in machiner 
and originating many others. In the engine with whic 
the Leven was supplied, he introduced improvements in 
the air-pump, the condenser, and the slide-valve. The Eclipse 
was engined by Mr. Napier in 1826, and employed on the 
Glasgow and Belfast route: Mr. Elder designed the engines of 
this vessel. His connexion with Mr. Robert Napier was a happy 
one hos himself, and a fortunate one for Mr. Napier and his 
family. 

The formation of the City of Glasgow Steam Packet Com- 
pany, for the purpose of running first-class vessels between 
Glasgow and Liverpool, was an event of some considerable im- 
portance. That company was joined by Mr. Napier in the year 
1830. Another company was formed about the same time, 
called the Liverpool Company, in which the Messrs. Burns 
were chiefly or largely interested. For both of these com- 
panies vessels of a very superior class were built, the builders 
being respectively Mr. Wood, of Port-Glasgow, and Mr. Steele, 
of Greenock, while the engine-builders were respectively Mr. 
Robert Napier and Messrs. Caird, of Greenock. The skill em- 
ployed on these ships was very great, so great, indeed, that the 
voyages of the vessels were performed with great rapidity 
and regularity. They likewise caused much public excite- 
ment, for they would leave port at the same time, and would 
frequently arrive in the in-port almost “neck and neck.” 
The Vulcan, John Wood, city of Glasgow, and Admiral 
are vessels for which Mr. Napier supplied the engines. Mr. 
Napier took much interest in the Dundee and London Shipping 
Company, and supplied to that company, in the year 1834, and 
subsequently, several first-rate ships of 250 horse power, in- 
cluding the Perth and Dundee, Mr. John Wood executing the 
shipbuilding, and Mr. Napier the engineering. Those vessels 
remained for a long time patterns of skill in naval architecture 
and marine engineering, and afforded a strong contrast to the 
other steamships frequenting the London Docks. Mr. George 
Duncan, formerly MP. for Dundee, was the head of the com- 
pany, and between him and Mr. Napier there long remained a 
close and intimate friendship. Mr. Napier engined and sup- 
plied the East India Company with the Berenice, 220 horse 
—s in the year 1836, and subsequently with the Zenobia, 

80 horse power, both of which were used as war and packet 
ships by the company. It was in the Berenice that Mr. David 
Elder was the first to apply expansion valves to steamers; at 
all events, that is the opinion of Mr. James R. Napier. In 
1839, the British Queen followed with engines of 420 horse 
power, which were then considered of extraordinary size. 
Several finely modelled steam-yachts were also supplied about 
this time to the orders of the great turf celebrity, the late Mr. 
Assheton Smith. Amongst these we may mention the Fire 
King, 230 horse power, a vessel which was the first illustration 
of the hollow-line system, and which proved itself to be the 
fastest steamer then afloat. 

In the year 1840 the Government was induced to enter into 
a contract with Mr. Napier to supply engines for two new war 
vessels, the Vesuvius and Stromboli, and, in this contract, as in 
all others, he made his most strenuous efforts to satisfy his em- 
ployers to the utmost degree. When the return for the cost of 
repairs, &c., of a number of war ships—including the Vesuvius 
and Stromboli—was ordered by the House of Commons in the 
year 1843, it was found that the work executed by Mr. Napier 
stood the test most favourably when compared with that done 
by some other engineers, and consequently proved economical to 
the nation. 

The origin of the British and North American Mail Company, 
or, in other words, the Cunard Company, in the year 1840, was 
an event of immense national and international importance. 
Glasgow has the honour of originating that company, Mr. 
Napier and Mr. (now Sir) Samuel Cunard, together with a 
number of eminent and wealthy Glasgow citizens, were the 
= who resolved themselves into the company in question. 

t is an interesting story, a good deal of which we could our- 
selves unfold; but this is not the time, even if we had the re- 
quisite room. It will suffice if we mention that the money was 
found, and four ships of great size and power were ordered of 


Mr. Napier—the Britannia, Acadia, Caledonia, and Columbia, 
built respectively by Messrs. Robert Duncan, John Wood, 
Charles Wood, and Steele, and all supplied with engines of 400 
horse power by Mr. Napier. Thereafter he furnished the 
machinery for other vessels belonging to this company, such as 
the Hibernia, Cambria, America, Niagara, Europa, Canada, 
Arabia, &c. Some of these vessels have only been recently 
withdrawn from active service, being superseded by Mr. Nupier’s 
more recent and well-known vessels, Persia, 3600 tons and 
850 horse power, Scotia, 4000 tons, and 1000 horse power, 
China, 2540 tons and 550 horse power, &c. 

Among the more recent specimens of Mr. Napier’s mercantile 
ships, we may mention the Pereire and Ville de Paris, 3300 tons 
and 800 horse power, belonging to the French Compagnie 
Générale Transatlantique, and a drawing of the engines of 
which we (ENGINEERING) lately gave in these pages. Mr. 
Napier’s firm also constructed the bar, 4174 tons and 700 
horse power (one of the five Indian troop-ships recently con- 
structed), and which vessel, we believe, has given much satis- 
faction since her entrance on service last year. 

Mr. Napier, further, has been very successful in the construc, 
of machines and war vessels for the British, French, Turkish- 
Russian, and Danish navies; and when it was decided to recon- 
struct the British navy with armour-clad vessels, Mr. Napier’s 
firm had the honour of furnishing one of the two armour-clad 
vessels first built, viz., the Black Priuce, 6040 tons. Since 
then they have also built the Hector, 4062 tons and 800 horse 
power, and have at present on hands the Audacious and In- 
vincible, armour-clad frigates, also for the British Government, 
each 3775 tons and 800 horse power, as well as two armour- 
clad turret vessels for the Dutch Government of large size. 

Mr. Robert Napier was a juror of the Paris Exhibition of 
1855, when he received the gold medal of honour, and the 
decoration of Knight of the Legion of Honour; he was chair- 
man of the jury for Class 12 (Naval Architecture, &.) of the 
Internationa! Exhibition 1862, and Royal Commissioner of the 
Paris Exhibition 1867, and then received a grand prize. He 
was one the committee for the organisation of the Fine Art 
Exhibition in the South Kensington Museum in 1862, during the 
Great Exhibition... His great collection of pictures and articles 
of vertu at his palace at West Shandon is a sufficient guarantee 
of his for the honour then conferred upon him. In the sammer 
of 1864, Mr. Napier presided at the Glasgow meeting of the 
Institution of Mechanical Engineers; his hospitality on that 
occasion will long be remembered by many of the members of 
the profession who were present at the meeting. He is also a 
member of the Institution of Civil Engineers. 

In the year 1816 Mr. Napier married his cousin, a sister 
of the aforesaid David Napier, but now deceased. The issue 
of the marriage includes one daughter, the widow of the late 
Mr. Rigby, of the Parkhead Forge, and two sons, James Robert 
Napier, F.R.S., andJohn Napier. The last-mentioned gentleman 
still remains in the firm of Robert Napier and Sons; his brother 
left, and commenced business, as a marine engineer and ship- 
builder, on his own account, in the year 1857. 








Tue tate M. Ganz.—The Austrian correspondent of the 
Times writes as follows respecting the late M. Ganz, the 
Hungarian ironmaster: “I cannot finish my letter without 
mentioning the death of a man which occurred before I left 
Pesth, and which will be felt all over Hungary as a national 
loss. It is that of the ironmaster Ganz, whose name as a 
manufacturer of railway wagon wheels is known all over the 
Continent. He was one of the few instances of a self-made 
industrial man in Hungary. He belonged to the south of 
Hungary, where he began life as a common workman in 
brass and iron. In company with a fellow-workman, who 
is said to have been the real inventor of the process of harden- 
ing cast iron, so that it resists wear and tear better than any 
other metallic composition, Ganz camo up to Pesth, set up 
for himself, and by a enlarged his factory so as to give 
employment to several hundred workmen, and was scarcely 
able to supply the orders for his solid railway wagon-wheels. 
Not three weeks ago he gave a féte to his workmen in com- 
memoration of the hun thousandth wheel which came 
out of his works. He had just risen from a typhus fever, 
and the difficulty which he had in getting the iron, owing to the 
want of means of communication, seems to have been prey- 
ing on his mind. He was dining on Sunday with his famaify, 
got up in the midst of dinner, and ran to the top of the 
stairs, followed by his wife, who, however, came too late to 
gg his throwing himself down from the top of the third 

oor. His funeral on Tuesday was quite a public ceremony, 
for his loss is felt to be a national one. That the loss of a 
man who would not be unworthy of a biographer like Smiles 
should be felt in Hungary as a calamity speaks more than 
pores, else could of the change which has come over that 
country. 


Tue Forgicn Coan anp Iron TrapEs.—We have to 
note the delivery of some English tenders in a competition 
for matériel required by the Belgian State railways. For 
two lots, each comprising 300 wheels for carriages and trucks, 
MM. Nicaise and Delcuwe, of La Louvriére, tendered at 
17331. each lot; while Charles Cammell and Co. (Limited), 
of Sheffield, tendered at 18561. each lot; several other ten- 
ders were also delivered at intermediate rates. It appears 
that the price at which the Creusot Works are about to 
supply 80 locomotives to the Orel and Witebsk Railway 
(Russia) is 25127. per locomotive, delivered at Riga; the 
Creusot a undertakes to accept obligations guaran- 
teed by the Russian Government to the aggregate sum re- 
— by their contract, but at the same time the 80 
ocomotives and tenders to be delivered at Riga are to be paid 
for in cash. A contract for 26,060 tons of rails is ex 
to be given out shortly for the Poti and Tiflis Railway, 
another Russian line recently conceded. The low terms at 
which the house of De Dorlodot recently took a contract for 
rails for the Belgian State railways has been a deal dis- 
cussed. The Decazeville mines and ironworks in the French 





—_ of the Aveyron have been disposed of to the 
Orleans Railway Company for 116,2001. 
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THE CHALMERS TARGET. 


To rus Eprror or ExsGineerina. 
St1r,—I send you a sketch of the target alluded to in the 


accompanying extract from m r on “The Armour 
Plating o Shi of War.” I shall be glad if you think it 
worthy of a p' in your columns. I was a) me (with 
the assistance of some friends, who were actuated by patriotic 
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motives as well as a desire to aid me) to risk over a thousand 
pounds on its success. The following were the terms pro- 
posed to the Admiralty : 

“T shall consent to accept the risk of such a trial on the 
condition that, if the man gun at 70 yards, with 100 Ib. 
of powder, does not penetrate the target, the system of back- 
ing which I have so long advocated shall be adopted in Her 
Majesty's ships. As to compenvation or reward, or even the 
cost of the experiments, I shall Le content to leave myself in 
the hands of the Government.” 

Though this offer has been for the present rejected, I do 
not despair of its ultimate acceptance. The torce of public 
opinion may yet induce the Board of Admiralty and their 

visers to build our ironclad ships as strong as iron and steel 
can make them, when a compound backing will be absolutely 
necessary. 





I am, Sir, your obedient Servant, 


James CHALMERS. 
London, December 23, 1867. 
Extract from Mr. Chalme.’s’s Paper. 

“Improvements in ordnance are ncw being developed in 
two distinct and essentially different directions. In Europe 
they tend towards rifled guns and elongated projectiles pos- 
sessing great range and great penetrating power. In Ame- 
rica the crushing energy of massive round shot is chiefly 
depended on. The characteristics of our system are of the 
scimitar or lancet nature, sharp and subtle, while those of 
the American system remind us of the battle-axe or two- 
handed sword of former days. The respective values of these 
two systems of ordnance have been forcibly illustrated during 
the past summer in the experiments against the 8 in. Warrior 
t. The results of these trials are too well known to 
recapitulation here, but the difference in the nature of 
the damage effected by the two systems of attack has not, to 





my knowledge, been very much dwelt u The or 
sty rounds from the Woolwich guns mado os fowl a te 
tations or small holes in the t, some of them through, 
but not impossible or even di it to plug up. Indeed it is 
a peculiar feature of the hole made by the Palliser shot that 
it will always be easily stopped. The ogival head of this shot 
in entering an iron we invariably raises around the hole a 
fringe of metal which curls outwards, regen | just such an 
opening as a mechanic with a boring tool might be expected 
to make if he desired to facilitate the entrance of a plug. 
The holes are generally of the same size, so that an enemy 
will always be able to keep a stock of plugs of the exact size 
on hand. The fringe around the hole would also form a rest 
or support for the feet of any one who, with mallet and 
plug, went over the side to stop the hole. The round shot 
of the 15 in. Rodman, on the other hand, made a ged 
hole which nothing in the nature of a plug could stop— 
a hole through which we could hand a chair or push 
an ordinary wheelbarrow. In plain English, one shot 
from this gun did more real damage to the target than fifty 
rounds from our own guus had done. It was not penetra- 
tion merely, like that of the Palliser shot, which, when it 
does penetrate, comes clipping through the target without 
ca g anything before it—the Rodman shot converted up- 
w of a ton weight of the plate, backing, skin, frame, 
and bolts into thousands of fragments, seattering them far 
and wide in rear of the target, like chaff before the wind, or 
the débris of some terrific explosion. One feature more 
should not be forgotten: the ricochet at sea of a rifled shot 
(such as the Palliser) for little or nothing—it can never 
be depended upon. This, and nothing else, decided the fate 
of the Alabama. The Kearsage fought with smooth-bores, 
and the Alabama with rifled guns; we know the result. 
Besides the uncertainty of rifled guns in a sea-fight (at such 
ranges as the shot in its flight may touch a wave), there is 
the important fact that the small bores of these guns leave 
no margin of power in cases of emergency. A 9 in. gun, for 
instance, will burn 43 1b. of powder; but, though it could 
stand 60 lb. without bursting, and some emergency demanded 
more power, the gun could not burn the powder. The 15 in. 
Rodman, on the other hand, the battering charge of which 
is 601b., has often been fired with 100 lb. charges, all of 
which appears to have been burnt in the gun, judging by the 
velocity of the shot and its effects. There can be Tittle 
doubt that the commander of a ship carrying such guns 
would risk even heavier charges rather than go to the bottom 
or lose his ship. One thing, at least, is certain, if we take 
the experiments of last summer as data, and that is that no 
British ship, now afloat, could, without risking certain 
destruction, approach within 800 yards of any vessel or fort 
armed with 15in. smooth-bore guns capable of standing 
100 Ib. charges. The 8in. Warrior target was much stronger 
than the side of any ship in the British Navy. It has 26% in. 
depth of structure, 8$in. of which was iron, not counting 
the frame, while the Hercules, even, has only 194 in. depth ot 
structure at her batteries, of which not more than 7} in. is 
iron. When Sir Alexander Milne came to the Admiralty, I 
called his attention to the effect which the large American 
smooth-bores would have on thin-sided ships of the Minotaur 
or Bellerophon class; but he seemed to underrate the power 
of these guns as much as he overrated the strength of our 
ships. An undue contempt for a probable foe and an over- 
weaning confidence in ourselves are dangerous qualifications 
in one who may virtually be considered our naval com- 
mander-in-chief. It is but just, however, to say that the 
»wer of these guns was not so well known then as it is now. 
on of opinion that the 15in. Rodman gun, with 100]b. of 
L. G. rifle powder, would send a steel shot through both the 
Minotaur and Bellerophon targets, if placed the one behind 
the other, a few yards apart, and that there would be enough 
remaining work in the shot to seriously damage a third tar- 
get. I am also of opinion that the same weight of iron 
as used in the 8in. Warrior target, or the Hercules, if 
arranged on the system adopted in the Chalmers tar- 
get, with steel plates in the backing, would resist the 
15 in. gun with 100 1b. charges, and I have offered to back 
this opinion by consenting to accept the risk and stand the 
cost of the trial. But this offer the Admiralty declined, pro- 
bably because their lordships still held to the Controller's 
dictum, that ‘the relative resistance to shot of the several tar- 
gets has no bearing on the question.’ Let us hope that the offi- 
cial views of this important question may undergo a change 
before we sink to the rank of a second or even a third-rate 
navai power. That such a contingency is probable is de- 
monstrated by the fate of the 8in. Warriortarget. A strong 
sea-going turret-ship, carrying four 15 in. guns, could destroy 
any or all of our iron-clad ships as they severally came within 
1000 yards. Such a ~ presenting herself a small target to 
our guns, could (unless she were destroyed, as it were, by acci- 
dent) cruise up and down the Channel, and engage and destroy 
every ship in our navy seriatim without having to enter a 
port to repair. Armour plating has completely changed the 
conditions of success in naval warfare, and such a ship as 
here sketched may belong to some small nation that has no 
naval prestige, and few ships besides. If the danger alluded 
to be real, it is consoling to know that no nation greater 
facilities for averting such danger, provided the management 
of our resources is in proper hands. There can be little doubt 
that our naval power now, as represented by our iron-cladnavy, 
is neither so imposing nor real com: with that of other 
wers as it was twenty years ago, and one of the greatest 
drawbacks to improvement in this direction is the existence 
at the Admiralty of the absurd notion that relative resistance 
to shot is a consideration of little or no importance. In 
alluding to the vulnerability of the several classes of our 
iron-clad ships, I might have been more explicit in estimating 
the distance and circumstances under which they could be 
respectively penetrated by the 15in. gun. The 
fact that this gun has proved itself to possess a great margi 
of power renders any nicety on this head uncalled for. e 
theoretical power of the American cannon was elaborately 
estimated in the able paper of Captain Noble, though Lord 
Elcho, in speaking of the 8in. Warrior target, naively ob- 





serves that the sent its shot through the target and the 
calculations at the same time. I might also have dwelt on 
the nature of the protection which we give to our 
irone! and with fairness have alluded to the great extent 
ous - ree agweanp above water as evidences a 

might j ve argued that the strength ofa ship of war, 
like that of a chain or a steam-boiler, is only equal that of 
its weakest part, but I have preferred to with the best 
and not the worst features of our iron-clad ships. If I have 
said more about the American cannon than about our own 
guns, it is because our ships are more likely to encounter such 
ordnance, and because the great smooth-bore Rodman is the 
only foreign gun of any note that has been tested in this 
country against armour plates. Besides, we must not forget 
that this is a broad and vital question, not prospective merely, 
but affecting our national influence and policy now. Many 
of us remember the clever letters that appeared in the Owl 
some years back, p ing to be instructions from the 
tary of the iralty to the commander of the Channel 
fleet in relation to the Danish war. In these letters the un- 
satisfactory condition of the navy, and the consequent decline 
of our naval prestige, foreshadow and t for the failure 
of Earl Russell’s Danish policy. I have greatly underrated 
the sagacity of American statesmen, especially Mr. Seward, 
if the destruction of our stron: target by the American 
gun last summer do not affect the negotiations now pending 
vetween the two countries. Whether it influenced the rejec- 
tion of our offer of arbitration or not I cannot tell, but there 
can be little doubt that it is calculated to augment the diffi- 
culties of Lord Stanley’s position in re to the Alabama 
claims. Should some disaster more terrible and more tangible 
that the mere loss of prestige compel us to consider the state 
of our navy, its armaments, and its armour, it will afford us 
little consolation to learn, when too late, how easily it might 
have been prevented.” 











THE ANTI-INCRUSTATOR. 
To tHE Eprror or ENGINEERING. 

Srr,—We are very much surprised to find a letter in your 
last impression, signed “ Boiler,’ which casts a libel upon 
everybody connected with Baker's patent anti-incrustator. 

We beg to say, in justice to ourselves, that his assertions 
are wholly inaccurate as far as our experience goes. 

We have the licenseeship for almost the whole of this 
country, and we most positively assert that we fully believe 
in the efficiency of the anti-incrustator as at present con- 
structed, and that all our sub-agents have equal faith in the 
invention, being empowered by us to guarantee its efficiency 
to our customers. 

We cannot but think that the letter has escaped your 
observation, otherwise you would not have allowed its inser- 
tion, and thus permit an anon, correspondent to charac- 
terise the invention as a “ swindle,” without at least giving 
his name and address, to enable the public and ourselves to 
test the truth or otherwise of his assertions. Will you please 
insert this letter in your next edition, and inform us in the 
mean time who your correspondent “ Boiler” is? 


Yours obediently, 
Airedale Foundry, Leeds, Kitson AnD Co. 
December 24, 1867. 

[We cannot disclose the name and address of any corre- 
spondent to whose letter, written over a nom de plume, we 
may give insertion. But we doubt not that “Boiler” will 
not hesitate to come forward, with his evidence, over his real 
name.—Ep. E.] 





To THE EpiTor or ENGINEERING. 

Srr,—I am considerably surprised at reading in your paper 
of the 20th instant a letter condemning the electrical anti- 
incrustator as a “swindle.” The strong term used, however, 
has too much the appearance of prejudice, or a diversion in 
favour of some other so-called anti-incrustator, to need 
further comment. I may add that I have seen the most 
satisfactory results, even in case of old boilers, from its use, 
and think it only right publicity should be given thereto in 
the columns of your valuable paper, as I firmly believe that, 
where fixed strictly in accordance with the directions given 
by the manufacturers, there can be no doubt of its proving 
the most valuable anti-corrosive agent yet introduced. 
regards the corrosion of the spikes, there is no difficulty in 
their being replaced should they become, after much use, 


ineffectual. 
Yours truly, 
Fordingbridge, Salisbury. VuULcan. 








TUNNEL UNDER THE CuIcaGo River.—The tunnel under 
the Chicago River is again under way with every chance of 
a thorough and successful prosecution of the work. From 
Mr. Chesbrough, “| engineer for Chicago, and originator 
(as all know) of the famous Lake Tunnel, as well as the plan 
for raising the entire city, which has been so successfully 
carried out under his management, we have received the 
specifications for the work, from which we learn that th, 
bottom of the tunnel, or top of invert in the middle of th 
river, is to be 32.4 ft. below low water. The length of tunne® 
will be 838 ft., with open approaches of 770ft. in all. The 
tunnel under the river is to consist of three passage-ways, 
one 10ft. wide for foot-passengers, the others 11 ft. each, for 
vehicles.—Journal of the Franklin Institute. 

Rvssta.—The Russian Government is making great efforts 
to develop the mechanical industry of that empire. For in- 
stance, it is noted that the construction of a bridge proposed 
to be thrown across the Boug, on the Warsaw and Terespol 
Railway, for the construction of which tenders had been invited 
from a number of Russian and foreign establishments, has 
been let to a Russian house. The Russian Government also 
intends to order a quantity of plant—including locomotives 
and tenders—from four works on its territories. It is further 
hinted that the Russian Government is dis , where ne- 
cessary, to stimulate Russian mechanical industry by direct 
pecuniary advances. 
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STERNE’S PNEUMATIC BUFFER AND DRAW-SPRINGS, 


AS APPLIED TO CARRIAGES ON THE METROPOLITAN RAILWAY. 


















































{ 
| : ~ 
FIC./ Mel Pa=P % 
{ St é 
! os 
| | ~ 
| A ee 
i vr) “ 
1 — . e | 
phtinnmapeng? ees sip thes eit tl aus ———— Pee ee yt ence aindin ate tien | 
: = 
; y Ais rm 5 
| ; HGP Uilt | IH il! H 1 
1 I wip n ' 
lhl Kh AA AIBHI Aa A HINO ny 
H i 1 y I 
| f { il tli MK i | # 
1 | 1 | | ' ! 
PUA | tilly 1 A 
H 1 wilt it 
ae | ' 
> OR + 
ae * Be at “ 
l ~ % g ~ , 
| 
q 
Ss pt = a 
—\-|—-i—- 7/4 — +e tao 
paoenaouan aaesceaaaee —-— — — — —- — §— 3 — — — — —— )2 —ji—-——--——— 
| P = | 
Z AS 
' | 
H a 
a  —  thipn—numatitiie=—«< =" Nee oe “~ 
I 


smae 


. i 
Speers 


rarer 











vy) tt ie 























Wt give, above, engravings of Mr. Louis Sterne’s Carymgeo | 
buffing and draw springs, as they are now being applied to the | 
carriages on the Metropolitan Railway. The resistance of Mr. 
Sterne’s pneumatic springs i- partly due to the action of the | 
india-rubver rings of which they are composed, but principally 
to the air enclosed by these rings. Each spring consists of a 
number of india-rubber rings placed between brass plates, the 
terminal plates of each spring being complete discs, whilst the 
others have each a hole in the centre. During the process of 
vulcanisation, the rings become securely attached to the plates, 
and each spring becomes thus a perfectly air-tight case. When 
a pressure is brought upon the springs, the air within them 
becomes compressed, and offers a resistance proportionate to the 
amount of such compression and to the area of the discs upon 
which the pressure of the air is exerted. As we have said, the 
india-rubber rings themselves also, to some extent, assist in 
resisting the compressive force, but their main office is to retain 
the air within them. They are made of somewhat peculiar 
section, as will be seen by reference to the engravings. 


In the case of the Metropolitan Railway carriages, each buf- 
fer-rod carries a kind of shoe, which embraces the correspond- 
ing end of a compensating beam, which extends from one spindle 
to the other. This beam is composed of a pair of § in. plates, 
10 in. broad in the centre, bolted together at a distance of 14 in. 
apart, with wooden packing pieces between them. At the 
centre a pin, 2} in. in diameter, passes through the beam and 
through an eye, forming part of a brass casting, which bears 
against the end of the bufling spring. The shape of this cast- 
ing will be understood by reference to the figures, and from these 
it will be seen that its sides are fitted to a pair of 1 in. bolts on 
which it slides, the length of the bearing surfaces being 104 in. 
‘The casting thas forms a kind of crosshead, which carries the 
Leam and transmits the pressure of the buffers fairly to ihe 
springs, and ‘he beam itseif enables the buffers to accommodate 
themselves to the positions assumed by the carriages in passing 
round curves, 

The buffing spring itself is really composed of three of the 
pueumatic springs, each consisting of four india-rubber rings, 
with the necessary intermediate and terminal plates. The three 
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springs occupy a length of 12 in., when uncompressed, and they 






are capable of being compressed 9 in., the range being limited 
by the length of the slots in the sides of the wrought-iron case 
which surrounds the spring, and through which slots the arms 
of the crosshead work. ‘Ie manner in which the spring and its 
case are secured in their places will be seen by reference to the 
longitudinal section and sectional plan; and these views also 


| show the manner in which the transverse frames of the carriage 


are braced, so as to enable them to resist the central thrust of 
the buffing spring. It will be noticed also that the inner ends 
of the buffer-spindles are fitted with light spiral springs, which 
bear upon the inner transverse plate, through whioh the spindles 
= and keep the shoes always bearing against the ends of the 

am, thus preventing “chattering.” The buffer-spindles are 
24 in. in diameter at the outer part of their length, and 2in. in 
diameter within the shoes. ‘The buffer-neads are forged on 
them. 

The draw-spring is formed by a pair of the pneumatic springs 
placed one on each side of the drawbar, each spring consistin 
of two india-rubber rings, with the intermediate and termina 
plates. The pressure is transferred to the spring by a cast- 
iron cross-plate as shown in the sectiona plan. 

Mr. Sterne’s pneumatic springs have been most severely 
tested by Mr. Burnett, the esmnation superintendent of the 
Metropolitan Railway, and they have been found to withstand 
all the trials most satisfactorily. One of the trials consisted 
in placing one of the carriages, fitted with the buffers, with one 
end against a brick wall and running an engine against it, the 
steam being kept on after the engine and carriage came into 
contact. Even this severe treatment produced no failure of 
the springs. The pneumatic springs have also been used with 
successful results on the Great Western and other railways. 
Our engravings—which have been prepared from working 
tracings, with which we have been kindly supplied by Mr. 
Burnett—show the arrangement of buffers, which is now being 
applied to fifty new carriages on the Metropolitan Railway. 








Tue Ricwarps Inpicator.—Messrs. Elliott Brothers 
have now sold og of one thousand of these admirable 
instruments, and the demand for them is continually in- 
creasing. 





RAILWAY IRON IN CANADA. 

Captain Tyiexand Mr, C. W. Eborall’s report upon 
the condition of the Grand Trunk Railway of Canada 
contains a most lamentable account of the failure of 
iron rails upon that line. That this failure has been ex- 
ceptional and peculiar we have no reason to suppose ; 
soloed evidence might as easily be collected to show the 

remature destruction of iron rails upon many other 

eens but it is only seldom that the severe truth of 
such failures is permitted to pass upon authority into 
print, and to thus before the whole railway 
world—a planet, by the way, of no inconsiderable 
magnitude. 

The Grand Trunk system has an extent of 
1377 miles, or 45 miles more than the London and 
North-Western, the Grand Trunk being, however, a 
single line for the greater bowser of its length. The 
tratlic recepts of the Grand Trunk are not, however, 
one-fourth as great as those of the London and North- 
Western, and it is worked by, in all, 298 engines, 
where the latter has about 1400. ‘The average daily 
mileage of the Grand Trunk engines for the last five 
years has been 68 miles, so that the equivalent 
number of thorough trains daily in both ctions 
eas nearly, or rather more than 
7 each way. Some portions of the line are, of course, 


has been 


worked much harder than others, and the trains 
drawn are heavier than those on English lines, the 
average of goods per train being 150 tons against 
only 58 in England, and the average number of 
passengers per train being 120 against 73 here. 

It is, of course, only by considering the traffic that 
we can form any useful notion of the wear of rails, for 
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to say that a rail has worn five, ten, or twenty years 
means nothing unless we have some idea of the tonnage 
that has passed over it. Ordinarily from six to thirty 
million tons of traflie will completely wear out a line 
of iron rails, the quality of iron being always very 
variable, and it will be found that many of the rails in 
the line will have been worn out long before even 
twelve million tons has been reached. The tonnage 
which will destroy a rail may accrue within a few 
weeks, or a few years, or only within twenty or thirty 
years, entirely according to the amount of the traffic. 
The ‘rail loses little or nothing by mere exposure to 
the weather, and the silent agency of time. 1f wagons, 
loaded to a gross weight of 10 tons, and measuring 
20 ft. over the buifers, were passed coulinuously over 
a line, at the rate of 20 miles an hour, the tonnage 
would exceed one and a quarter millions every day, 
and ihe rail would be worn out in from four to twenty 
four days, according to its quality. With but one- 
seventh as much traffic, the rail would last as many 
weeks ; with but one-thirtieth as much traffic, it would 
last as many months, and with but ,3,th as much 
traflic, it would last, practically, for as many years. 

If the average gross weight of the Grand Trunk 
trains were as much as 250 tons, and fifteen such 
trains were run daily over a single line, the wear of 
rails would be at the rate of 3750 tons of traffic daily, 
and even if the rails could bear but five million tons 
they should last 1333 days, or 3 years 8 months, nearly. 
Their durability ought, of course, to be much greater, 
since the best iron rails ought to withstand five or six 
times as much wear, in which case the Grand Trunk 
rails should have lasted from eighteen to twenty-two 
years. Here and there, indeed, Captain Tyler reports 
that rails nearly or quite twenty years old are still 
down in some portions ofthe line. But the experience 
with the great bulk of the rails has been very different. 
The report shows that from the beginning of 1860 to 
the 14th September last, 788 miles of line had been 
renewed, corresponding to an annual rate of 98 miles a 
year. The report goes on to say ; 

These renewals have been made principally with T Vignoles 
rails re-rolled at or supplied from the following -places: 
55,000 tons re-rolled from time to time at the Toronto rolling- 
mill; about 8000 tons re-rolled at the Bay State mills, near 
Boston ; about 8000 tons re-rolled at the Worcester mills ; 
6000 tons supplied from England by the Ebbw Vale Com- 
pany in 1862, and 2000 tons in 1864; 900 tons supplied by 
the Rhymney Company in 1864. There have been also some 
rails re-rolled latterly at Portland. 

Of the Toronto rails 12) per cent. have been again renewed, 
and the average life of these rails up to the end of 1866 may 
be estimated at less than eight years. They were at first too 
light, and the section was not a good one. The later rails 
from that mill have been heavier and of an improved form. 
They were increased from 62 1b. to the yard in 1860, to 64 1b. 
in 1863, to 69 1b. in 1864, and it is desirable that they should 
in future weigh 76 Ib. to the yard. 

In 1865 puddled bars were imported from England with a 
view to improvement for the heads of these rails, but the 
heads so applied proved to be too soft, and it has since been 
found more advantageous to place the puddled bars between 
an upper layer of old bridge-rail iron, improved by a second 
rolling, and the lower bars of old iron which complete the 
pile. A head sufficiently hard has thus been combined with 
a rib and bottom flange of the requisite degree of toughness, 
and the puddled bar appears to have formed a good weld with 
the iron on either side of it. 

The rails re-rolled at the Bay State and Worcester mills 
have in like manner proved to be too soft, and have more or 
less been crushed under the weights of the engine-wheels. 
Nearly the whole of the former iron, and about 20 per cent. 
of the latter iron, has already been again removed from the 
track, and the rails re-rolled at Portland have shown similar 
indications. 

Of the rails which were sent out in 1862 by the Ebbw Vale 
Company, and were laid down in 1862-63, 60 per cent. have 
already been taken out of the traex, a large ape have 
been shortened or repaired, and few remain in the condition 
in which they were originally laid. Their average life is esti- 
mated at less than five years. Of those sent out by the same 
company in 1864, at an inereased cost of 2/. per ton, and 
called “steel headed,” the average life will not, it is con- 
sidered, be longer than six or seven years. 

The Rhymney Company’s rails, laid down in 1864-5, have 
also worn badly, and will all be renewed again by the end of 
1868, 

The life of all these rails ought, if they had been of suitable 
quality and of reasonably good iron, to have averaged at 
least ten years. On this assumption, anc taking into account 
the expense of removing, cutting, and repairing, the loss to 
the company from their defects may be estimated to have 
been directly in money value : 


Toronto rails, loss on 55,000 tons ... we. £60,000 
Bay State and Worcester rails, loss on 

16,000 tons we om ee ene 10,500 
English rails, loss from 1860 on 7900 

tons sas eee eee eee eee 24,000 





Total direct loss in seven years ee. £124,500 
But the indirect loss has been far greater. About 200 miles 
of rails, which ought still to be in the track, having been re- 
moved from it prematurely, the officers of the company have 
found it impossible to renew other portions of the line where 


renewal was urgently required. e old f rails, employed 





by the contractors during the construction of the railway, and 
for traflic ever since that time, have unavoidably been.kept in 
use longer than their condition would otherwise justify. 
Fractures of these rails frequently occurred, and the results 
of these fractures and other defects, by causing accidents and 
obstructing traffic, with their attendant inconveniences and 
delays, enhanced the difficulties of the company to an enor- 
mous extent, 

When the company was in financial difficulty some years 
since, the permanent way fell into a depreciated condition, as 
is too frequently the case under such circumstances. Much 
time and expense would then have been required in any case 
to raise it from that condition. But when it became necessary 
to renew the new rails in place of the old ones, the difficulties 
of the case were, as may be imagined, materially aggravated ; 
and it has taxed the officers and servants in charge of the 
track to the utmost to keep the trains running. The rails 
have heen turned end for end, cut, patched, and much worn 
down in the process. They have been changed from ‘the 
branches to the main line, and from one part of the system 
to another; and those which had been once rejected from the 
main line and laid down in sidings were even in some cases 
restored for a further term of service to the main line. It is 
only right by mentioning these facts to show the difficulties 
with which the officers now in charge of the permanent way 
have had to contend. The fractures that occurred were 
chiefly in the f rails, of which 3203 miles remained in the 
track up to the end of 1866. They broke mostly, as might be 
expected, at a distance of 2 ft. or 3 ft. from the joint, but 
frequently in other parts, after being much weakened by wear 
and tear. These rails, originally 21 ft. long, now vary in 
length. It is hardly necessary to say that they must, where 
the traflie is heavy, be removed from the track as soon as 
possible, a process which is being carried out as fast as new 
iron can be obtained. The best of them may, however, with 
improvements as to joint fastenings, which I shall presently 
recommend, be left longer in the track on those parts, as, for 
instance, on the 250 miles east of Richmond, where they have 
been less worn, under a very light traffic, and with fewer 
trains. 

Considering the disordered finances and moderate 
traflic of the Grand Trunk Railway, Captain Tyler 
recommends irox rails for renewals, but he does this 
only upon the supposition that a really duradle iron rail 
may be obtained at an advaneed price. Mr. Brydges, 
however, the managing director, who was in London 
last summer, and who has had the management of the 
line for a number of years, has strongly recommended 
the board of directors to substitute steel in place of 
iron, and there can be not the least doubt that the 
adoption of this material would save the company 
infinite expense in the end. It is far more likely, too, 
that Mr. Brydges’s advice will be followed than that 
of Captain Tyler, the former being the most respon- 
sible officer of the line, while Captain ‘Tyler has 
had no other opportunities than a hasty run over it 
on this (we believe) his first visit to America. 


METROPOLITAN TRAMWAYS. 
To tHe Eprror or ENGINEERING. 

Srr,—It is a notorious fact that the widest of our streets 
are too narrow for the daily traflic, and we cannot afford space 
for tramways taking a 5-mile radius from the Mansion House. 
In fact, such a system would not work at all satisfactorily in 
that area, and I trust a member of the M. T. C. (limited) is 
now fully convinced that your correspondent “ D. T.” has 
pointed out that when roads are made of different metals, that 
ruts will form, and accidents occur. The tramway between 
Westminster-bridge and Kennington had a grooved rail flush 
with the road, and, in my observation, I noticed when new 
metal was laid on the road that the small stones got kicked 
into the groove, and that the crushing and pounding of the 
said metal was grating to the ear, and I have no doubt 
the road trustees would have soon given in a claim 
for damages. The obviously simple plan of directing 
the traflie over the bridge with the flange rail system 
had to be given up for more than one reason. Notwith- 
standing the police regulated the traffic when a string of 
vehicles were on the rail, an omnibus stopping or an occa- 
sional break-down brought the rest to a stand, and although 
a Hansom cab driver could overleap the flange, a four-wheeler 
could not, so had to back out or wait until the obstruction was 
removed. Now a smooth tramway of cast iron has advan- 
tages in a scientific point of view, as the vibration is less felt ; 
but even it had to be taken up, as a smooth cast-iron surface 
affords no foothold for horses; consequently the tramways 
are open to the same objections, and although they have suc- 
ceeded in other countries, I do not consider they are at all 
suited for the rapid driving in the metropolis; and the scheme 
has been twice tried, and been found wanting. “A Member” 
will not go into the points about the cab ranks, &c., but shunts 
it over to the select commiitees. Well, I will just tell them 
that they must take to the one, and give up the other, and 
that, I have no doubt, would please all the members connected 
with the unfortunate company. But I say, go on; the day 
may come when the lord mayor’s show, with all its pomp and 
pageantry, may ride along the Strand in a limited tramway 
company’s cars, but I think that day far distant. 

A word in conclusion. ENnGtnrertnG has made it very 
easy work for the select committee this session. Many a 
bubble project will not have a very patient first reading, nor, I 
reckon, a second one neither. 


December 21, 1867. OBSERVER. 








Tames VALLEY DratnaGr.—We are requested to state 
that Mr. Russ is not a member, of the firm of Messrs. Lucas 
and Wilkinson. 





NEW SOUTH WALES AND METROPOLITAN 
CARRIAGES. 


To THe Eprror or ENGINEERING. 


Srr,—Mr. Robert H. Burnett is a young man, apparently 
full of health and spirits. As he grows older, in conduct 
and discretion, as well as in engineering experience, he will 
srobably come to the conclusion that there are certain things 
: would wish undone, and certain words unsaid, which 
neither build up nor establish facts. hi men in the long 
run must be measured by their general characters, and no 
amount of sneering will add to, or take from, the weight of 
an argument. If any man in the engineering profession 
assumes more than he is entitled to, there are abundance of 
clear logical brains therein to reduce him to his exact value. 
An engineer follows his profession more or less with the ob- 
ject of obtaining money, whether as an inventor of improve- 
ments or as the resident engineer of a railway; and it is just 
possible that Mr. Burnett Sead not himself serve the Metro- 
politan gratuitously ; and so long as he ‘makes his duty or his 
conscience paramount to his pecuniary gain, he is, if com- 
petent, a useful member of society. I will now proceed, 
categorically, with my answer to the letter of Mr. Burnett 
in your number of December 20. 

1. In the year 1839 I placed on record the first plan that I 
am aware of for enabling the leading and trailing wheels of 
engines and carriages to take lateral and radial movement on 
curved lines of rails, with provision for preventing their run- 
ning with loose movement on straight lines; and from that 
time to this I have been agitating the question in various 
forms, of which one was the radial axle-box. That “railway 
authorities” have not been “‘my humble and tardy disciples” 
Mr. Burnett himself gives proof. 

2. Ido claim “some merit” for the introduction of the 
plan for controlling the radiation of the axles of the New 
South Wales and Metropolitan carriages; and it is clear that 
Mr. Burnett considered it necessary to guide the movement, 
and render it safe, or he would not have altered the non- 
radial plan on which they commenced. He says that the 
Bissell engines have all worked very satisfactorily, “never 
seizing ;” but fearing that the ponts might rust up, if 
applied to carriages, he did not use the Bissell plan to them. 
If he had used it, he must have used also the “double in- 
clined planes” to keep it steady, which is said to be one of 
the requirements of the Bissell truck, and, moreover, a strong 
central framing to the carriage to carry the load. If it was 
essential to apply the Bissel movement to the éomparatively 
short wheel-base of the engine, @ fortiore it was important 
that the carriages should have the same construction, and 
still more on the long carriages of the Metropolitan. 

3. I do claim the merit of haying put on record, prior to 
any alteration or contemplated alteration in the metropolitan 
carriages, the principle of using very long swinging spring- 
shackles to give free movement to the wheels and axles, and 
at the same time guiding those wheels and axles by radial 
frames attached to the axle-boxes, the office of the frames 
being simply guidance without carrying the load, and giving 
free action for the rise and fall of the side-bearing springs. 

4. 1 do claim the merit of putting the improved system on 
the traced plan of the Metropolitan carriage which Mr. 
Burnett says he furnished to me “in charity, as he gives a 
penny to a beggar.” The object was to convert this carriage 
from its lever abnormal movement to a radial movement true 
to the curves of the rails, and this with as little alteration or 
cost as possible. The carriage consisted of a pair of unguided 
bogies, one at each end, and the shackles were quite in- 
adequate to any effective amount of radial movement. The 
end shackles, 5 in. long, were replaeed (on the tracing) by 
shackles 18in. long; the side frames, connecting the axle- 
boxes, were supplemented by a cross-bar carrying a quadrant 
frame pivotted to the upper frame over the inner axle, thus 
giving true guiding movement without the frame carrying 
any load save through the springs, the pivot rising and falling 
through the frame to provide for the spring action. 

5. Mr. Burnett did not put this in practice. What he did 
was, after passing through the nang of tying radial axle- 
boxes to the end wheels, and finding that they did not give 
sufficient side movement, was to apply this same principle of 
loose shackles combined with radial guidance to a single pair 
of wheels at each end, simply taking a pair of wheels away 
at each end out of the radiation. He thereby leaves a very 
long rigid base to the four centre wheels, which is less favour- 
able to true movement than the radiation of all eight wheels 
would be, and certainly is less favourable than the arrange- 
ment of the wheels in Mr. Fowler’s office for the New South 
Wales carriages, wherem the centre wheels are kept closer 
together. 

Apparently Mr. Burnett conceives that, by applying the 
principle to two wheels instead of to four, he has avoided 
those arrangements in which I have what he calls a “loving 
interest.” Had he consulted the record, he would have found 
that both four wheels and two wheels were provided for, and 
that the same principle applies to both. 

6. I never said or implied that Mr. Burnett consulted me. 
He was first introduced to me at the Society of Arts, and I did 
then and since, as I should do to any one, state my views and 

ylans for his acceptance or refusal. Judging from his letter, 

- would appear to be so self-contained as to need no one’s 
counsel, and I do not assume to judge or impugn his powers. 
He may be competent to invent and plan everything con- 
nected with railways ; but, nevertheless, the fact remains that 
I did pnt on paper for him the plan of the four radial wheels 
combined with the swinging shackles, and he has varied it 
to two wheels, apparently in the belief that he has achieved 
something original, or something avoiding my claim. 

7. If, by a new combination and system, a carriage so con- 
structed that it could not run without great surplus friction 
and possible risk on curves of rails, be made to run without 
that friction and risk, and without destroying its steadiness 
on straight lines, I submit that such a change constitutes a 
good and valid claim to originality, and that even supposing 
Mr. Burnett to have pert at it independently of my plans, 
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that fact would not invalidate my priority, unless he had 
preceded me in recording it or using it. ; : 

Getting off the rails, and especially on the thickly trained 
Metropolitan line, is so serious an evil, that it is a perfectly 
legitimate pursuit for an engineer to devise means of pre- 
venting it. Had the description of the carriages not found 
its way into your pages, I should not have troubled you with 
writing on the subject ; but I had to rectify the description 
in order to defend my own claim, or let it go by default. 

Lam, Sir, yours faithfully, 
W. Brivers Apams. 








EDITORIAL EDUCATION. 
To tur Eprror or ENGINEERING. 

Sirn,—The short paragraph on the above subject, quoted 
from Echoes from the Clubs in your last number, is no doubt 
well placed just at this time, when the subject of technical 
education engages general attention, for, to be sure, a little 
algebra should form part of the education of the engineer, 
and as very few of them hail either from Cambridge or from 
Oxford, this may form an additional reason why attention 
should be called to the subject in the columns of your journal. 

Although the equations of which the Cambridge man com- 
plains are rather of the nature of puzzles, and have little 
practical value beyond the discipline of the mind which they 
enforce, the remarks of your contemporary are quite to the 
point. In presenting liis and your readers, however, with 
the solutions of those dreaded equations, he has allowed him- 
self to be betrayed into a mistake, which I must beg leave to 
correct. 

His solutions, or rather rendering of equations (1) and (3), 
are undoubtedly correct; but the one of equations (2) is 
faulty, as you will see from the following. ‘Those equations 
read thus: 

V#—5+e ¥—11=7 1 (9); 

and a? y2—11 a®—5 y2=45$ : 
and your contemporary reduces them into the following shape: 
we+y=7, 
and 2? y?=100. 
Now, this latter evidently reduces itself into 
xy=10, 
and the only two numbers which fulfil the condition 2-+-y=7 
and xy=10, are 2 and 5, and to determine which of the quan- 
tities « or y should be made equal to 2 or 5, is merely a 
matter of trial by substituting these numerical values for the 
literal ones in the equations (2). Upon examination, how- 
ever, you will observe that in no case will these values fulfil 
the conditions of the equations (2), for if you make #=2, 
then you get 
Vxe—b=V4—5=V—1, 

which is an imaginary quantity, and 

AV y—11=V/ 26—1l=V/ 14, 
which is not 7, but rather less than 4; and, on the other 
hand, a? y?—11 a®@—5 y°=456=22 x 5°@—11 x 2?—5 x 5*?= —69, 
which, as you see, leads to the absurdity, 45+69=0. 

Similar results are arrived at by making «=5 and y=2. 

Your contemporary, however, is not entirely wrong, for, 
by putting 








x?—d5=a, and A/y*?—11=); ° 
then a+6=7, . 

and a? U?=(«®—5) (y°-11)=a? y*—11 a7—5 +55; but 
remembering that a* y?—11 #?—5 y2=44, it follows that 

a® 6°=45+55=100, 

or ab=10. 
If, now, you make a=2 and b=5, you get 
or x*—5=4, or x*?=9, and a=3, 
and ,/7?—11=5, or y?—11=2%5, or vy’? =36, and y=6, 
which, you perceive, is quite different from the solution 
given by your contemporary; but, upon investigation, you 
will find that these values fulfil the conditions of the equa- 
tions (2), for 3° x 62—11 x 3? —5 x 62=324—99 — 180=45. 
You had better send a copy of your journal to your con- 

temporary, that he may see his own error, and be a little+less 
hard upon Cambridgemen another time, notwithstanding 
their deficiencies. The fact is that these equations, though 
easy cnough, require a great deal of practice in the manipu- 
lation of algebraic quantities to hit upon the dodge which 
will lead you into the proper track for their solution, and 
many a man, otherwise well up in mathematics, but not 
having had practice enough, might be found wanting if 
called upon to solve them. Thus equations (1) compel you 
to have recourse to logarithms, though not to the tables; 
equations (2) compel you to introduce two new unknown 
quantities ; and equations (3) compel you to transform deci- 
mal into vulgar fractions, all which little dodges you do not 
think of, unless, by repeated practice, you know that you 
may require to have recourse to them. 

1 remain, dear Sir, 
Yours very truly, 

J.J. Brrcket. 


V2? —5=—2 


=2, 


December 23, 1867. 





To tue Eprror or ENGINEERING. 

Sir,—If the Echoes from the Clubs were not quite so con- 
fident and censorious, it would perhaps be scarcely worth 
while to point out that, according to the second equation, 
x=3, and y=6; therefore x-+-y=9 (instead of 7), and «2 y2= 
324 (instead of 100). 

I refer to that article in your journal of the 20th instant, 
which is headed “ Editorial Education.” 

Newport, Mon., December 23, 1867. C. 


LOCOMOTIVE ENGINES. 
To tux Eprror or ENnGIngerine. 

Str,—I have pursued with much diligence the gradual 
development of the Fairlie system of locomotive engine. 
Like many railway men and engineers, while acknowledging 
merit in new principles, and while following with interest 
the convincing arguments of a perseverant and far-seeing 
pioneer, I like to consult the teachings of practical experience 
as bearing directly upon the success or non-suceces of alleged 
im provements. 

r. Fairlie, while claiming, and in my opinion very justly, 











that his system is equally good for working level and straight 
lines, on the score of economy, maintenance, and renewals of 
permanent way and rolling stock, admits that his great ob- 
ject is to carry cheap railways (which, he says, not only open 
up new sources of industry and wealth, but carries a civilis- 
ing influence wherever they extend, more patent than all 
else besides) into all parts of the globe. As a natural con- 
dition this necessitates the working of steep gradients and 
sharp curves; for without these cheap railways cannot be 
made to work both well and economically. Mr. Fairlie has set 
himself the task of designing a motive power that shall 
overcome these difficulties—no mean task, it will be admitted, 
—and I, for one, after a very careful study of the whole ques- 
tion, begun with grave doubts as to its success, am compelled 
to admit he has succeeded far beyond anything I could have 
conceived from his first introduction of the subject. 

Lhave studied the problem of working steep gradients and 
sharp curves from an carly date, being satisfied that, unless 
this could be accomplished, countries of extraordinary forma- 
tion, like Switzerland, could never enjoy the full benefits of 
railway communication. The very interesting struggle, 
which took place in 1851, between some of our ablest en- 
gineers in designing the best locomotive engine for working 
the Semmering incline of the Vienna and Trieste Railway, 
arose in consequence of the Austrian Government offering a 
series of prizes to be competed for on this incline, showing 
at that early date how all-absorbing the subject was. 

It will be remembered that four engines, the “ Bavaria,” 
“ Neustadt,” “Seraing,” and “ Vindobona,” all of special 
design and from different makers, competed, and how the 
* Bavaria” came off victorious. It may not, however, be so 
well remembered that one of the competing engines, the 
“ Seraing,” sent by the Société Cockerill, of Seraing, was in 
form very similar to one of Mr. Fairlie’s plans, viz., with a 
double-barrel boiler, central firebox, carried on a pair of steam 
bogies. This engine, I find, was fully described in your 
valuable publication, vide p. 84, vol. i., and it is concerning your 
concluding remarks—‘ we cannot say why this engine did 
not continue at work, but it failed to give satisfaction”’— 
that I beg to state a few facts compiled from an authentic 
source. ‘The fact of this failure, together with the apparent 
similitude between Mr. Fairlie’s plans and the “ Seraing,” 
which any superficial observer would pronounce to be the 
same—as I did—prevented me for some time from closely 
examining the subject, but I was induced to do so by the 
articles and illustrations which appeared from time to time, 
not only in your journal, but in U'he Engineer also, and the 
unanimity with which both journals (being somewhat un- 
usual) hold that Mr. Fairlie’s principle was the right one 
and deserving the earnest attention of all railway men led 
me to examine more minutely the details of the two systems, 
and to decide, that while there is a close resemblance in out- 
line there is as distinct a difference in the principle and the 
designing of the details as there is between the “ Seraing” 
and an ordinary locomotive engine. 

Moreover, the “ Seraing,” as is well known, failed princi- 
pally for want of heating surface ; had the engine been pro- 
perly supplied in this respect, it would have given satisfac- 
tion, notwithstanding the very defective design of the details, 
especially of the machinery, which was so huddled together 
as to be entirely beyond the supervision and control of the 
driver. This is fully borne out by Herr Engerth, who, in his 
paper on the “Semmering Engines,” says that had these 
detects not existed, the “ Seraing” would have developed the 
best results. 

So satisfied am I of the great superiority of Mr. Fairlie’s 
system, that I have recommended its speedy adoption on our 
lines, and I trust ere long to see these engines at work. Their 
introduction will modify our notions of railway working very 
considerably. I am, Sir, yours faithfully, 

ApoLtpH BRUNNER. 

Winterthur, Switzerland, December 19, 1867. 








A PROPOSED SUBWAY UNDER THE 
THAMES. 
To THE Eprror or ENGINEERING. 

Srr,—If Mr. Doull had taken the trouble of making him- 
self familiar with the subject treated on in his letter, he could 
hardly have failed coming across papers and pamphlets, by 
Mr. Barlow himself, the perusal of which would have instructed 
him, at least, enough to prevent his issuing such crudities 
as those brought forward in his communication. There is an 
old adage about somebody’s grandmamma very applicable to 
the case. As most professional men are well aware, no 
engineer is more fully alive to the great theoretical superiority 
—and, within certain limits, practical advantages also—of a 
line with a descending gradient followed by an ascending 
one—in short, ofan “undulating” railway, the mathematical 
principles of which were treated exhaustively at least thirty 
years ago. 

The illustrations preceding Mr. Doull’s letter also carry us 
back about the sam@fmumber of years. The “ patent fans” 
are precisely identical with the very crudest forms of rotary 
engines schemed in those verdant days. Itis hardly necessary 
to criticise them under their new name, and in their new 
capacity of air-shovels. We all know how sweetly fans work 
when out of balance, as these are—slightly. Theoretically, 
neglecting friction and inertia, no power would be consumed 
in thrusting out and pulling back the blades. Practically, 
however, it may easily be shown that in a fan of the propor- 
tions shown in the sketch, working at a pillar of about 3in. 
of water, the power absorbed by internal friction alone would 
be at least 50 per cent. of the whole. As the fan is, we are 
told, intended to work slowly, say, at only 200 revolutions 
per minute, it would not knock itself to pieces as soon as 
might at first be anticipated. At that speed the number of 
times motion would be changed in direction, or, in other 
words, the number of startings and stoppings of the blades 
would be merely some 80 times per second. 

The other fan, the one like a policeman’s rattle, I do not 
profess to understand. 

Your obedient Servant, 


Westminster. - J. TUGWELL. 





SEWAGE PUMPING-ENGINES. 

In May last, the Norwich Board of Health announced that 
they were prepared to receive tenders for the supply of pumping- 
engines for raising the sewage water of the city of Norwich, it 
being specified that the engines should be capable of raising 
2500 gallons per minute through 18in. pipes, 2600 yaras in 
length, to a net height of 144 ft. above the bottom of the engine- 
well, and that they should also be fitted with low-lift pumps 
capable of raising 12,500 galions onl minute to a height of 20 ft. 
Each contractor was to supply his own design, and amongst 
those thus sent in was that of the late Mr. W. P. Wilkins, of 
pswich (who has been succeeeded in business by his son, Mr. 
‘Thomas Wilkins), which we illustrate on pages 602 and 603. 
Ultimately Mr. Wilkins’s design was not accepted, the Board 
deciding in favour of Messrs. Clayton, of Preston, who proposed 
to supply three beam-engines for doing the work. An engine 
of the same design as those proposed for use at Norwich was, 
however, erected by Mr. Wilkins in 1862 at the cement works of 
Mr. John Pattrick, of Dovercourt, where it has been doing good 
duty ever since; and the present Mr. Wilkins has lately sent 
in tenders for the supply of an engine, of precisely the same kind, 
for pumping purposes ot Worthing. In this latter instance there 
isa single engine driving one pump placed in a well 100 ft. deep. 

As will be seen by the engravings on pages 602 and 603, the 
pumping machinery which it was proposed to use at Norwich 
was in duplicate, there being two similar engines, each 
provided with its own high-lift and low-lift pumps. The 
engines are of the inverted-cylinder or ‘ steam-hammer” class, 
and they are placed on opposite sides of the engine-house with 
their crank-shafts in line with each other. ‘The adjacent ends 
of the crank-shafts have coupling flanges forged on them, and 
by these they can be connected to an intermediate shaft, which 
thus couples the two engines when required. The high-liftand 
low-lift pumps of each engine are each driven from an inde- 
pendent countershaft, as shown in Figs. 1 and 2, page 602, The 
crank-shaft of each engine carries two spur pinions, which gear 
into spur wheels on the two countershafts, from which the high 
and low level pumps are respectively worked. The ratio of 
the gearing is 1 to 3. Of the pumps we shall give further 
particulars presently. 

The construction of the engines will be seen from the enlarged 
views of one of them, Figs. 1 and 2, page603. The cylinder, which 
is 2 ft.in diameter, with 3 ft. 6 in, stroke, is carried by a pair of 
castings which are bolted to it, and which rest upon a pair of cast- 
iron hollow columns, each 12}in. in diameter at the top and 
14 in. in diameter at the bottom. One of these columns is used as 
a feed-water heater, the exhaust steam being led through it by 
a 5in. cast-iron pipe, and the feed-water being caused to pass 
through the annular space between this pipe and the column. The 
lower part of the column just mentioned forms the condenser, 
and a cast-iron pipe leads from it to the air-pump, which is a 
single-acting pump of ordinary construction. The arrangement 
of teed-water heater should have been shown on the left-hand 
side only of Fig. 1. It will be seen by this section that the 
cylinder is not steam-jacketed ; but that it is, on the contrary, 
exposed on one side to the influence of the exhaust steam on its 
way to the condenser—decidedly a defect in the design. 

It will be noticed from the section, Fig. 1,that the engine has 
no guide bars, the piston-rod being guided by a parallel motion, a 
novel arrangement for engines of this class. Que pair of radius 
bars of the parallel motion is made much stronger than the other 
pair, so that they form levers from which the air, feed, and cold- 
water pumps can be worked. ‘This arrangement is a neat and 
convenient one. The distribution of steam to the cylinder is 
effected by a pair of short slide-valves with expansion-valves at 
the back, and a small valve, A, is provided, by means of which 
steam can be admitted by hand to either end of the cylinder, so 
as to facilitate the starting of the engine. The throttle-valve is of 
the equilibrium class, and is worked by a rod connected toa lever 
extending over the top of the valve-chest, as shown in the figures. 

The construction of the pumps is shown by Figs, 2 to 6, 
Figs. 3 and 4 referring to the low-lift and Figs. 5 and 6 
to the high-lift pumps. They are all double-acting pumps 
with 3 ft. stroke, the barrels of the low-lift pumps being 51 in. 
and those of the high-lift pumps 23 in. in diameter. All the 
valves are of india rubber, and they work on inclined faces 
situated in valve-chambers, which are connected to the pump- 
barrels by passages arranged as shown in the various figures just 
mentioned, trom which it will be seen that the valves are readily 
accessible. The passages might have been arranged, however, 
so as to allow the water to follow a more direct course. The suction 
and delivery pipes of the low-lift pumpsare 20 in., and those of the 
high-lift pamps 12 in. in diameter, and these diameters are not in- 
creased—as they might be advantageously—at the points where 
the valves are placed. ‘The pumps are situated as shown in 
Figs. 1 and 2, the suction valves being about 18{t. above 
the bottom of the pump-well, and they are shown in the draw- 
ings as being carried partly by the suction pipes, and partly by 
cast-iron girders which extend across the well. It would, 
however, have been better, we think, to have carried the pumps 
by the girders entirely, thus relieving the joints of the pipes 
from al! strains caused by the action of the pumps. The de- 
livery pipes from the low-lift pumps are united close to the 
pumps to a single main of larger diameter, and the same is the 
case with the high-lift; but in neither instance do the drawings 
show that any provision has been made for shutting off 
the pumps from the mains in the event of either of 
them failing. This is decidedly an omission, either in the 
drawings with which we have been supplied or in the 
design. It would also have been better, we think, if the 
pump-well had been divided into two parts, sluices being 
provided for excluding the water from either compartment 
at pleasure, so that one could be cleaned out whilst the 
other was being pumped from. The high-lift pumps are pro- 
vided with large wrought-iron air-vessels on the delivery side, 
and a pair of pA. st is also fitted to the rising main just 
outside the engine-house. The pump-pistons are all of cast 
iron, and are each packed with three brass packing-rings sprung 
into their places. 

The engines were to be supplied with steam by two double- 
flued Cornish boilers, each 20 ft. long by 6 ft. 3 in. in diameter. 
The boilers were to be worked at a pressure of 551b. per square 
inch, and the engines were intended to run at 45 revolutions per 
minute, the pumps making 15 double strokes per minute. 


— 
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THE SOCIETY OF ARTS. 


Is the Society of Arts in such straits for “ papers” 
that their council could provide no other entertain- 
ment for the members, on Wednesday week last, than 
the abortion read by Nicholas Burgh? Or” have they 
no reading and revising committee, and was the rub- 
bish shot upon them unawares? The title was a very 
brave one—ljkely to attract a good audience, if = 
one fit to write upon the subject had been announced. 
It was “Onthe Principles that Govern the Future 
‘* Development of the Marine Boiler, Engine, and Screw 
“ Propeller.” There can be no question as to the im- 
yortance and attractiveness of the subject, and, had it 
= properly dealt with, any paper upon it would 
have been received with real gratitude to the author. 
But we should have supposed that the council of the 
Society of Arts had taken the measure of Burgh long 
ago, especially as he had inflicted two of his shallowest 
and most te *‘ papers” upon them two or three 
years since. Burgh occupies the same relation to 
engineering literature that the poet Close does to 
poetry. He is an emancipated draughtsman, posses- 
sing many well-filled sketch-books, and that unfortu- 
nate malady, cacoethes seribendi; but he has no idea 
whatever of natural principles, nor can he write the 
English language any better than, from an unfortunate 
physical infirmity, he can speak it—an infirmity to 
which we should be the last to allude were it not that 
Burgh is ready to exhibit it wherever and whenever 
he can get anybody to listen in public to his stam- 
mering. 

So far from treating of any principles whatever that 
could govern the future of marine engineering, Burgh 
bored a small audience with the most atrocious trash 
that could be concocted ; a dissertation filled from be- 
ginning to end with blunders, for which a schoolboy 
would have deserved the birch, and which, had it even 
been free from these blunders, would have been fit 
only for an audience of apprentices. 

Lt consisted of three pretended treatises—one upon 
the marine boiler, one upon the marine engine, and a 
third upon the serew propeller. Of the first treatise 
the third sentence is, “To begin, then, I must allude 
“to the quantity of heat in the fuel, and the correct 
** mode of extracting it.” And Nicholas “ alludes” to 
it as follows: “The chemical properties of coal are, 
“free carbon, hydrocarbons, waler or oxygen, and 
“ hydrogen, and solid matter termed ash.” We had 
thought that carbon, &c., were rather constituents 
than “properties” of coal, that water and oxygen 
were not equivalent terms, and that there were other 
solid matters than ash. ‘In some instances,” said 
Burgh, “ the solid matter is 25 per cent., while with 
* superior coal only 6 or 10 per cent.” We had 
thought that in superior coals the solid or cokable 
matter often amounted to even 90 per cent., and that 
the other “solid matter,” the ash, was often as little 
as from 14 to 3 per cent., and that superior coals did 
not contain from 6 to 10 per cent. of “ solid matter” 
in the form of ash. Burgh will perhaps overhaul 
Playfair and Delabeche’s reports upon British coals, 
“and when found make a note of.” Then, said 
Burgh, “the products of combustion, according to 
* Professor Rankine, are carbonic acid gas, nitrogen, 
“ air, ashes, and steam in the following proportions : 


Value. 
Carbonic acid gas one eos ons 217 
Nitrogen... ons eve ee eve 245 
Air one one eee ese eee .238 
Ashes... eee eee ese ove 200 
Steam eee ° ° eee A75 


Now, we need hardly say that these are xo/ the pro- 
portions which the products of the combustion of 
coal bear to each other, making as they do a total of 
1.375 with steam, instead of nitrogen, as the principal 
ingredient. Nor does Burgh attempt to show how 
this dry tabular statement, even were it correct, in- 
stead of being a statement of something altogether 
different—viz., the specific heats of the gases, as it 
really is—has anyting to do with the “ future develop- 
ment of the marine boiler.” , 

Then follows more matter, al:nost wholly irrelevant 
and mostly questionable, till we arrive at the state- 
ment that “gua metal” of a tensile strength of 
36,000 lb. per square inch, “is mostly used for tubes, 
being next in strength to wrought iron.” This is 
certainly the first we have ever heard of gun metal 
tubes being used. 

The following morceau deserves to be reprinted as 
it stands. 

In my own practice, for general purposes, I consider the 
following proportions of the value of heating surfaces : 


Firebox— Value. 
Crown, surfioe... eee ook eve 1.000 
Sides above firegrate ... eee exe 500 





Combustion chamber— Value. 
Crown and part curved back surface _—1.000 


Tube-plate, effective surface ... ae 875 
Back (curved) ... oo ove oss 508 
Ends... oe eee ese “ 400 
Tubes— 
Total length (if copper) . oes 2.976 
(if gun-metal)... eco 2.5 


” 

What Burgh’s “ practice ” is we do not know, nor 
do we know how he is able to “consider” such pre- 
cise proportions of the value of heating surface. Nor 
can “any fellow understand” what is meant by the 
coefficient appended to “the total length of tubes,” 
the surface of which would appear to be nearly three 
times as effective as that of any other heating surface 
in the boiler. 

“ Here be truths :’ 

The direct conversion of the water into steam, I believe, 
is spherodial, i.e., the water is formed into minute oblate 
spheres filled with the heat, after which into globes, and thus 
is passed into what is termed saturated steam ; but also bear 
in mind that the more heat put into the water, or the higher 
the pressure of the steam, the thinner and smaller will the 
spheres be, and therefore the lesser saturated the steam. This 
law is the cause for superheating the steam, and putting a 
safety-valve on the superheating chamber to prevent an ex- 
— from the further generation of steam in the super- 
reater. 

And here are more truths : 

I have shown you in the preceding section that steam is 
simply composed of heat and water, and you are also aware 
that the higher the pressure of steam the more heat is put 
into it. Now, any heat wasted, bear in mind, is actually fuel 
consumed without effect, which is the reason for steam- 
jacketing the cylinders. Were there time and space, I would 
prove to you that the loss of heat by radiation, both with the 
boiler and engine, is considerable, and that tons of fuel con- 
sumed have never performed any duty. To mend this we 
must work the steam expansively, with high pressures, and 
simple gear for the cut-off—not to beused as a plaything, 
but as a requisition of practical value. 

And is it for trash like this that our first engineers, 
to say nothing of admirals, barristers, men of science, 
and the dilettanti are to be invited to the Society’s 
meetings? Are they to sit under these little lessons 
at which a stoker’s unbreeched boy might rebel, and 
be told that ‘steam is simply composed of heat and 
“ water,” and that “any heat wasted, is actually fuel 
** consumed without effect!” as if the alternative enun- 
ciation threw any additional light upon the first? And 
** were there time and space”—as if the space within 
the Society of Arts’ hall was insuflicient—“ I would 
** prove to you that the loss of heat by radiation, both 
“ with the boiler and engine, is considerable.” Verily, 
Burgh, so it is, but we need no proof of yours, and you 
need not therefore trouble yourself about “time and 
space” wherein to prove it. We all knew it long 
before you did. Nor will this loss by radiation be 
mended, or lessened, by the means you propose, and 
which have been so often urged by better men than 
you, and that before you were born. 

Having expressed his views on the combination of 
“heat and water,” Nicholas proceeded to inform his 
unfortunate audience of the manner in which he con- 
sidered that combination should be distributed to the 
cylinder. Said he: 

The valve I believe most practical for sea-going engines is 
the ordinary equilibrium, double-ported valve, of present 
universal use by the London engineers; and I think our 
attention, as engineers, knowing the value of a simple mo- 
tion at sea, should be turned to perfecting this valve and the 
link motion, rather than running after foreign ideas com- 
posed of complicated arrangement and fancifully formed 
valves. 

It is quite possible that Burgh, being a lands- 
man, may occasionally have had “the value of a 
simple motion at sea” strongly impressed upon his 
mind, not to say his stomach, but why that should 
lead him to wish that engineers should devote them- 
selves to perfecting the double-ported valve and the 
link motion —both details which we thought were 
thoroughly understood long ago—we really cannot 
say. By-the-by, if we did see a foreign idea “ com- 
posed of complicated arrangement and fancifully 
formed valves,” we should be rather inclined to run 
after it from the curiosity of the thing. 

After referring to diagrams, which he stated showed 
“the slide-valve of the latest proportions,” whatever 
they may be, Burgh gave the following clear ex- 
planation of the manner in which the length of the 
connecting-rod influences the relative positions of the 
piston and crank. Said Nicholas: 

We know that the connecting-rod is a radius, whose are, 
intersecting with the centre line of motion, will denote a 
relative position for the piston, and therefore in no case 
can the angles of the crank be alike, when the positions of 
the piston are of equal distances from the ends of the 
stroke. 

The italies are our own; and really we hesitated 
whether we should not print’ that portion of the 
sentence in capitals. It announces a fact hitherto un- 
known, or at least hitherto unknown to have anything 


’ 


| to do with the length of the connecting-rod. Put in 
other words, it means that, if the piston is at, say, 
one-fourth of its stroke from the front end of the 
cylinder, the crank is not in the same position as if the 
piston was a similar distance from the back end of the 
cylinder. May we ask, who—unless it was Burgh 
—ever thought it was ? 

We regret that we cannot give some of the valve- 
motion diagrams referred to in Burgh’s paper, in 
order that the brilliancy of his remarks upon them 
might be appreciated. The following sentence, how- 
ever, will serve as a sample: 

Now, notice that the length of the chord cutting the 
circle nearest the valve is shorter than the one opposite ; 
hence the versed sines, vv, are in relation to that cireum- 
stance, also due to the radius of the circle being unalterable. 

This sentence formed part of an elaborately unin- 
telligible disquisition which Burgh entered into 
to prove the well-known fact that the obliquity of an 
eccentric rod causes the valve to be drawn towards 
the ecrank-shaft; and that this influence increases as 
the length of the eccentric rod is diminished. Having 
got at this fact in his owm way, Nicholas proceeded 
to employ a similarly complicated line of what, we 
presume, he considered argument to prove that the 
obliquity of the connecting-rod tended to make the 
periods of admission unequal during the two strokes 
of the piston ; and he stated : 

This is the fault with all direct-acting engines, and al- 
though the fault may be remedied by unequal laps and leads, 
the principle of the action remains the same; hence this 
axiom, “ that either lead or expansion must be unequal with 
direct-acting engines.” 

Now if Mr. Burgh intends his “axiom” to apply to 
engines fitted with link motion, as we presume he does, 
all engineers who have studied the subject know that 
it is erroneous, as it is quite possible by properly 
arranging the parts of such a motion to obtain both 
equal lead and cut-off, if desired. The remedy which 
Mr. Burgh proposes for the “ fault” alluded to in the 
sentence above quoted is the adoption of what he 
terms “the return-acting type of engine as far as the 
“position of the connecting-rod and slide-valve are 
“affected.” We presume that he means the return 
connecting-rod type of engine, such as made by Messrs, 
Maudslay, and we agree with him that the arrange 
ment of such engines enables the link motion- 
to be more readily adjusted, so as to give an equal 
cut-off ; whether, however, this is a matter of much 
importance, when, as is now almost universally the 
case, the cut-off is really effected by a supplementary 
valve, and not by the main slide at all, is another 
matter. 

In support of his views respecting the faulis of 
direet-acting engines, Mr. Burgh gave on an enlarged 
scale a pair of indicator diagrams, of whieh he stated : 

Each were originally taken from opposite ends of the 
cylinder, and the difference in the positions of the piston at 
the points of cut-off termination of expansion and exhaus- 
tion, also the variation in the commencement of compression, 
are faithfully depicted. 

We have examined these remarkable diagrams, as 
reproduced in the Society of Arts Journal, and con- 
sidering that each of them “ were” taken from “ oppo- 
site ends of the cylinder,” we have been astonished 
to find hew closely they resemble other diagrams 
which we have ourselves taken in the ordinary manner. 

Considering probably that his audience had been re- 
duced to a state of almost hopeless mental despon- 
deney by his reasoning (?), Mr. Burgh kindly endea- 
voured to reassure them by presenting them with the 
whole gist of the matter in a condensed form. Said 
he : 

Having proved that the length of the connecting and 
eccentric rods, lead, and width of opening caused by the valve 
determines the outside lap of the valve for a given grade of 
expansion or cut-off, I have condensed this matter into the 
simplest formula possible, in connexion with my former 
statements and diagrams. To find the outside lap of the 
valve for any grade of expansion—divide the radius of the 
crank by the versed sine of the crank, multiply the quotient 
by the versed sine of the eccentric; the product, minus the 
width of the supply opening caused by the valve, equals the 
outside lap. 

In case any of the beauties of this rule should be 
lost, let us repeat it in another form: 

2 rad. of crank <ver. sin. of ecc. }— width of supply 

ver. sin. of crank ’ 
opening = outside lap. 

There! We have placed upon record what, on Mr. 
Burgh’s authority, is the “simplest formula possible” 
in connexion, it is but right we should add, with his 
“former statements and diagrams.” As we have 
published this formula, it is possible that some of our 
readers may feel inclined to write to us to ask what 
the “ versed sine of the crank” may be. All we say to 
them is, Don’t! Let them go to—Nicholas, and in- 
quire. He will probably tell them—if he knows: we 





can’t. We candidly acknowledge our ignorance. We 
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never knew before that either a crank or eccentric had 
a versed sine; and we may add that we don’t know it 
now, notwithstanding that Mr. Burgh kindly stated, by 
way of explanation, that 

The versed sine of the eccentric is the width of steam 
supply opening caused by the valve, minus the lead as arule, 
but in exceptional cases, as shown, half the lead only. 

To be serious, however, is it possible to conceive a 
more absurd “formula” than that above quoted? In 
the first place, the grade of expansion does not enter 
into the formula at all, unless in some way it influences 
the mysterious quantity which Burgh denominates 
** the versed sine of the crank.” Then again, to be 
of any use, the rule should give the amount of lap 
which, if the valve has a given travel, will eflect the 
cut-off at the desired point ; but no notice whatever 
is taken of the amount of travel further than to intro- 
duce into the formula the “ width of the supply open- 
ing”’—a quantity which, with a given travel, would be 
dependent upon the amount of lap, the very thing 
which the rule is intended to ascertain. If, as Mr. 
Burgh appears to suppose, the amount of opening of the 
steam-port and the travel are both known, the lap 
must evidently be got thus: 4} travel — amount of 
opening = lap; a more simple rule than Mr. Burgh’s 
“most simple formula possible.” 

Mr. Burgh concluded his remarks on valve-gear as 
follows : 

With reference to the link motion, I have not time to enter 
into that subject, but you will be satisfied, I trust, when I 
state that it can be arranged and proportioned to suit any re- 
quirement, which, in a future paper, I will explain. 

If that paper is ever read, we pity the hearers. 

What have the members of the Society of Arts done 
to deserve the infliction of such consummate wisdom 
as this ? 

I must now direct your attention to the great question of 
friction, and in so doing I will be as brief as possible. I will 
set aside, too, the cause of friction, for that I think you all 
know, and will therefore confine myself to the main effect, 
viz., the heat generated and the power absorbed. I think 
the generation of heat from friction is due to electric action, 
and the mechanical effect is that the atoms of the surfaces of 
the material in contact are disturbed, and are actually in 
motion so much as to grate against each other, and thus 
absorb the power which is required to keep up the speed of 
motion. I have had full evidence of this with heated bear- 
ings, for by strengthening the bolts, and a plentiful supply 
of spring-water, the two faces were reduced to their normal 
condition. I thereforé permitted the metal to expand, or the 
atoms to be released from each other, and the cold water 
absorbed the heat caused by electric action. 

Did Burgh ever experience the tickling due to the 
application of a birch rod to his posterior develop- 
ments, and did he set down his sensations to “ electric 
action?” And what other explanation of the action 
of rubbing bodies against each other was ever given 
than that of the disturbance of the atoms in contact 
and their grating against each other, as illustrated in 
the wearing down of unlubricated rubbing surfaces by 
abrasion, an action capable of being still more visibly 
demonstrated by a file acting upon soft brass? And 
let us consider Burgh’s special evidence, that which 
he has had with heated bearings. He “ strengthened 
the bolts”’—those, no doubt, holding the halves of the 
brasses together, and applied “spring water” plenti- 
fully! Thames water would not have done at all, nor 
would aay water without “strengthening the bolts!” 
He therefore permitted “the metal to expand, or the 
“atoms to be released from each other, and the cold 
“water absorbed the heat caused by electric action !” 
Sublime truth! Undoubtedly Burgh was the first to 
cool a hot bearing by cold water, as he certainly was 
to attribute its heating to electric action. 

Then comes a table of the frictional surfaces of 
several types of marine engines, calculated in square 
inches, with not a word as to their respective speeds, 
or the pressure upon them, or anything that would 
give the least idea of the friction upon them. A table 
of the superficial area of the six-sided nuts on the 
engine, or of the coal-shovels in the stoke-hole would 
be equally valuable. 

The “ section” upon the screw-propeller is beneath 
contempt ; for, luckily, while it gives no information 
of the least value, it has the saving merit that it con- 
tains no false statements, and could not, therefore, 
lead into error any one capable of being led by a 
Burgh. : 

‘The writings of this shallow oracle have been the 
laughing-stock of both juvenile and adult engineers, 
long enough at least to have put the Council of the 
Society of Arts upon their guard. No goose has 
cackled longer and louder *than Burgh; and if he is 
now to nestle in the straw of the Society of Arts, there 
to lay his addle eggs, the Society, and not he, will 
have his absurd quackery fathered upon them. Let 
him, in all conscience, go on writing his books, and 





let those buy and read them who like; but do not 
again allow an old and respectable institution like the 
Society of Arts to be lowered in public and profes- 
sional estimation by such an unworthy performance as 
that of Wednesday week last. 








RECENT PATENTS. 


Tne following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 
prices, from the Great Seal Patent Office, Chancery- 
ane. 

(No. 707, 10d.) Joln Frederic Brinjes, of Field- 
gate-street, Whitechapel, patents arrangements for 
manufacturing or re-burning animal charcoal, or for 
distilling shale and similar substances. « According to 
these plans, the materials are placed in a series of 
horizontal cylindrical retorts, which either revolve 
continuously in one direction, or have a reciprocating 
rotary motion given to them. Each retort is provided 
with a series of internal longitudinal ledges or ribs 
which serve as lifters for elevating the substance under 
treatment, and allowing it to descend in the form of a 
shower towards the bottom of the retort again. As 
the material descends from these ledges, it is caught 
by a series of inclined deflecting plates, which are 
carried by a fixed central shaft within each retort, and 
these deflecting plates which are adjustable at different 
angles, deflect the materials towards the discharging 
end of the retort. 

(No. 711, 8d.) Villiam Trimble, of Glasgow, 
patents methods of preParing vegetable fibres, such as 
flax, hemp, China grass, &e., for spinning. According 
to the ordinary method of drawing, the sliver, after 
passing through the rolls, is received in a can, the end 
which was last passed through the rolls becoming 
uppermost, and this end is passed first through the 
drawing rollers in the next stage of the operation. 
According to Mr. Trimble’s plan, however, the sliver 
is drawn continually through the rolls in one direction, 
the object being to avoid the production of knots or 
“knaps,” by bending or turning back the fibres. ‘The 
end of the sliver, which is at the bottom of the 
receiving can, is got af either by turning out the 
contents of the can into another, or by making the 
can with two covers. A second part of Mr. Trimble’s 
patent refers to a method of boiling or soaking the 
fibre, for the purpose of softening it. Instead of 
winding the sliver, which is to be boiled, round a 
bobbin or cop, and subjecting it to the action of water 
or a chemical solution in an air-tight case in the usual 
way, Mr. Trimble forms the sliver into hanks or skeins, 
and suspends these in the liquid, so that they are 
entirely immersed in it. The hanks are strung on 
rods, and are kept stretched vertically by having rods 
passed through and suspended by them. 

(No. 715, 10d.) Joseph Wileock, of Stockport, 
and Samuel Mason, of Manchester, patent improve- 
ments in that class of wheel-moulding machines in 
which the articles are moulded by means of a section 
or segment of a pattern which is carried by an arm, so 
that it is capable of revolving around the axis of the 
wheel which is to be produced. The improvement 
consists in attaching the arm which carries the section 
to a radial arm, similar to that of a radial drilling 
machine, this radial arm also carrying the necessary 
change and dividing wheels. The radial arm turns on 
a fixed column as an axis, and the object of the ar- 
rangement is to enable the pattern, &., to be turned 
on one side, and brought to bear upon a second mould 
when one is completed. 

(No. 718, 8d.) Justin Thévenet, of Mont-sur-Mar- 
chienne lez Charleroy, Belgium, patents a form of 
equilibrium slide-valve greatly resembling that of Mr. 
Thomas Adams. 

(No. 719, 10d.) John Boyd, of Glasgow, patents 
improvements in looms, these comprising arrangements 
for giving tension to the warps as they are drawn off 
beams or bobbins, and others for taking up the woven 
fabric. According to these plans the tension is ap- 
plied to the warps by the application of a weighted 
bearing-piece upon the surface of the warps on each 
beam, this bearing piece being connected to a catch 
gearing with a ratchet wheel, on, or connected with, 
the beam, and which catch slips a tooth from time to 
time, in consequence of the drawing off action bringing 
it into contact with a fixed stop. ‘The chief features in 
the taking-up apparatus are the application of jointed 
chains, fitted with pointed pins which take hold of the 
fabric and draw it up by their movement round a beam 
or roller, ahd the arrangement of cams employed for 
driving these chains. 

(No. 720, 8d.) Thomas Walker and Thomas Fer- 
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dinand Walker, of Birmingham, patent an arrange- 
ment of valve gear for reciprocating . water-meters, 
which could not be described without reference to 
drawings. 

(No. 721, 4d.) John Hamilton, of Glasgow, patents 
producing illuminating gas by the distillation of a 
mixture of minutely ground or screered bituminous 
coal, with the tar or pitch resulting from the manu- 
facture of stearine, or other residua of palm oil, or 
other vegetable distillations. The compound consists 
of about ZO or 30 gallons of residua mixed with one 
ton of coal, the intimate combination of the substances 
being effected in a pug-mill. Mr. Hamilton states 
that the distillation of the admixture is best effected 
in a fire-clay retort, at a white heat or thereabouts, 
the gas given off being treated as ordinary coal gas. 

(No. 727, 10d.) John Griffith, of Menai Bridge, 
patents zigging up arude form of windmill on board 
ships for the purpose of working a pump. We do not 
think that the idea is a guife new one. 

(No. 728, 10d.) Benjamin Platt, of Liverpool, 
patents improvement in the manufacture of chloride 
of lime. According to the process ordinarily followed, 
chloride of lime is manufactured by placing powdered 
lime on the floor of a closed leaden chamber, and sub- 
jecting it to the action of chlorine gas under a slight 
pressure. In this method of working it is necessary 
to shut off the supply of gas occasionally, and to open 
the chamber for the purpose of turning over the lime 
so as to expose a fresh surface, the whole of the gas 
contained in the chamber being lost when it is thus 
opened. ‘I'o avoid this loss, and to enable the manu- 
facture to be carried on continuously, Mr. Platt pro- 
poses to feed the powdered lime gradually into the 
top of the chamber, and to allow it to fall through 
the gas in a zig-zag direction, its course being go- 
verned by causing it to pass over a number of inclined 
shelves with which the chamber is to be fitted. The 
shelves may be made of glass, and may be either per- 
forated or corrugated. The chamber is to be made 
higher than usual, and is to have a bottom inclined to- 
words openings through which the chloride of lime 
can be removed. ' 

(No. 780, 1s.) William Esplen, and James John 
Briggs Bland, of Liverpool, patent an arrangement of 
hydraulic signalling apparatus, for affording communi- 
cation between the bridge of a steam-vessel and the 
engine-room, and for similar purposes. The apparatus 
could not be clearly described without reference to 
drawings ; but these we may perhaps give on an early 
occasion. 

(No. 736, 8d.) John Benjamin Dancer, of 43, Cross- 
street,’ Manchester, patents a neat indicator for as- 
certaining the speed of shafting, &e. The apparatus 
consists of a train of wheel work, which is driven by a 
friction wheel held in contact with the shaft of which 
it is desired to ascertain the speed, the train of wheel 
work giving motion to an index which records the 
number of revolutions made by the shaft during the 
time that the friction wheel is in contact with it. 
There are several neat adjustments about the instru- 
ment ; amongst others, one for preventing the friction 
wheel from driving the gearing by its momentum after 
it is removed from the shafting. 

(No. 738, 1s.) Paul Thomas Goodwin, of Camden- 
street, Camden ‘Town, pateuts forms of retorts for re- 
burning animal charcoal. These retorts are of cast 
iron, and are divided longitudinally into two chambers 
by a diaphragm or division plate, which may be of 
various forms. ‘The retorts are each caused to revolve 
by giving motion to one of the pulleys or roller on 
which it rests, this roller driving the retort by fric- 
tional contact. 

(No. 745, 10d.) Joseph Westwood, of Tredegar 
House, Bow, and Robert Baillie, of Leyton, patent a 
method of protecting the bottoms of iron ships. 
According to this plan, flat bars of iron or strips of 
wood are fixed at suitable distances apart to the outer 
surface of the ship to be protected, and after these 
have been coated with black varnish they are covered 
with a sheathing of wood, which may be afterwards 
covered with a copper sheathing, if required. The 
interstices between the skin of the vessel and the 
wooden sheathing are run in with Portland cement, 
Roman cement, or a composition made of pitch or 
bituminous substance, either with or without earthy 
matter. When a copper sheathing is not used, the 
wooden sheathing is coated with black varnish or other 
protecting material. 

(No. 753, 10d.) Nathan Thompson, of 15, Abbey- 
gardens, St. John’s Wood, patents a neat form of 
coupling for connecting the ends of presses or tubes. 
It would require the aid of drawings to describe the 
arrangement. 

















4 
{ 








ENGINEERING. 


[Dec. 27, 1867. 











p_______ = = 


TRAVELLING CRANE AT THE WORKS OF MESSRS. THWAITES AND CARBUTT, BRADFORD. 


CONSTRUCTED BY MR. MICHAEL ALCOCK, ENGINEER, WINDSOR BRIDGE IRONWORKS, MANCHESTER. 





We give, above, engravings of a well-designed travel- 
ling crane of unusually large span and power, which 
has been recently erected, by Mr. Michael Alcock, of the 
Windsor-brid orks, Manchester, at the works of Messrs. 
Thwaites and Carbutt, the well-known steam-hammer 
makers and engineers, of Bradford. The crane is made to 
work by hand power or steam, with all the reversing gear 
and levers under the control of one attendant, who stands 
upon a platform between the main girders. The barrel-shaft 
is hollow, and the second shaft passes through it. The 
friction-pullies, worm-wheels, and worms, marked A, com- 
mand the main chain for hoisting, and the gearing, B, works 
the traversing movement of the whole crab. e steam 
power is applied through a quick-running endless cord or 
flying rope. This crane reaches over a span of 60 ft., and is 
cxpablp of lifting a load of 50 tons; and it is similar to one 
which has been erected by the same maker at the works of 
the Dalton-in-Furness [ron Company. 


CONCRETE ARCHES. 
To rue Eprror oF EnGineeRina. 

Str,—In an article which appeared in last week’s 
ENGINEERING, on the Metropolitan District Railway, you 
allude to an interesting experiment, which is being made by 
the engineer-in-chief of that line, to test the practicability of 
constructing concrete arches, of large span, for railway pur- 
poses. Experience alone will show how far concrete is 
suitable for such structures, when exposed to the influence of 
the weather, in a humid and variable climate like ours. The 
Romans have already proved that concrete, when used in a 
ary climate, will make a sound and durable arch. 

n the north of Spain several ancient bridges and aque- 
ducts, which owe their origin to those great engineers, are 
found, and in almost every case concrete was very largely 
used in their construction. One of the most important of 
these works is situated close to the old Hermitage of San 
Gregorio, in the province of Logrojio. It is said by the pea- 
santry to have been an aqueduct for conducting water to the 
Roman town of Calahorra, but they have no tradition of 
when that portion of it which crossed the river Ebro was 
carried away. Several of the land arches, on the Navarre 
side, are still standing, and some of them are one solid 
block concrete, on which can still be traced the grain- 
ing the timber which formed their centres. As _ evi- 
dence of the strength of this work it may be mentioned 
that one or two of the piers, with half of each of the 
arches which they supported still attached to them, are 
lying on the ground, and were not fractured or broken by 
the fall. One of the abutments of this interesting work is 
still standing. It was built of stone and blocks of concrete 
laid in alternate courses. 

In some cases arch sheeting and spandril walls were built 
with a very bad class of stone, »rincipally round field 
boulders, but all the backing was concrete. From the 
rough nature of this work, and the unsuitable character of 
the stones used for turning an arch, it would naturally 
suggest itself that the Koman engineers used the stone more 
with the object of protecting the concrete from the scour of 
the water, and the influence of the weather, than to add my 
real stability to the work. In the case of the San Gregorio 
aqueduct, the Romans clearly showed their preference for 
concrete, as abundance of good stone, easily worked with the 
bar only, is found in the hills within afew yards of the con- 
crete arches referred to. 

I am, Sir, yours truly, 

Westminster, December 24, 1887. J. P. Roperts. 
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THE “SHIP OF THE FUTURE.” 
To tue Eprror or ENGINEERING. 


Srr,—In my letter of 6th instant, I stated that the “ship 
of the future” was one and the same with that in connexion 
with which Captain Henry Randall, of New York, secured 
some patents respecting the strengthening of the hull and 
the position of the paddles, From the drawings I had the 
pleasure of leaying at your office, you will observe that the 
proposed vessel is to be worked or moved by four paddles; 
that each set of paddles is to have separate engines, so that, 
in the event of the machinery connected with one getting 
into disorder or disabled, there will be still nearly as much 
propelling power left as ordinary steamers have. You will 
also notice that the rear paddles are of considerably greater 
circumference than the forward, and the reason assigned for 
this is that they will thus be more effective in the slack water 
caused by the fatter. The distance to separate the paddles is 
stated at 150 ft. as giving the greatest efficiency. American 
engineers, shipbuilders, and captains are unanimous in com- 
mending this arrangement, as well as in their high appre- 
ciation of the strengthening power of the arch, which you 
will perceive from the drawing to be such as to prevent 
the possibility of the vessel's breaking her back—a 
liability to which long vessels are said to be pecu- 
liarly open. The separate iron bulkheads, which form 
so conspicuous and valuable a feature in the Great 
Eastern, will also be found in the Randall ship. 
In short, the proposed boat will be a ship within a ship. 
Dispensing with masts, and drawing considerably less 
water than is now supposed to be the orthodox thing, she 
will, with much less coal, obtain much greater speed than is 
now attained by the fastest ocean steamers, and require only 
a fractional part of the crew now thought necessary to man 
a vessel thoroughly. Prejudice will be hard to fight ; it always 
is a stumbling-block in the way of genius; but a gentleman 
like Captain dall, who has spent een years or more in 
perfecting his models, is not likely to be daunted by coldness 
or opposition. He offers the public a vast improvement upon 
the present method of ocean transit, and the public will 
eventually, no doubt, appreciate his efforts in their behalf, 
and give him a helping hand. The scarcity of available 
money at present and since the war prevailing in the United 
States alone gives the British people the opportunity of 
having under the “ Union Jack” a class of vessels which 
would otherwise be showing the “Stars and Stripes,” and 
which, in the opinion of excellent judges, are destined to 
control, in the future, the ocean traflic of the world. Ship- 
builders here may lack courtesy, or their clerks may be guilt 
of making them open to this charge, but if their interest is 
to be found in the adoption of this description of marine 
architecture, they will, no doubt, encourage Captain Randall, 
a of professional jealousy. Much has to be done 
to effect this, and chief among the instruments in accomplish- 
ing it must be the able and unprejudiced advocacy, even dis- 
cussion of it, by the able pens and subtle brains that write 
for and to ENGINEERING. 

The probable cost of the Randall ship would be not over 
200,000/. An immense amount certainly, but one, I consider, 
beyond the requirements. The vessel would bag’ across the 
Atlantic, say, 900 first-class passengers from Liverpool to 
New York in six days, 1600 second-class, whose accommoda- 
tion would be as far in advance of that now obtained in the 
best steamers afloat as that is better than any which pre- 
vailed in small sailing ships of bygone days. In addition to 
the passengers, there could be stowage for 3000 tons of goods. 
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Individuals many remark, “ But where is all this traffic to 
come from?” I answer, give the public the comforts of a 
hotel, with almost entire immunity from sea-sickness, with 
—_ security, and the facilities for it will draw the traffic. 
tes, too, would be greatly reduced, and this would be an 
additional inducement to travel. Nationadly, in addition to 
being the owners of the fastest, safest, and most commodious 
boats in the world, the establishment of them would set such 
a current of travelling to and from America going as would 
greatly help to make the two peoples understand and appre- 
ciate each other and their countries better, and thus be 
an additional guarantee for peace and goodwill between them. 
It is afpositive, an undeniable fact that it is the want of ac- 
quaintance with each other’s greatness which engenders the 
eternal bickering and squabbling which seems chronic now. 
Will any one undertake to say that, apart from the Irish 
agitators who have done so much mischief, the influence of 
the entertained opinions of intelligent tourists to Europe and 
America has not greatly tended to maintain harmony, and 
do away with bitter feelings, the result of ignorance of the 
real sentiments of one towards the other? I venture to say 
that Charles Dickens’s visit will do more good than the 
resence of twenty mere ambassadors in the United States. 
By all means let us cultivate each other, and we can do it 
now only by driblets; let us try the Randall ship. 200,000 
individuals, with the heart to embark a sovereign each in the 
construction of the innovation, would establish a principle 
which may be of incalculable value. It is not individually a 
large amount, although the aggregate is; and the proposal 
may—nay, no doubt, will—be considered absurd. 

n conclusion, thanking you for the insertion of my last 
letter, beggin the same favour for this one, I would remark 
that Captain Randall is known, celebrated for the style of 
comfort and elegance of his saloons and state-rooms. 

Believe me to remain, yours faithfully, 
London, December 17, 1867. CAMPBELL Ross. 








THe Metropouitan Rariway.—A circular has just been 
issued to the shareholders of this company by the deaiemen, 
Mr. J. Parson, and Mr. C. Gilpin, MP. deputy-chairman, 
stating that the recent fall in the prices of Metropolitan 
stock is not believed to be due to any widespread distrust of 
the intrinsic soundness of the undertaking, nor to be the 
result of genuine business transactions; but to have been 
caused solely by the operations of a combination of specu- 
lators, whose only aim has been a temporary depression in 
the market value of the stocks. Articles in newspapers, 
= hlets, anonymous letters, advertisements threatening 
og proceedings, are all parts of the machinery which has 
been set in motion to induce the shareholders to sell their 
stock, under the influence of panic, at a depreciated price. 
It is, therefore, considered right to warn them that, so far as 
the executive can perceive, the present position of the Metro- 
politan Railway affords no cause for apprehension, but on the 
contrary there is in every respect matter for congratulation. 
There is no reason to fear a diminution of dividend, nor to 
doubt the accuracy of the estimate of future revenue, nor to 
apprehend excess in the cost of the works in hand, or any 
necessity for raising additional capital. Hitherto the share- 
holders have not with their stock, the transfers have 
been less than usual, both ir! number and amount. Under 
these circumstances the shareholders have only to refrain 
from parting with their property to defeat the combinations 
to which reference has been made, and to see the market 
value of the stocks speedily return to what they were before 
the operations commenced. 









